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WATER, WATER, EVERYWHERE 
The Theory of Water Finding by the Divining Rod 
its History, Method, Utility and Practice By B 
Tompkins, W F, author of the “ Theory of Water 
Fmdinfif” Second and enlarged edition, with illus¬ 
trations, Pp IX + 127 Copyright and all rights re¬ 
served (Published by the author, B Tompkins, 
Expert Water Finder, Chippenham, Wilts, 1899 ) 
OTH the subject and the method of treatment of 
the Theory of Water Finding by the Divining Rod, 
by Mr B Tompkins, WF, are so unlike what are 
usually met with by those gentlemen whom you, Mr 
Editor, honour by a request for a review, and there are 
such ri^ks of booming involved in a sort of fourth- 
dimensional conflict or of giving offence, that 1 feel the 
case IS one in which the reviewer should write in the first 
person, and sign his name Neither the editorial we 
nor the security of anonymity would, in my opinion, be 
appropriate 

Mr Tompkins is a thorough enthusiast, be has dis¬ 
covered that he possesses a power denied to most 
mortals, and this he practises, so we read in his book, to 
the great advantage of dwellers mostly in the West of 
England, in Wales and in South Africa. Evidence of 
this 18 given at once in a list, covering seven pages, of 
patrons, many with handles to one or other end of their 
names, and of public bodies for whom Mr Tompkins has 
found Spnngs of Running Water 
The divining rod has been known from ancient times, 
and we are told has been practised for “ the tracing of 
boundaries, murderers, mines, metals, minerals, and 
hidden sources of water” (mostly things beginning with 
an “ M,” as in Alice) “ The scientific lame given to the 
art IS Rhabomancy ” 

“ The rod is regarded as a symbol of authority, and 
IS often referred to as such in Holy Scripture, and em¬ 
ployed in schools There are, I And, some 130 references 
to a ‘rod,’ suff or sceptre as a symbol of power or 
authority ” • 

Three instances are given in which Moses used a rod 
with great effect, and Aaron’s rod budded We need 
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I not, therefore, be surprised at the success of the Diviner 
or present Professional Expert Water Finder 

Mr Tompkins goes at some length and detail into his 
own early history and experiences, for which he gives the 
following excellent reason — 

My object in giving a detailed account of genealogy 
and career is to show that the suppositions made by so 
many persons, that the Watcr-Finder is some supcniatUTal 
being, of a low class, possessing a supernatural power, 
inherited from a race which existed before the flood men¬ 
tioned in the sixth chapter of Genesis, caused by the 
amalgamation of these prople, resulting in their assessing 
occult arts, and from these sprung the Watcr-r indcr, are 
incorrect and most absurd, absolutely without foundation, 
they being drowned by the h Jood , and further there exists 
no evidence of a supernatural power, which my readers 
will see later on ” 

Here is the account of Mr Tompkins’ discovery of his 
power of water finding 

** Quite alone and in the month of February 1886, ore 
who was destined to become a philanthropist of some re 
pute, and play an important part in the affairs of life, 
steps forth quite unconscious of these thoughts being in 
his mind, or that they were really in existence as regard 
to his future prospects Like a nest within a nest 
I lifted my eves and saw the trees and hedges just show¬ 
ing signs of life , in one I saw a white thorn twig 
1 held this rod by both prongs in both hands, so—’"(here 
is a picture) “gripping it tightly so that it should not 
move, and commenced to walk in an upright position, 
with the apex of the twig downward and some distance 
from the ground This was in an orchard where there 
were no signs of water existing or wells near, or any in- 
diuition that water could be found at one place more than 
another After walking a distance of 80 yards or so, I 
suddenly felt a running or creeping sensation come into 
my feet, up my legs and back and down my arms which 
caused me to look to see what had happened 1 
noticed the rod began to nsc in my hands , 1 gripped it 
still tighter to prevent it, and kept walking , still 1 found 
the sensation get stronger and stronger, and that I was 
being led in a 2igzag course, the twig at the same time 
exercising a great determination to turn up bo strong 
had this influence become that I was powerless to keep 
it downj and eventually after proceeding some distance 
further it attained a vertical position, and revolved over 
and over So great was this sudden and unexpected 
pressure or influence on me that 1 fainted and became 
very ill ” 
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I may add for the benefit of those interested that Mr 
Tompkins recovered, and is now able to undertake 
Water-Finding with no other ill results than considerable 
fatigue. 

Of course, people whose reasoning powers have chiefly 
been developed in the school or the laboratory find a 
great difficulty in understanding bow this power of 
water-finding can be explained, and Mr Tompkins 
makes the following observation, with which few will 
disagree — 

**The refusal of its acceptance (the gift of water¬ 
finding) by some is because scientists have not yet been 
able to fully explain the marvels, or apparent marvels, in 
connection therewith, as, if an occurrence that has not 
been explained by scientific methods, must necessarily be 
a fraud ” 

However, this difficulty need not now trouble the 
public any more because Mr Tompkins has given a 
very convincing explanation, which is much more 
obvious when pointed out than a great deal that is to be 
found even in these columns or in ordinary scientific 
books. This IS Mr Tompkins’ explanation — 

“It IS B well-known scientific fact that water is a 
generator of electncity, whether in passing through earth 
in Its natural state or any artificial means employed, 
creates or produces this power through the various 
fissures or strata through wnich it passes The Expert, 
medium, or Water Finder, being, as 1 have previously 
stated, of a sensitive nature or organism, the moment he 
passes over or comes across these currents, becomes the 
receiving instrument for the time being, and there is no 
question but that the means used (viz tne Divining Rod) 
becomes for the time being a part of the Diviner as an 
indicator in so far as are the hands of a clock, watch, 
weather glass, steam-gauge, or the automatic weighing 
engine and scales seen so frequently in public places of 
resort ** 

Then follow two or three p-iges, too long to copy, 
and in which the argument would be lost if only extracts 
were given, but so novel as to be well worth reading, in 
which Mr Eompkins proves conclusively, to himself, 
that electncity or a magnetic influence really does the 
work. One sentence is beautifully clear 

“ The rod immediately points in the direction in which 
the current flows up to a certain spot, when the rod nses 
to Its full height, and because it cannot go higher than 
a vertical position it revolves over and over again ” 

It IS interesting to follow the scientific method of 
elimination made use of by Mr Tompkins when he is 
finding other things than water As already explained, 
the rod will find all manner of things, but a difficulty must 
be felt m discriminating This is how it is done If you 
are looking for gold and the rod rises, you then put gold 
in both hands, when the rod will at once fail to indicate 
anything if it rose for gold, but it will still rise if it rose 
for water or silver, or murderers, or boundanes, or 
things other than gold The same is true for silver 
We can only infer that the murderer can be discnm- 
inated by putting a murderer in each hand, but this is 
not stated At an^Trate, Mr Tompkins proves the gold 
story by explaining how he found a sovereign under the 
floor when the Bath and West of England Show visited 
Gloucester 

While on the scientific explanation of the action of the 
divining rod, it may be worth while to refer to an article 
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by Mr John Wallis Mulcaster, late Fellow of the Royal 
Astronomical Soaety, and late Member of the London 
Mathematical Society, quoted by Mr Tompkins This 
gives a good many more details in the proof of the 
electrical relationship of the divining than Mr 
Tompkins employed in his more general type of reason¬ 
ing He begins 

“All minerals and water, more or less, emit an 
effluvia, composed of minute paraclei or p^sical atoms, 
of the substance they represent ’* (Then follows 
an explanation of the reason why the depth can be 
judged) “ On arnval at the surface of the earth, 
those minute particles of metal, &.c , having a tendency 
to ascend in vertical lines, the superincumbent air has 
also a tendency to press them down, whilst the particles 
are continuously driven forward by those that ifollow 
them Now the divining rod being composed of a 
porous and fibrous substance, it follows through the 
natural order of things, that the physical atoms or 
minute particles of metal being driven up and down by 
opposing vertical forces, enter the interstices of the light 
porous wood, which gives them an easy passage ” 

This, of course, explains why the rod gets parallel to 
the ascending atoms so clearly that the non scientific 
countryman would understand it as well as and perhaps 
even better than a trained physicist Mr Mulcaster goes 
on to show wh) it is only running water that will act on 
the twig, stagnant water being no good, but he has not 
explained why stagnant metals work 1 do not feel equal 
to the task of supplying the omission with confidence, but 
on the whole it seems most likely that it has to do with 
“the natural order of things’' Mr Mulcaster is well 
aware m conclusion that in his lengthened remarks he 
has exploded certain ideas hitherto held on this subject 
for generations, and that the “ electro corpuscle “ theory 
provides the explanation of the so called mysterious 
action of the divining rod. 

Perhaps enough has been written to give a fair idea of 
the style and scientific merit of Mr Tompkins’ book 
The subject, however, should not be dismissed here 
There is no question but that a large number of people of 
every clast, except, perhaps, the purely logical, if there 
IS such a class, are firmly persuaded that the Professional 
Expert Water-Finder with his Divining Rod can and does 
find water where ordinary folk, including geologists, fail, 
and what is more, that in quite a limited locality will, 
where sinking has failed to produce useful results, make 
their examination, find no water where failure has resulted, 
yet within a few yards assert that abundant water is to 
be found, which is venfied on trial Mr lompkms says 
the subject must be approached with an open mind, and 
he refers occasionally to X rays ahd spintualists I 
hope in the following observations that 1 shall appear 
to have done so with a mind sufficiently open, but not 
gaping open so wide as to be practicrily tpmed inside 
out, a sute which at any rate is conducive to sport when 
chasing spooks guarded by impostors 

Mr Tompkins, who in many respects appears to lie a 
very able exponent of the Diviner’s Gift (not Art) explains 
how in walking over the ground be feels a sensation, a 
faculty possessed by only very few people, when he comes 
to the neighbourhood ^ running water, and that this 
sensation gets stronger as he approaches the “ Head of 
the Spring," so that without any stick at all he could be 
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^Ided to tbc best place for sinking for water Further, 
that the sensation enables him to judge the depth as 
well as the quantity of water which is to be obtained 
The twig serves as a kind of Indicator, it It not ctbso- 
iutely essential, but he prefers to go to work in the 
recognised way, he believes ^using a rod is the most 
successful and satl^ccory to the public ** So be cuts a 
forked stick of white shorn or hasel, as he finds these 
woods best Ash is too sensitive, oak too sluggish, so 
the depth IS over- or under-rated with these woods, while 
willow IS too soft, so that it turns too easily and becomes 
useless. The depth of the water is estimated from the 

** action or velocity of the rod and the amount of pressure 
upon the body the yield by the strength ana number 
of strata or streams whi<± converge to the Spring Head 
The principle of its action is as a steam gauge on a 
boiler or engine, indicating the amount of pressure of the 
steam 

Mr^ Tompkins apparently is convinced of the certainty 
of the method, for he says 

** I should like to mention the fact that I have never I 
had an engagement in which I have not found a spring 
if one existM * 

Mr Tompkins cites X-rays as an instance where a 
genuine physical fgent exists where only a few years 
ago such action would have been considered impossible 
by scientific men , why, therefore, should there not be an 
emanation or “ an effluvia” from the running water which 
might be detected by a sensitive person ? 1 will make Mr 
Tompkins a present of another analogy even more to the 
point Gravitation, which on a large scale is of the most 
stupendous importance, so much so that even chemical 
energy sinks into insignificance by comparison, is yet so 
feeble when exerted between moderate quantities of matter 
that It could never have been discovered m the laboratory, 
and even now, with all our delicgte instruments, is not 
provided against as a disturbing factor By specially 
refined means, however, it can be detected and measured 
in the laboratory. W)^y should there not be an influence 
nsing vertically from running water which we cannot 
detect in the laboratory, but which a few sensitive people 
might feel ? We know that quite ordinary people can 
detect and be greatly affected by the difference in the air 
of two neighbouring places—one bracing, one relaxing— 
which cannot be directly traced to a chemical or physical 
cause. Again, it is maintained that there are people who 
are inft^tly aware if a gat is in the room, even though 
no one in the room may have seen or heard it, and who 
cannot renuun unleu the poor beast is removed I am 
not referring ^ those who only find this out after they 
have seen th^ cat; that is merely an excess of affecution 
which should have been spanked out of them when they 
were young The first sort, if they really exist, are 
certainly inccadibly sensitive and are for more worthy of 
being coDsid^ed^ttUpenutural beings than even Mr 
Tompkms, if we May Judge him by his book. It is 
hardly logical, therefore, to assert that a specially sen¬ 
sitive person cannot possibly be affected by the existence 
of water neu or below him, but it is very difficult to see 
by what process the emanation is constrained to move 
vertically Any one would have expected that if the 
“Spring Head” were, soy, so feet down, them would be 
a greater effect upon the diviner at, say, lo feet away 
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from the vertical, but upon the ground, than exactly over 
it, and, say, 30 feet above the ground , but no, for Mr 
Beaven, of Hereford, in a letter quoted, states that Mr 
Tompkins in one cau located a spring when on the top 
of a monument, while in another case he actually 

“had to climb to the top of a haystack to locate the 
exact spot where a downward shaft would disclose the 
spring 

Again Mr Tompkins on one occasion, much to the 
surpnse of the owner, found indications of water crossing 
under a lawn where as a fact a water-pipe had been laid 
Do the effluvia escape through the metal, or did Mr 
Tompkins feel the presence of the metal itself? One of 
Mr Tompkins' strongest arguments is that he adopts 
the professional custom of the water-finder, which is 
'*No water, no pay,” even though, to use his own 
words, 

“to-day his name stands boldly before the British Public 
—in fact absolutely alone—as the only discoverer and 
guarantor of the * Head of the Spnng ’ ” 

There seem really to be two questions (i) Can the 
water finder by his sensations, whether with or with¬ 
out a divining rod, indicate the position and yield of a 
hidden spring without employing any knowledge of geo¬ 
logical conditions or expenence as to the lie and appear¬ 
ance of the land ? (3} if so, has the divining-rod anything 
to do with bis success ? Of course, if he succeeds in con¬ 
sequence of mere reasgning based upon geological know¬ 
ledge or experience, while none the less useful to the 
public, he IS, as far as divining 1$ concerned, a fraud. 

Reasoning beings would require very strong evidence 
tp be absolutely satisfied that the first question can be 
answered m the affirmative Yet a gentleman known to 
me personally, with mechanical and scientific ability and 
plenty of common sense, is persuaded from what he has 
seen that a water-finder (in this case not Mr Tompkins) 
can locate hidden water, and that he does so by feeling 
a sensation This water-finder asserts freely that the 
divinmg-rod has nothing to do with the business at all. 
This gentleman’s son, formerly a student at the Royal 
School of Mines, now a professional engineer, in wh^ 
ability and honesty I have absolute faith, went round 
with the water-finder, and noticed that be, too, was 
cognisant of some sensation when the water-finder 
found indications of water Mr Tompkins quotes, and 
1 suppose correctly quotes, a letter from the Chairman 
of the Quarter Sessions for Herefordshire to the Couniy 
Council Times, m which he sutes that out of curiosity 
he went round with a water-diviner and found that he 
could use the rod successfully himself While he has 
no occasion to do this professionally, he now uses it to 
discover leaks in the embankment oi a large piece of 
water on his estate caused by rati or rabbits which he 
could not easily find otherwise Scores of examples 
might be given 

As 1 have stated, it does not seem a logical position to 
take up to say that the gift as distinct from the art is 
impossible, even though we may require a better quahty 
rather than quantity of evidence than is available to be 
satisfied as to its r^ity But the gift, if it exists, is not 
I efficiently dramatic to impress the public It is here, to 
my mind, that the rod comes in The forked twig, held 
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as It ift, can be made to nte, fall or rotate by an almost 
imperceptible movement of the hands, possibly after a 
time unintentionally on the part of the water diviner, 
and the public is impressed For the same reason it may 
be well to find that water can only be met with in some 
inconvenient position, such as under a haystack or the 
cellar of the house, or the corner arch of a large granary 
Ignorant and credulous people will have much more faith 
in you if you put them to a little inconvenience. 

If the water-finders would leave it here, there doiuld be 
no cause of complaint, provided, of course, that they 
succeed where geologically trained peO{^e fail But when 
they put forward preposterous scientific explanations ** 
such as 1 have extracted, it makes it very difficult not to 
come to the almost inevitable conclusion that the water- 
finder has no case, and that the surcharging of his fees 
by auditors is necessary for the protection of public 
b^ies. Perhaps among the 130 references in the Bible 
to the rod, staff or sceptre already referred to is this, "a 
whip for the horse, a bridle for the ass, and a rod for the 
fool’s back" C V Boys 


HISTOR Y OF THE ART OF EXPERIMENTING 

Gtscluchte (Ur Phyukalischen Expenmenherkunst Von 
Dr E Gerland und Dr F Traumliller Pp 427 
(Leipzig Wilhelm Engelmann, 1899.) 

HIS work, illustrated by more than four hundred 
woodcuts, gives a most interesting account of the 
apparatus used and of the investigations made by scien¬ 
tific inventors from the earliest times at which records 
exist down to the invention of Morse's printing telegraph 
in 1843. 

One of the most interesting things that appears on the 
face of this history is the great mechanical ingenuity of 
many of the inventors of ancient times, as, for example, 
Hero of Alexandra, who invented a penny-in-the-slot 
machine, and the almost entire absence of any attempt to 
carry out what we would now call an expenmental in¬ 
vestigation The expenmenul investigation of natural 
phenomena is extraordinarily modem, and the looking 
for mere rules of sequence in the phenomena rather than 
transcendental souls, spirits, effluvia, and such like effi¬ 
cient causes, is still more modem This history covers 
a period of some four thousand years , but experimental 
science of the modem type is not more than three hun. 
dred years old It is only amongst scientific men that 
the nature of experimental inquiry has been appreciated 
for as long as three hundred years. The well educated 
man hasi not ^appreciated its nature for more tha^ fifty 
years, and it is only within the last few years that in 
Britain the characteristic nature of expenmental science 
has been at all generally understood Even now a person 
18 considered well educated who does not understand bow 
to learn from experiment and observation to regulate his 
life As a consequence, many so called well-educated 
persons make awful fools of themselves 

In addition tcFfhe history of the subject, there are in 
connection with each period interesting risumis of its 
peculianties, and of how it was an advance on its pre 
decessors and yet did not attain to the position of sub¬ 
sequent workers. For example, attention is called to the 
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way in which Gilbert, though in many ways imbued with 
the modem spirit of expenmental inquiry, was still so 
dominated by the notion that magnets were possessed 
with some sort of soul or spmt that he cannot be nghtly 
classed amongst the moderns, but is a sort of connecting 
link between them and mediaeval superstitions 
There are two interesting questions that are not solved. 
One concerns the connection between Archimedes' ob¬ 
servation in his bath, the method he employed to discover 
the amount of alloy in King Hero's crown, and the 
principle he enunciates m his writings as to the loss of 
weight of bodies immersed in a liquid There seems no 
doubt from the descnption of the experiments he made 
(by observing the rise of water in a vessel when gold and 
silver were immersed in it) that he did not use weighings 
at all in bis determination of the alloy in the crown It 
would be interesting to know how he then discovered the 
amount of loss of weight of a body immersed in a liquid. 
What set him on observing this ? The question is the 
more interesting in that most of the scientific workers of 
that age seem to have confined themselves to solving 
practical difficulties in the way of carrying out some 
project they had in hand, and were not at all imbued 
with the modem spirit of experimental research The 
other question that needs elucidation is as to the observ¬ 
ation of the Florentine Academicians that water could 
penetrate gold This experiment used to he very com¬ 
monly quoted to prove the ultimate porosity of solids, but 
It does not seem to .have been repeated, and there are 
very grave doubts as to the genuineness of this pene* 
tration It seems much more likely that the gold cracked, 
and that the Florentines did not observe this 

It has several times happened that all the necessary 
principles involved in subsequent inventions have been 
discovered, and attempts made to apply them long before 
the inventions were brought into actual use In most 
cases It seems to have been the want of means or of 
push of the inventor that prevented him from getting his 
invention into use There is a generally received notion 
that this want of success has been usually due to want 
of practical ability to get over difficulties that arise 
in actual use. This seems to have been true to only 
a very small degree A very remarkable instance of 
an old invention coming into use is that of heat 
engines Hero of Alexandria invented several forms 
of heat engine, including that latest development of 
steam engines a turbo-motor, yet it was only during 
l§Bt century that any senous use was made of them, 
unless imposing on the worshippers in Egyptian temples 
can be called a senous use The rate of evolution 
of the steam engine has been most remoikable. In¬ 
vented by Hero, it languished in an amoeboid condition 
for many centunes, and then within two hundred years it 
develop^ into its present highly organised family of 
many genera and species If a future geologist were to 
exhume the remains of steam engines, and were to have 
some means of determining the ages that elapsed be¬ 
tween Hero's engines and that of Savery, and from these 
data were to evolve a chronology of the recent develop¬ 
ments, he could hardly avoid concluding that it took at 
least a million years to develop the engines of a modem 
steamship from Savery's engine. Many other forms of 
engine have been proposed Huygens’ gunpowder engine 
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It a natural parent of gas engines, and it teems possible 
that some smokeless explosive might be used for dnving 
motor-cars, for though the fuel would be heavy the 
mechanism might be simple, and the opportunity for 
varying the work done at each stroke very considerable, 
so that Its adaptability to the circumstances of motor-car 
propulsion would be great 

llie work is so full of interesting matter that it would 
be hopeless, in a short review, to call attention to the 
tenth part of its contents Accounts of Egyptian, Greek, 
Koman and Alexandrian inventions are followed by ac¬ 
counts of those of the Byzantines, Arabians and of the 
Middle Ages. Science progressed slowly in these dark 
ages Ten pages suffice for the whole of the inventions 
of Europe for this thousand years While the energies 
of mankind were divided between fasting and praying 
for others, and fighting and preying on others, there 
was but little time or opportunity for the study of 
nature With the sixteenth century the tide of evolution 
of the means of studying nature had begun strongly to 
Bow At first rising slowly it has in this last century 
come like the bore on the Amazon, almost overwhelming 
us with the rapidity of its development 

G F F G 


Ol/R BOOK SHELF 

The Diseases of Chtldren Hy G Elder and J S Fowler 
Pp XU + 391 (London C Griffin and Co, Ltd, 
1^) 

Few things show more clearly the advance made in the 
practice of medicine within the last thirty years than the 
way in which the diseases of children are now regarded 
as compared with the place assigned to them a generation 
or so ago 

It was thought then that to attend to the common 
ailments of women and children, those of children 
especially, was work that scarcely demanded the pre¬ 
paration of a complete medical cumculum. Even a 

□ lessor of medicine at one of the leading universities 
the courage within living memory to sav publicly 
that a two years’ course would be quite enough for suc¬ 
cessful practice “among women ana children ” 

Nowadays all this changed It is universally re¬ 
cognised that the physiology and the ailments of men 
are not a whit more intricate than those of women, and 
that both are simpler than those of children To treat 
young children successfully requires, not only all the 
training and knowledge ev^ good practitioner ought to 
posesB, but important additions Some of these ad¬ 
ditions, moreover, are natural gifts which cannot be 
acquir^ by any amount of training or patience To be 
able to a child's nature easily is as much a gift as a 
fine ear for mosic Some men and women have it, and 
many more are completely without it To succe^ as 
specialists m childrens ailmenu it is essential not to be 
without It 

The work before us is intended mainly for students, 
and one of its aims is to show them how and what to 
observe. A large part of the book is concerned with the 
physiology of growth, of nutntion and of the nervous 
system. Many of the illustrations are specially good. 

The sections devoted to the study of diseases of the 
^various systems, digestive, circulatory, ScCf suffer from 
the condensation necessary in a work of this size. It is 
a hopeless busmess to try to make peromican attractive^ 
But on the other hand, penunican has its uses, and a 
book small enough to be earned to the bedside in a 
hospital waH^wilf often help a student more, for a time, 
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than larger and more interesting works could do These 
he will read later and with a mind more ready to ap 
preciate them 

Fowler and Flder’s manual will not displace Ashby 
and Wright's on the same subject, but it is a sound and 
trustwoT^y guide in a difficult department of medical 
practice 

Analyses itlecirolytiques By Ad Minet Pp 170 

(Pans. Gauthier-Villars, Masson et Cie, 1899.) 

This handy volume, which appears as one of the 
“Encyclop^ie scientifique des Aide-Mdmoire,’’ affords 
another indication of the continually increasing applica 
tion of electncity^o chemical analysis About a tnird of 
the book is devoted to the descnption of apparatus used 
in electro-chemical analysis and to general considera¬ 
tions of a practical and theoretical nature The latter 
contain certain inaccuracies which indicate that the 
author is not conversant with the advances made during 
the last decade, m regard to our knowledge of the nature 
of salt solutions on the basis of the theory of electrolytic 
dissociation 

The second and third chapters deal respectively with 
the analysis of metalloids and with the quantitative de¬ 
termination of the metals when present in solutions free 
from other metals The fourth chapter treats of the 
separation and determination of the metals m a mixture , 
while the last is devoted to a few technical applications, 
such as the analysis of industrial copper, of bronzes, and 
of brass. 

The practical portion of the book is clearly written , 
but on account of the lack of details in the case of a 
considerable number of the analyses, the book can 
scarcely be recommended to electro-chemical students for 
use m the laboratory. 

Essass des ffutlesEssentielUs By Henn Labb^, Ingtfnieur- 

Chimistc Pp 187 (Pans Masson ct Cie.) 

This neat little volume, which forms part of the 
“ Encyclop^ie scientifiaue des Aide-Mdmoire,” published 
under the direction of M Leaut^ is intended as an intro¬ 
duction to the analysis of essential oils, substances which, 
according to the author, are \ ery liable to adulteration 

The directions given for analysis are too general and 
bnef to be of real utility to the practical analyst, but the 
properties of the pure products, compiled from Schimmel 
anci Ca’s publications and from other trustworthy sources, 
are carefully tabulated, so that the book will at least be 
serviceable for purposes of reference 

Chemistry for Organised Schools of Science By S 

Parrish, B Sc., A.R C S With Introduction by Dr 

D Forsyth Pp. xiv + 362 (London Macmillan 

and Co , Ltd., 1099.) 

The course of experimental work described in this 
volume IS designed ror students in Schools of Science of 
the Department of Science and Art dunng their first two 
years of study It is the outcome of experience, and 
represents the work which pupils from thirteen to fifteen 
years of age can do and understand Following the re¬ 
formed plan of teaching chemistry, the course begins 
with simple chemical manipulations, weighing, solutions, 
distiUatioiu the preparation of common gases, com¬ 
position of water and air, formation of salts, carbon and 
Its oxides and a few organic compounds. In the second 
year’s course easy quantitative experiments are given, 
and attention is paid to the laws of cnemical combination, 
symbols, formuls, &c. The halogens, sulphur and its 
compounds, the estimation of volume, are among other 
subjects dealt with The test tubing exercises, which 
once formed the chief part of the work of the student of 
elementary chemistry, arc omitted altogether, and in 
their place we have a rauonally constructed course of 
work, m which the intimate relation between chemistry 
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and physics is brought out The pupil who is fortunate 
enough to receive instruction on these lines will be placed 
in the recepti\e intellectual attitude which should oe the 
aim of all scientihc education 

NeUural ami Artificial Methods of Ventilation Pp 66 
+ XVI (London Robert Boyle and Son, Ltd, 1899,} 

THtRE IB a considerable difference of opinion among 
experts as to the moat satisfactory system of ventilation 
The system by which fresh, warm air is forced into rooms 
at the top while foul air escapes at the bottom has been 
introduced into a number of buildings , but the compilers 
of the present volume give extracts and diagrams from 
papers and reports to show that this meth^ is wrong 
in pnnciple, and mefhcient in practice It is held that 
the heating of a budding should always be separate and 
distinct from that of the air supply, and that the only 
satisfactory means of ventilation is obtained by extracting 
the vitiated air near the ceilings of rooms, and admitting 
the fresh air at lower levels This “ natural '* system has 
been successfully introduced by Messrs Boyle into several 
public buildings 

Man^ the Microcosm Part I The Nature of Man By 
Leonard Hall, M A Pp 82 (London Williams 
and Norgate, 1899.) 

Defining a monad as any living organism which con 
sists of only one cell, the author’s thesis is that man is a 
community of monads, each of which is a conscious 
being, ancl that** human consciousness must consist of 
the combined and co ordinated consciousness of the in 
dividual monads '' Tlie theory is used to explain many 
facts concerning the nature of man as an individual and 
as a member of a social community 

Thi Reliquary and Illustrated Archaeologist Edited 
by J Romilly Allen New Senes Vol v Pp 288 
(London Bemrose and Sons, Ltd, 1899.; 

Many articles and notes of interest to all students of 
archarology are contained in this new volume, com¬ 
prising the four quarterly numbers issued during the 
present year The numerous illustrations of places and 
objects of archcrological significance add to the attractive¬ 
ness of a volume which appeals to every one interested 
in antiquities 


LETTERS TO THE EDITOR 

The Editor does not hold kimstlf responsible for opinions ex¬ 
pressed bjf kis correspondents Neither can he undertake 
U return^ or to correspond vnth the writers oL rejected 
memnsenOts intended for this or any other part of Nature 
No notice ts taken of anonymous communications ] 

Botany and the Indian Forest Department 

In the usae of Nature of this date I find the second part ol 
Sit G King's prcsidentuil address of Section K, Botany, 
dehvered At the Dover meeting of the British AssocuiUon At 
the end of that eddreu Sir G King has mnde a strong attack on 
the Indian Forest Department, and on the teaching of botany 
at Coopers Hill Colle^ He mAintnins that the forest officers 
trained In this country go out to India with an insufficient know 
ledge of ■yitematic botany, and that they, on arrival in India, 
are not encouraged to &miliarue themselves with the contents of 
the forests under their charge 

These assertions are In some respects not in accordance with 
the facu of the cose, and m others they show that Sir G King, 
m spite of his long Indian experience, has failed to fnasp the 
real issues I trust yoti will permit me to substantiate tneK two 
pomtii 

To begin with, Sir G King puls the cart before the horse 
If, as he DiaintainSi the ordinaiy forest officer educated in 
England now arrives in India without sufficient knowledge to 
enanle him to recognise from their botanical chaimciers the most 
well-marked Indian trees, it is chiefly due to the to that it 11 
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nowadays almost impossible to secure a botanical teacher us 
this country who can impart the necessary knowledge to the 
students. Sir G King InIs this himself, hence his lament¬ 
ations, at the end of hn address, over the dcci^ of the study of 
systematic botany in Britain I feel sure that Sir W Thisclton- 
Dyer will bear me out when 1 rate that no botanical teacher 
hu been appointed to Coopers Hill Ciillege except wHhhU,. 
and latterly also with Dr D H Scott's, advice They 
have been good enough to recommend to us the gentlemew 
whom they coiisiderM most suitable for our requirements, 
but, alas' not one of them, though alt were excellent and 
even famous botanists in other respects, was a systematic 
botanist in the sense demanded by Sir G King Hence 1 must 
turn round upon him and say '' Provide well-equipped system¬ 
atic botanists, and we shall be only too Klad to have one of 
them ” In other words, the mam difficulty lies with the 
botanists of the present age, and not with the Forest Depart¬ 
ment 

On the other hand, wc are not free from blame Until the 
year 1890 botany was a compulsory sul^ect in our entrance- 
examination, but in that year it was, against my advice, made 
an optional subject This, I believe, was due to the influence 
of the headmasters of our great public schools, who desired to- 
pass their pupils straight into the service, without being obliged 
to teach special subjects, such as botany I do not desire to 
discuss the general question here involved, but I do wish to 
state that the action in the direction just indicated was decidedly 
injunous to our special requirements. I am happy to My that 
during the last year botany has once more been placed amonf^ 
those subjects which every candidate for entrance into the 
forest branch of Coopers Hill Collq^e will have to take up 
As for myselr, I may stale that, ever since I started the 
forest bimncn of this College in 1885, 1 have constantly urged 
our botanical teachers to extend the study of systematic botany 
at the expense of other branches, such as physiology But 
what witn young men trained on the ordinary lines of our 
ublic schools, and with teachers with a decided leaning to 
ranches of botany other than systematic, it has been a hard 
struggle The otherwise excellent teachers of botany, whom 
we have bad so far, did their best to take up systematic botany 
on the lines required by us, but that is a branch not learned in 
a day, and the first two of our botanists left us, for better 
appointments than wc could ofler, when they had fallen m with 
our requirement 

And yet 1 think Sir G King goes too far when he stales 
that the ordinary forest ufiicer ctlucated in England is unable to 
recognise from their botanical characters the most well marked 
Indian trees Cases like this do, no doubt, occur, but I am 
sure that Sir (j King’s assertion does not hold good in the case 
of many of the men who have been sent to India. Indeed, 
several of them have developed a decided leaning towards 
lystcmatic bfUany At the same lime, the task 1% in a great port 
of India, far more difficult than would appear from Sir G King’s 
words. I should like to know what he understands by "Ac 
most well marked Indian trees.” There are some 4000 different 
species of trees and woody shrubs in Burma, and alxmt half 
that number in Bengal Assam If Sir G l^g expects our 
forest oflicers on arrival in the country to recognise even a 
moderate fraction of these species, then he alms at uupossl- 
bilitles, and his enthusiasm for systematic botany has earned 
him far beyond reasonable hmits. To do what he requires 
demands a thoroughly trained botanK^l specialist i and even 
such a one would require many years to become amuainted 
with the trees, shrubs and heihs (as demanded by Sir G King) 
of an Indian jungle in Burma, Bengal and many otherJ»rts of 
India For such things the ordinary Indian forest officer has 
no time 

The statement made by Sir G King, that the young feurest 
officer on arnval in India is not encoui^ed to fiuniliarise himself 
with the contents of the forests under hu charge, is not in accord¬ 
ance with the Ucu of the case On the contrary, it Is made the 
first duty of the young officer, apart from the study of the 
language of the people Sir G Kiim himself enumerates four¬ 
teen forest officers who, dunng the last thirty years, have done 
good botanicat work. Of these, five have mkae important coiu 
tnbutumi to the systeroauc botany of India. Of the other nine, 
one was trained atCoopen Hill Considering that all the men 
sent out from Coopen Hill arc as yet young, and that to my 
certain knowledge several of them are hkely to become botanlsa, 
1 think Sir G King's strictures are not jutted. UnfottuDately, 
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he looks At the matter entirely from the enthusiastic botanut'i 
point of view 

The Government of India does not wish every Indian forest 
officer to be a botanist It is desirable that every now and then 
one of them shonld take up the subiect as a speciality, but it 
would be disastrous if all took that line I have no hesitation 
In saying that as soon as a forest officer takes up botany as a 
■peclality he Is, rare cases excepted, likely to b^me an in 
different forest officer The ordinary officer of that class has no 
time for special botanical study 

Forestiy is perhaps not a science in Itself, but an industry 
based upon various branches of science, amongst which botany, 
geology and entomology are the most important The forest 
officer cannot be an expert in each of these To detnnnd such 
a thing would be just as unreasonable as to demand that a 
m«licm man should be an expert in chemistry The one is as 
impKissible as the other , to ^ome either takes prmcticallv a 
life time With the enormous growth of the several branches 
of taence a very minute specialisation has become an absolute 
necessity, since only a very small fraction of men can be classed 
as geniuses, while the rest must he rated at the average capacity 
of the human race. The student of one branch must depend on 
the work of students In other branches. Thus the forester, 
instead of being the assistant of the botanist (as Sir O Kiog 
seems inclined to demand), must rely on the professioniu 
botanist for all the finer and more intricate problems of botany 
All he requires is to ocouire a sufficient knowledge of botany, 
so that he may utilise wnst the professional botanist tells him 
For more he has no time, because he has to attend to quite 
another class of business. The Indian forest officer Is an estate 
manager on a large scale , he must manage hu estates in such a 
manner that they yield the largest possible amount of useful 
produce with the least possible outlay For that end his time 
IS taken up by sylvicultural and administrative duties, leaving 
but little of It for the special study of any of the branches of 
science u^ton which systetnatic forest management is based 
No doubt many of ihu pioneers of Indian forestry were 
botanists, but by no means all Take, for instance, the pro¬ 
tection of the forests against Are, a matter to which Sir G 
King gives prominence He himself states that Lieutenant 
(now General) Michael was the lint who was successful in this 
direction in Madras I may add that, as far as Central and 
Northern India are concerned, Colonel I’carson was the first to 
introduce mccesifal fire conservancy And yet neither of these 
two gentlemen will, I feel sure, claim to be a great Uitanist 
Sir D Brandis, to whom, as Sir G King points out, we 
owe, for the most pari, the organisation of the Indian Forest 
Department, no doubt was a botanist, but he brought about 
that organisation, not as a botanist, but as an able forester and 
administrator of extraordinary energy 

Botany is a branch of saence the study of which is most 
fascinating, but the faculues which produce a great botanist do 
not necessarily Include those which are required to produce a 

S eat administrator , and herein lies the difficulty, m so for as 
e Indian Forest Department is concerned 1 could point 
out more than one l^nist who occupied the post of the 
head of the Forest Department in a province, and who 
could not posiibly be counted amongst the successful forest ad 
rainistiators of India. In nearly all these cases so much time 
was given to botany that little—or, at any rate, not enough^ 
time remained for the proper adminiitrauon of the exterave 
Government forest estates which supply the people of the 
country with the neceswry forest produce, and over and above 
yield now an annual net revenue of a million pounds These 
results would he most seriously imperilled if our Indian forest 
officers were to take the line which Sir G King recommends 
to them W ScHUCH 

Coopers Hill, October 19 

Dark Lightning Plashea. 

As an amateur photographer of cloud scenes, 1 have taken 
the image of the setting sun surrounded by clouds on many 
occasions. I never remember developing a plate in which the 
image was reverted after an ordinary rapid exposure Light¬ 
ning flashes, one would think, ought to be still more rarely re 
versed, if the chemical reactions of the salts in the gelatme film 
are solely responsible for the phenomenon, yet dark lightning 
flashes are not Infrequently visible in the developed pUtes oL 
a thunderstorm 

Dr Lockyer's interesting photographs (vol lx , p 570) of dark 
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flashes with bright cores suggest to my mind another inter¬ 
pretation A lightning flash (and, for the matter of that, an 
electric spark) is doubtless a complex phenomenon A disruptive 
discharge of high tensiooal elcctricitV through the atmosphere 
represents, I take it, a core of rarened (bemuse incandesceni) 

r is surroanded by an envelope of compressed air Mr C. 

Boys has shown (Naturk, vol xlvn p 420) that "a 
wave or shell of compressed aJr gives rise to an Image on 
tht. plate In which there Is a dark line and a light Unc within 
It Similariy, a wave of rarefaction must produce a light line 
with a dark line within it'^ Surely we have then in the 
lightning flash itself, when rightly illumined, the necessary data 
for the production of an image —a bright line edged with two 
dark lines, as represented m Dr Lockyer^s photographs In 
such cases the aqvantages of a dlfluHed illumination of uie back¬ 
ground of the scape are obvmui Possibly Mr S Bidwell’s 
interpretation of the double flash u the correct one 
Ho\e, October 21 W Ainslir lloixis 

It seems to me difficult to compare the photographic bright 
ness of the disc of the Betting sun with a brilliant flash of light¬ 
ning For my part I consider that lightning flashes give us 
every chance of obtaining photographic revern^ for they can 
be ^otographed at very close distances, amounting to a few 
hundred yards, while the rays from the sun's disc when near 
the honson must pass through a lung range of dense atmosphere 
which cuts off the most actinic and therefore photographic rays 
With regard to the second portion of Mr Hollis' letter, the 
illustration m my article (Nature, vol lx p $73, Fig 6) 
disproves rather than proves his suggestion in my estimation. 
If, as he assumes, the core may be considered the actual spark, 
and the outer portion the image of the wave or shell of com 
pressed air, then, as the latter is not so luminous as the core, it 
ought to lie best viable by reason of contrast against a bright 
liackground A glance at Fig 6 shows that this Is not the case, 
for at C the con. exists practically alone with an illuminated 
backppound, while without the bacicground at A and H it Is most 
developed 

I cannot convince myself that the Isr^ dark flash is a double 
one A close examination of the negative strengthens the view 
that It 18 single, and the general appearance of the ramifications 
endorses it William J S Lockybr. 

Solar Physics Observatory, South Kensington, October 24. 


A Outta»percha Plant 

In your issue of October 19 you report a communication 
made to the French Academy of Sciences by Messrs. Dybowski 
and C Fron regarding the cultivation of Eucommia nimo^des, a 
plant said by them to contain gutta percha. I am naturally 
much interested in the possibility of this interesting tree, the 
** Tu chung " of the Chinese, becoming of economic Iraportanoe, 
as some yean ago 1 investigated the bark and leaves of this 
plant with regard to the peculiar cells containing a rubber-llke 
substance {T^oms Unntan Soctety^ 1892, vol 111, part 7) 

Gutta-percha and caoutchouc behave very similarly towards 
many solvents, but the fact that the contents of these cells were 
dusolved or partially dissolved by turpentine at ordinary tem 
peratures, whereas gutta percha Is only soluble m hot turpratine, 
led me to the concUuIon that the contents of these cells were 
caoutchouc This substance is much more frequently met with 
in the laticiferoDs cells than gutta percha, which is almost 
restricted to the natural order Sapoiacese Eucommia will 
therefore, I think, be found to be a rubber, and not a gutta 
percha yielding plant 

But in either case it 11 obvious that, with the opening up of 
China, this plant may become of great economic importance if, 
as seems probable from the investigations of Dyoowski and 
Fron, It is easily cultivated and propagated 

F E Weiss. 

The Owens College, Manchester, October 23 
Halo Round a Shadow 

On a winter morning some yean ago 1 was dnving in a dog 
cart from the Lizard across the Gtionhilly Downs whilst a dense 
mist or cloud was matted down on the ^und 

Our heads were in bright sunshine, which formed a coloured 
halo round the shadow of each of our heads on the mist os 
we travelled on Half an hour later the mist was more diffiised, 
and we saw a white mist bow in the sky Howard Fox 

Falmouth, October 28 
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ON THE DISTRIBUTION OF THE VARIOUS 
CHEMICAL GROUPS OF STARS ' 

II 

T he results so far referred to have regard to the stars 
with dark lines in their spectra, but besides these 
there are many so called bright line stars 

I should state that there has necessarily been a change 
of front m our views with regard to these bright line stars 
since they were first classified with nebulae by Pickering 
and mysdf 

The nebulae are separated from stars by the fact that 
in their case we have to deal with bnght lines, that is 
to say, we are dealing with radiation phenomena, and not 
with absorption phenomena, as in the case of the stars sOt 
far conatdenxl, and in the first instance it was imai^ined 
that the bright-line stars were, from the chemical point of i 
view, practically nebuloe, although they empeared as 
stai^ because the brightest condensations of them were 
so Lmiied or so far away that they gave a star-like 
appearance in the telescope 
Sinoc that first grouping of bnght-line stars, by the 
work chiefly of the American astronomers it has been 
found th^ in a large number of cases also I 

4iark hms in fkeir sptetra^ and that beina so we must 1 
classify them by their dark lines instead of by their bright i 
ones I and the bnght-linc stars thus considered chiefly | 


generality to only two degrees, and the greatest departure, 
the greatest galartic latitude, was somethiiw within 
nine degrees That wns the story in 1891 Two years 
aflerwa^s Campbell, another distinguished American 
astronomer, also interested himself in this question of the 
bright line stars, and he discussed them, hit caulogue 
containing fifty five as opposed to Pickering's thirty three. 
He found also that they were collected almost exclusively 
in the Milky Way, and that outside the Milky Way 
practically none had ever been observed The importance 
of this result I will indicate by and by, but in the mean¬ 
time I can throw on the screen a very useful map which 
Campbell prepared The central line of that map repre 
sents the galactic zone, the plane of the Milky Way, and 
he marks along it the different galactic longitudes, show¬ 
ing above and below the plane just a few degrees of 
giuacttc latitude north and south^ sufficient to enable him 
to plot upon It all the bright line stars which he dis¬ 
cussed The diagram shows that all these bnght-line 
stars really are close to the central plane of the Milky 
Way Only one out of the fifty five is more than nine 
degrees from it, and this lies in a projecting spur, so that 
we cannot really say that that is out of the Milky Way It is 
remarkable that these bnght line stars are not equally 
distnbuted along the Milky Way They are chiefly con 
densed in two opposite regions, and there is one region 
in which they arc markedly absent The glass globe will 



Fig 3.-DI*titbullon of lb« Wolf Rayot iiors in ih« Milky W»y 

turn out to be gaseous stars, wtih a difference What is 1 show how the matter stands, 1 think, rather conveniei^y 
that difference ? It is this, 1 think in the case of the We have the Milky Wa> represented by red tape The 
bright-hne stars we are dealing with the condensations I secondary Milky Way, which starts from it at one point 
of uiemost disturbed nebulsc in the heavens, together with , of the heavens and meets it again, is also indicated Dark 




which appears as a star and can be spectroscopically 1 bnght-line stars. We find that these stars begin just 
classifiea with the other dark-line surs, inasmuch as the bemre the doubling commences They go on, and are 
surrounding vapours close to the star produce absorption, sometimes very numerous, and they end lust after the 
and therefore give us dark lines , other parts of the doubling ends , and we notice there is a long ransp o* 
nebuke, probably those further afield, give us bright lines the Milay Way where it is single m which there is abso- 
which mix with the dark ones Therefore we get both lutely no bnght line star at air It looks, therefor^ very 
bright lines and dark lines under these conditions So much as if there is a something connects with this 
far as the result goes up to the present moment, it looks doubling of the Milky Way which produces the conditions 
as we have now lo consider that these bnght line stars, which generate these bnght-line stm . 

instead of being nebuls merely, arc gaseous stars at a By the labours of Duntfr, Pickenng, McClean and 
very high temperature, in consMuence of the fact that Campbell, we are beginning to get very definite notions 
the nebula which is surrounding them, which is filing as to the distnbution of the yanfms chemically differrat 
upon them, is increasing the temperature of the central stars in relation to the Milky Way How about the 
mass by the change of vis viva into heat Pickenng,* m nebulae from the point of view of chemical distribution r 
hiB discussion of these stars, had thirty-three to deal with. Here we arc in difficulties. 

and he found that there was a wonderful tendency among I have already stated that with regara to the merm 
these to group themselves along the Milky Way , that question of the nebulae it is impossible to speak with 
very few of them, iiv^fact, lay outside its central plane , certainty, because at present there hw not been Mm- 
that IB to say, the galactic latitude, as it is called, the cicnt time and there baa not been a sufficient num^ of 
distance in degrees from the plane was limited in the observers at work to classify the thoumds of nebuue 

which we now know of into those which give us the 
^ A Lccturt to Working Men, delivered at the Muaenm of Praeckni gascous spectnim, and those which are entirely different, 

K.CB. FRS SpparenUy, in their constitution, and only give us what 
iVacA, No. *025 IS Called a continuous spectrum , but still we can go a 
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little way in thii direction by means of some fixtures 
which I nave noted The point is to see whether there 
IS any difference m the distribution of those nebula?, 
which are undoubtedly masses of gas, and gi\e us the 
so-called nebulous spectrum, and those other nebulie 
about which at present we know very little, but give 
us so*oa]led continuous spectra It is clear that on 
this point, undoubtedly at some future time, even if 
we cannot do it now, a great deal will be learned 
The table I give brings the results up to the year 
18^ If we Uke the region near the Milky Way, 
the region bounded by galactic latitude north and 
sout^ and consider the planetary nebulie distinguished 
by bright line spectra, we find that there are forty- 
two , but if we deal with those which are further than 
10“ from the Milky Way, that number drops to five 
if we take other neoukc, not neces¬ 
sarily planetary, but gaseous like 
planetary nebul<£, inasmuch as they 
give us a spectrum of bright lines, 
we find that there are twenty-two in 
or near the Milky Way, and only six 
outside If we take the so called 
nebuKe known to have continuous 
spectra, which need not be nebula, at 
ail—we only imagine them to be 
nebulx because they are so far away 
that we cannot get a really true ac¬ 
count of them—we find that the 
conditions are absolutely reversed 
There are only fourteen of them in 
the plane of the Milky Way, but 
there are forty three lying outside 
It, so that the percentage within 
10” of the Milky Way comes out 
to be eighty-four in the caae of the 
planetary and the other nebulce 
which give us bright lines, and in 
nebula: with continuous spectra only 
Therefore we get an absolute 
identity of result wim regard to the 
bnght-line stars and the other objects 
which give us bnght-line spectra. 

There is another class of bodies 
of extreme interest In fact, to some 
they are more interesting than all 
the other stars in the heavens put 
together (because they are "new 
stars"}, each new star being sup¬ 
posed to be a new creation, so 
that for this reason everybody is 
very much agog to find out what 
they are like When we come to 
examine these- so-called new stars 
we find that they also are almost 
absolutely limited to the Milky Way, 
as shown in the table which gives 
the number of new stars, so-c^led, 
which have been observed in historic 
times. It begins at 134 years before Christ, and it 
ends last year The number of sura thus reported 
as new stars is thirty one, and of these only three 
have been seen outside the Milky Way The glass 
globe will show in a convenient way what the facts 
are with regard to the new stars The bnght line 
stars being distinguished by dark wafers, the new stars 
are shown by white wafers We notice that where we 
get pracucally the greatest number of dark wafers we 
get a considerable number of white ones. That means 
that these new stars take their origin in the same part 
of space as that occupied by the bright-line stars, and 
It IS also interesting to point out that the void which I 
indicated where the Milky Way is single, where there 
were no bnght-Iine sUrs, is equally true for the 
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new stars, only one new star has been recorded 10 
this region 

As 1 have said, a great deal of interest has been 
attached by many people to the question of the new 
stars, for the reason that whenever a new star appeared 
in a part of the heavens where no star was seen before, it 
was imagined that something miraculous and wonderful 
had happened That was justifiable while we were 
Ignorant, but recent work has shown, 1 think almost to a 
certainty, that the real genesis of a new stai is simply 
this We have near the Milky Way a great number of 
nebulce, planetary or otherwise , we nave more planetary 
nebulic near the Milky Way than in any other part of 
the heavens , the nebulous patches also observed in it 
may include streams of meteorites rushing about under 
the influence of gravity , the origin of a new star is due 


to the circumstance that one of these unchronicled 
nebulae suddenly finds itself invaded by one of these 
streams of meteorite^ There is a clash These meteor¬ 
ites we know enter our own atmosphere at the rate of 
thirty-three miles a second, and we may therefore be 
justified in assuming that any meteontic stream in spacer 
even in the Milky way, would not be going very much 
more slowly If we get this rapidly moving 5trean> 
passing through a nebula, which is supposed to be a 
mass of meteorites more or less* at rest, of course wc 
must get collisions , of course, also, we shall get heat, 
and therefore light When the stream has passed 
through the nebula the luminosity will dim and ulti 
mately, attention having been called by this cataclysm to 
that particular part of space, we shall find that there is a 



Fig. 4 —Th« Milky Way. wbar* double in niatloa to tba Equator and Gould • belt of atari, 
■ho^lnv ihat toe brigot Una itara (dark waf^) and new bUn (arhilt wafer*) are limited 
to ibe Milky Way 
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nebula there. This has always been so , and therefore 
in the case of new stars we must always expect to get ’ 
indications of the existence of two bodies, the intruder 
and the body intruded upon. 

We must also expect, if we are dealing with small 
particles of meteoritic dust, that the action will be very 
•quick, and that the war will be soon over All this really 
Agrees with the facts 1 will, just in order to point my 
remarks, show what happened in the cate of the new 
star we were fortunate enough to have the opportunity 
of observing in the northern hemisphere not very long 
Ago, the new star in the constellation Aunga. We have 
in the diagram the stars in the region in question, a 
black arrow indicates a dark space m the heavens where 
there is no star The next drawing shows the same stars 
and the same region of the heavens , but we observe that 
in the centre is a star, which is the new star In the 
spectrum of it we obtained undoubted indications of the 
fact that we were dealing with two different masses of 
itiatter, for the reason that if you take the chief spectral 
•hnes marked G, H and K, that is to say, the lines of 
hydrogen and of calaum, we find both bright lines and 
-4ark lines, which being interpreted means that hydrogen 
and calcium were both giving out light and stopping 
light We cannot Imagine that the same particles of 
dsucium and of hydrogen were both giving out light and 
popping light, there must have been different particles 
4f hydrogen and calcium giving light and different particles 
^ hydrogen and calaum stopping light, and if we look at 
the photograph carefully we find that the bright lines and 
«he dark lines are side by side, and we know that that 
draans a change of wave-length in consequence of move¬ 
ment, and we also know from the change of wave-length 
ondicated that the differential velocitv of the partides 
4 rhiQh gave ui the bright hydrogen anci calaum, and the 
dark hydrogen and calcium, must have been something 
hka Koo miles a second In that way we obtained indis¬ 
putable proof that we were really dealing with two perfectly 
•Cerent senes of partides moving in opposite directions, 
dnd that that was the reason we got that audden illumm- 
dtion m the heavens which as suddenly died out until 
fomlly a nebula previously undiscovered was found to 
Occupy the place The nebula is really not the result, 
the nebula was the cause, but we did not know of Its 


•pxiBtaoce until our special attention had been drawn to 
that part of the heavens. 

So much then for the first statement of facts relating 
40 the distribution of the vanous star groups and nebular 
groups in the most general form The next question is, 
Can we say anything about the distances of these gaseous 


sura, bright line stars, and other types? The way 
In which an astronomer attempu to determine the 
•different distances which the stars occupy in relation to 


the earth may really be very well grasped, 1 think^ by 
Considering what happens to one when travelling in a 
railway train If the tram is going fairly quickly, and we 
look at the near objects, we find that they appear to rush 
by so rapidly that they tire the eye, and one naturally 
looks at the objects which are more distant, the more 
-distant the object wc look at is the more slowly it appears 
to move, and the less the eye is fatigued Now, suppose 
that instead of the train rushing through the countiyand 
passing the objects which we regard u^er these different 
•conditions, the different objects are rushing past us at 
rest Then, obviously, those things which appear to 
be moving most quickly will be those nearest, and the 
more distant objects, just because they are distant, will 
appear to move mere slowly , that is to say, we shall get 
wW IS called a*large “proper motion”—m the case of 
<he objects nearest to us—and a small “proper motion” 
—in the case of the bodies which are further away 
This question has been attacked with regard to the 
eUrs in magnificent fashion by a great number of 
astronomers. A photograph will show in a diagrammatic 
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form the very various rates of proper motion which have 
been assigned by careful ob^rvation to a ve^ great 
number of the stars In the chart the amount or proper 
motion of the various stars is indicated by the lengths of 
the lines which proceed from them, and the direction in 
which the various stars appear to be moving is also indi¬ 
cated by the direction which these lines truce Some of 
the lines are extremely long , they seem to stretch over a 
large part of the sky Of course the scale is an 
exaggerated one, but it is the relative motion that we 
have chiefly to deal with, and we And that on the same 
scale in some cases the lines are extremely short, so 
that the diagram tells us that the amount of proper 
motion IS apt to vary very considerably We have large 
proper motions and small proper motions among the 
stars r 

It was Mr Monck who was the first to show in 189a ^ 
that the gaseous stars h td the smallest proper motion , 
that IS to say, that the hottest stars were further away 
from us than the cooler ones That is a good, definite 
statement, and one which everybody can understand. He 
next found that the proto metallic stars—that is to say, 
the stars not so hot as the gaseous ones, but hotter than 
the metallic ones—had the next smaller proper motion 
This, of course, indicates that the metallic stars are the 
nearest to us unless proper motion does not depend upon 
distance, but rather upon a greater average velocity in 
space. It has been shown, however, by considering the 
sun's movement in space, that this view probably may be 
neglected. The first discussion of proper motion then 
went to show, roughly, that the hotter a star is the 
further away from us it is , and it made out a fail' case 
for the conclusion that the sun forms one of a group or 
cluster of stars in which the predominating type of 
spectrum is similar to its own 
Kapteyn carried the inquiry a stage further * Working 
upon the idea that stars with the greatest proper motion 
are on the average the nearest, the part of the proper 
motion due to the sun's translation in space he considered 
must depend strictly upon the distance, and he determined 
this by resolving the observed proper motion along a great 
aide passing through the point of space towards which 
the sun is moving, which is called the apex of the sun's 
way, o^d reducing to a TOint 90-* from the apex, His 
reAibf were practically the same as those obtained by 
taking the induidual proper motions. He also found 
that Stan with the greatest proper motion are mainly 
metallic, and have no re^rd at all to the Milky Way , 
that stars with the smallest and no observable proper 
motion are gaseous and proto metallic, includinjg a few 
metallic ones which have collected in the galactic plane. 
In this he agrees with the prior observations to which I 
have drawn attention In the table which I now give 
the mean proper motion is shown 


Relation between Spectra and Proper Moticns of Start 
(Aaptejfu) 


Mean proper 
motion. 
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3 
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InAppreciable j 

79 

: 35 , 

I 

044 


The table deals with something over a second, which 
may be looked upon as a great proper motion, down to the 
tenth of a seconef, which may be regarded as a small one , 

1 “ Agronomy and Astro-Pbyilci/ xviiL, p. 876 
I AnuterdiUB Academy of Science, 1893 ^ j 
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and we find that the gaseous and proto metallic stars in- 
creAso tn number ds the pireper motion decreases. We 
find also the ratio of the metutic to the gaseous and the 
proto-metalliCb We begin with a ratio of 17, and end 
with something like a latid of half, so that the results 
may be considered to be pretty definite. These results 
were obtamed by Kaptej^ with 591 stars which were 
common to Stompe's cataIo|rae of proper motions and the 
Urapercatalbgue dealing with spectra. The general result 
may, thereftse, be stated that at the nearest distance the 
metalltc tta» are seventeen times more numerous than 
Kaseoua atars^ and at the greatest distance they are not 
half the number; Here again the question arises, how 
far intrinsic bnghtness of these bodies, in relation to 
theirnHtance from us and the possible greater or less 
extinraon of light in space, has to oe taken into consider 
afion. That is a problem which will require a considerable 
amount of work in the future It is rather remarkable 
that if we take the stars with very great proper motion, 
very much greater than the average, we find with regard 
to four that three of them are undoubtedly metallic, but it 
IS possible that the star 1830 Groombndge, which is al¬ 
ways looked upon as the star which beats the record in 
V elocity seeing that it would travel from London to Pekin 
in about two minutes, is not a metallic star,^ 

We are now in a position to make a general summary 
of the stellar distribution not only in relation to 
chemistry, but m relation to distance Taking the 
chemistry as the basis, we can see what happens to the 
gaseous, proto-metallic stars and so on^ with regard not 
only to their proper motions, but in regard to the Milky 
Way 

Summary of SUilar DuiribuHom 


Group. 


Proper mol too 


Relation 10 Milky Wfty 


the metallic fluting stars the information is not certain,, 
so that It IB best not to say anything about it Mr 
McClean has dealt with a very small number, and he 
shows that they, like Dundr's stars, the carbon stars,, 
have very little relation to the Milky Way We thus 
obtain a tremendous separation between the hot stars 
with tbeir great distance and the cooler stars with their 
smaller distance. 

But we can go further As the stars become hot in 
consequence of meteontic collisions, we should expect to 
find nebulous conditions following suit, seeing that 
nebulic are masses of meteontes, we should expect to> 
find especially the gaseous nebuls and results depending 
upon their presence m the region where the hottest stars 
exist 

The planetary nebulae consist of streams of meteorites 
moving generally in spirals or in circular paths. There 
is DO very great disturbance. We get a bright line 
spectrum from them, and we know they are practically 
limited to the Milky Way We have found that the 
bright-line stars are limited to the Milky Way , they are 
aimply stars involved in nebulae. There again we get a 
connection between the Milky Way and nebulec Ihe 
new stars are due to fixed nebulee driven into by moving 
nebulae, and they are also limited practically to the Milky 
Way, there again we have the nebulous touch A 
piece of work which has not been done, but which badly 
wants doing, is to see whether those nebulous regions 
which Sir William Herschel was the first to chronicle 
have or have not a strict relation with the Milky Way 
1 have, in fact, made a preliminary inquiry into this 
matter, and it suggests that these nebulosities arc moat 
profusely distributed in the vicinity of the Milky Way 
just as IS the case with the gaseous nebulae. 

(To be continued) 
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The gaseous star*^ which we have seen have the 
smallest proper motion, are condensed in the Milky 
Way The proto-metaliic stars, which have but inter¬ 
mediate proper motion, are notably condensed m the 
Milky Way according to McClean, and tend to collect 
in the Milky Way more especially with the fainter stars 
according to Pickenng When we come to deal with 
the metiulic stars, we find that there is no special con¬ 
densation in the Milky Way The greater number arc 
not condensed in the Milky Way 
That being so, then, we may take a still further 
general view We find that the bright line stars, the 
new stars, are almost exclusively in the Milky Wav and 
are far away from us, that the gaseous stars are chiefly 
in the Milky Way and arc far away^from us , that the 
proto-raetollic stars are not 10 confined to the Milky 
Way, and they are not so far away from us But when 
we come to the metallic stars and the carbon stars they 
have not much obvious connection with the Milky Way, 
and they are close to us Unfortunately, with regard to 


^ TbtHtUllL. 

■830 Oroombrldga 764 » Gmoui or proto-maiallic 

a *738 .. 5196 Metallic 

IjT® 4^49 » Prohobly mouMIc. 

_pC 583 37 Metslllc 

* Kftptayn nodi miuUI proper moUoni for gucoiu uid proto-meuUic 

■tari, b«t doei not wponue them into two gronpe. 
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SOME ESMA/iKS ON RADIATION PHENO 
MENA IN A MAGNETIC FIELD* 

I N many articles which have recently appeared con¬ 
cerning the work which has been done in the study 
of radiation phenomena in a magnetic field, I find that, 
from the bistoncal point of view, there are some state¬ 
ments which are not quite correct, and to which I now 
desire to attract attention This appears to me desirable, 
as It IS much easier, and muen better, to test and 
correct errors of statement at the outset than after a lapso 
of time 

In the first place, it has been vary general^ accepted 
that the quartet form which occurs in the magnetic effect 
was first observed by M Cornu, but on reference 
to ihe encloscMl paper {Trans Rof Dublin SoaetVy vol 
vi., senes 11, p 385, read December 22, 1897), you 
will sec that the quartet form,* the sextet, and other van- 
ations of the magnetic triplet were not only observed, 
but were photographed ana exhibited to an audience in 
Dublin in the latter end of the year 1897 On the other 
hand, it was not until the following year (1898) that M 
Coniu (working quite independently) announced in the 
Comptes rendus that he had observ^ the quartet form. 
Now the Comptes rendus being a weekly journal which 
18 Widely read, lends itself admirably to the rapid diffu¬ 
sion and circulation of new results, whereas the scientific 
Transactions of a local learned soaetvare slow in appear¬ 
ing and little read or known outside their immediate 
place of publication For this reason, the observations 
of M Cornu became generally known, while mine 
remained unknown outside Dublin 

It 18 true, however, that I endeavoured to have them 

I TImm nnarkfl wtn addrtiMd to Sir Norman Lockycr In tba couna of a 
co i T wp ondancat and havvbaan thought of Bunidont Intemt for pabliouion. 

* Tn® qoarteu art ckarly ihown,» w®ll a» tb« triplet form, In the pinto 
attached to the paper, and nproduced from the photograph! tbown at lb» 
meeting whan lha paptr waa raad 
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Fig 3 —Zinc ud Cadnium 


Expianation of Plat* 

In the accompanying i^te, hig i shows the effect produced on the violet line of cadmium 4678 At the top# we have the 
line photognphed with the magnet unexcited, that is, in the free field Underneath ihu, at the same line la photographed with 
the magnet exated, but the field is not strong enough to resolve it into lU three constituents It accordingly appears to be merely 
broadened by the magnetic field A Nicol s pnsm was then introduced into the path of the light and the hne photographed in the 
same magnetic field, with the rcbult shown at 1/, where the middle u seen to be removed from the affected line, to that it appears 
as a doublet The nicol wan then turned through a right angle and the line again photographed in the aame field The resnlt is 
shown at r, which proves that the sides of the broadened line have been cut off, while the middle has been allowed to pass This 
agrees with the suppositi n that the magnetic field resolves the line into a tnplet, but does not absolutely prove it 

Tbe further resolhtion necessary to proie this point is shown in Pigs 2 and 3 In Pig 2, a photograph of the unc lines 4811, 
4722 andi468o u shown and it will be observed that 4680 shows as a pure triplet, while the others do not Fig 3 u a photo 
graph in a still stronger field taken from a spark passing between two electrodes, one of cadmium and one of unc, so that the lines 
of cadmium and rinc are obtained umoltaneously under precisely the same circumstances It will be seen that the hnes most 
affected are 4678 of cadmium and 4680 of unc and these both show as pure triplets, while the lines 4712 and 4800 diow 
as quartets 
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nude generally known through the medium of the widely 
circulated Journal Nature, ror on November 19, 1897.1 
tent photographic negative! to the office of Nature ror 
Teproduction m that journal These negatives showed 
the quartets as well as the pure sharp tnplets and the 
diffuse triplets * which occur in the spectra of cadmium 
and sine. They were produced by me m the end of 
October 1897, and were, 1 believeu the first photographic 
record of the actual ma^etic tripling and quadrupling of 
the spectral lines. Theie n^atives, however, ,were not 
consideriKl suitable for reproduction m Nature (see 
letter to Nature, p. 173, December S3, i8{^7)i but were 
subsequently enlgiged and reproduced with great clear 


commit myself, or persuade others, to the belief that the 
quartet was really a magnetic quartet, f r produced ex* 
^usively by the magnetic field. It was quite open to 
belief at that time that the quartet form might m pro* 
duced from the tnplet by other mechanical causes, for 
example by reversal of the central line of the triplet, 
in other ways, as noticed m my paper mentioned aboveM 
After prolonged effort 1 provm beyond all doubt that 
these variations of the tnplet type (tne quartet, &c.) are 
true magnetic perturtetions, and are not due to any 
other cause , but this required ib de proved, and for this 
puipose a very strong magnetic field was necessary 
With this field 1 found, as already announced in 
Nature, that the quartet form becomes resolved into a 
eextet by the splitting up of the side lines into doublets 
ft 18, therefore, not really a quartet after all, but a sextet 
With regard to other points, namely, the fact that the 


With regard to other points, namely, the fact that the 
cnagnetic raect does not conform to the law deduct by 
the simple theory (vii that 8 k ee X*}, and the surmise 
that some such law might hold for groups of lines, a 
reference to my first paper, already mentioned ( Trans* 
Roy Dub Soc^ Decemoer 22, 1897), will show both 
these points clearly emphasised there. On p. 387 I 
state that while some lines were converted into triplets 
others photograph as doublets, or weak middled, 
greatly broadened lines, having the appearance of 
quartets , while on the other hand many lines appear 
to be simply broadened in the same magnetic field, and 
4 ftkers seem to be scarcely influenced in the same 
Mdl* Thus the effect appeared to be lawless for the 
apearal lines taken as a whole in any one substance, 
but I go on to say that “perhaps it might be possible to 
group the spectral lines of each substance into sets, so 
that some law of wave-length might apply to the lines of 
«ach set” 

At this early date I was already seeking for some such 
law, and I had before the close of 1897 proved that the 
law, whatever it might be, was not the same as that 
which governs the pressurid shift of Che spectral lines 
atudied by Messrs. Humphreys and Mohler (see Proc* 
Ror Soc of London, Tanuary 1898) 

My search has resulted in the discovery of a general 
law which has so for proved to be in complete agreement 
with all the observed focts. 

With regard to the spectrum of non, you will observe 
in my note in the Proc Roy lonuary 1898, that I 
was at that early date of opinion that the spectrum of 
iron exhibited no peculiarities of its own in the magnetic 
field. I exammea iron early because 1 thought that by 
reason of its msgnetic properties its spectral lines 
might show some abided peculiarities fbut iron is not 
magnetic above 700** C, therefore my nopes were not 
very decided). On the whole 1 still adnere to that 
opinion, for although the spectral lines of iron show a 
vanety of effect, yet these effects are the same in 
character or in kind as those which are observed ib 
other substances This and other matters 1 have 

1 Rcftllf bomU u qo M tly dcMnnlMd 
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already treated of fully elsewhere {^Phl Mag and 
Nature). 

The accompanying illustrations (Figs. 1, 2, 3) have 
been reproduced from the plate given in the memoir 
read before the Royal Dublin Society on December 22. 
1897 They show that the quartets were observed and 
photographed by the author certait^ before that date 

Thomas Preston 

NOTES* 

Da Janssbn, director of the Meudon Observatory, has Issued 
a circular m which he anoounces that the success of last year's 
observations of the Leonid meteors from a balloon has led to 
amngementi being made to repeat the experiment dunng the 
forthoomuig shower Last year, a number of these meteors were 
observed from a balloon above Fans, though the city itself was at 
the time enveloped m a thick fog It is important that numerous 
observations of the Leonid metaon should be made from as 
many places as possible, and as balloons render observers inde 
pendent of cloudy skies, they are evidently of great advantage 
upon occasions such as that to which astronomers are looking 
forward. We are informed that two balloon ascents are to take 
place near Sl Denis. The first ascent will be made on the 
night of November 14-¥S, with the Aerostat, and the second, 
on the following night, with the Centaurs Two seats m 
each balloon will be at the disponl of Dr Janssen, who will 
nominate observers to occupy them, without distinction of 
nationality The names of the observers will be announced at 
the next meeting 01 the I'rench Astronomical Society, on 
November 8 

Thb opening meeting of the new session of the Institution of 
Electncal Engineers will take place on Thursday, November i6, 
when the premiums awarded for papers read or published 
during the session 1898-99 will be presented, and the president. 
Prof Silvanus P Thompson, F R.S , will deliver his Inaugural 
address. 

A SKRIBS of monthly lantern lectures has been arranged by 
the Royal Photographic Society The first lectnre will take 
place on Tuesday, November 7, when Mr J J Vezcy 
will describe Some Medueval Towns of Germany," lUostrated 
with slides by Commander C E Gladstone, R N 

Thb death of Mr Grant Allen, at the age of fifty-one, re. 
moves one of the most popular of scientific anthors whose 
writings have induced many readers to watch the workings of 
ammate nature His first scientific Work, on " Physiolngicat 
Aesthetics,” was published m 1877, and was followed, in 
chronological order, by "The Colour Sente,” "The Erolu 
doniat at Large,” "ihgnettes from Nature,” "Colours of 
Flowers,” "Cohn Oout’s Calendar,” "Flowers and their 
Pedigrees,” "Charles Darwin,” "Science in Arcady,” "The 
Evolution of the Idea of God,” &c In addition, Mr Allen 
Gontnbuted numerous articles on natural history topics to 
periodical literature All hu scienufic articles and books are 
attractively composed, and they have been the means of impart¬ 
ing much popular instruction to general readers. 

Amono the pnvileges which the Hampstead Astronomical 
and Scientific Society is able to offer iti members u the use of 
a reflecting telescope of 10^ inch mirror, which 11 erected in a 
■mall obiervatory on the Eisi Heath, by permission of the 
London County Council Interest in pracucal astronomy is 
aroused by this means, and the hutructive lectures given at the 
meetings of the Society direct attention to focts and things 
terrestrial ai well as celestial A course of five lectures on 
aitrunony will be given by Mr, P E Vuard in connection 
with the Society on Monday evenings, commencing on 
November aa Mr Visard will also lecture on November lO, 
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oa the lubject of the “November Meteors" A popular 
intertat in, and practical study of, vanoos branches of science is 
encouraged by the Society, and it is to be hoped that residents 
of Hampstead are actively supporting its eflbrta, 

Thr new sessioh of the Royal Geographical Society will 
commence on Monday, November 13, when the president, Sir 
Clements h^arkham, will give a short opening address, to be 
followed by a paper by Mr W Rickmer Rickmers on his 
** Travels in Bokhara ’ The paper at the following meeting, 
November will be by Mr Vaughan Cornish on '* Desert 
Sand Dunes ” At the December meeting. Colonel Sir John 
Fart^nhafson will probably give an *' Account of the Past 
Twelve Years’ Work of the Ordnance Survey," from the 
directorship of which he has recently retired Other papers 
expected to be given duhng the session are “An Ascent of 
Mount Kenya," by Mr H J Mackinder, “The Work of the 
Yermak Ice Breaker m the Spitsbergen Seas," by Admlml 
Makaroflft “Travels In Central Asia," by Captain H H P 
Deasy, “Travels in the Region of Lake Rudolf and the Sobat 
River," by Captain Wellby , “ Travels in Abyssinia," by Mr H ^ 
Weld Blundell, and “ Anihropogeogrmphy of Bntiih New 
Gnmea," by Prof Haddon 

Thr Journal of the Society of Aits states that artificial 
paving atones are being successfully produced in Germany 
The demand in all larger cities is said to be so good, and the 
expense attached to their production under former methods is 
so large, that any improvements on the older systemi, whether 
in saving money or in producing a better stone, will be welcomed 
by almost all countries The newest process in Germany is to 
mix coal ur with sulphur and warm thoroughly , to the result 
log semi liquid mass chlorate of lime ii added After cooling, 
the mass is broken into small pieces, and mixed with glass or 
blast furnace glass slsg Thu powder is then subjected to a 
pressure of 300 atmospheres, and reduced to the form or forms 
wanted The resistance to wear and tear in use is fully half 
as great as that of 6we<hsh granite Thus it commends itself 
through durability equal to that of many stone roads, resistance 
to changes of temperature, iroughneu of surface ^giving horses 
a good foothold—and, finally, non transmission of sound In 
asmuch as the Joinings are very small, dirt is avoided, and 
cleaning is very easy 

Thb Institution of Mechanical Engineers commenced a senes 
of monthly meetings on Friday last, when a paper waa rend by 
Mr W Ingham on the incrustation of iron pipes at the Torquay 
water worka The water supply is obtained from a tributary of 
the Rl\erTeign, which rises in the gmnite hills on a western 
spur of Dartmoor The water is convejed by two cast iron 
mains to Torquay, one of them, laid in 1858, ten inches in 
diameter At the time the pipes were laid, nu one thought 
that the pure water from the Dartmoor hills would cause much 
deleterious action upon iHcm It was, therefore, with consider 
Bble surprise that at the end of eight years the delivering ptmtr 
of the mains was found to be reducetl to percent of their 
full discharging capacit) A scraper was designed, ses eral years 
ago, to cl^ the plpesi, and it is now regularly used The 
scraper is pushed forward by the pressure of water acting upon 
pistons a bttle leu in diameter than the diameter of the pipe. 
As it moves, the knives pren outwards against the inside of the 
pipe and remove projecting nodules. The movement of the 
scraper through the pipes can be easily followed, when the 
mains are about three feet deep, by the rumbling noise it 
mokes. The speed vanes, of course, and Is on the average about 
aj miles per hour, but a speed of as much as yj miles per hour 
ttn be olMaincd for about three quarters of a mile on one part of 
the line After scraping in the delivery was increased 
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from 586 to 708 gallons per minute, and similar results have 
been recorded for many years. 

Water engineers have to give very senoui consideration to 
the subject of incroslations upon their mains. The deposfl 
vanes, of course, according to the nature of the water conveyed. 
When the water is denved from wells sunk in the chalk, the 
coating on the pipes is of pure calcium carbonate, which forms a 
desirable intenor surface from one point of view, if not from the 
other of reduction of pipe area. Mr W Ingham states in hi» 
paper to the Institution of Mechanical Engineers that, speaking 
generally. It may be laid down with a fair approximation to the 
truth that well waters have not os great an action on pipes as 
those from upland gathenng grounds, but where the water is 
soft the corrosive action will be greater Filtered water has 
also a less corrosive power than unfiltered water Whatever 
protective covenng is applied to pipes, soft waters will cause 
rusting within a few years of being laid. At Torquay six years 
is the outside limit when this commences, so every precaution is 
taken to see that the pipes are well coated Mr Ingham 
^remarks that though much has been done to get a utisfactory 
coating to pipes, there is sliU considerable room ior improve¬ 
ment, and It IS hardly necessary to point out that a fortune 
awaits the man who can invent something that will withstand 
the action of soft waters. 

There teems to be some doubt as to the genuineness of a 
photograph whic^ has been exhibited at the Royal Photo- 
graphic Soaety (] icturo No 357), as we gather from a letter 
published by Lieut General Tennant (7he Brtiisk journal oj 
Pkalography^ October 13) Although the writer pf this note 
has not seen the said picture, and therefore cannot describe it. 
General Tennant refers to it as **a very fine picture of clouds, 
but I am at a loss to understand how it can have been put for- 
wmrd as being like an eclipse of the sun " He slates further that 
“ high in Iht. sky there appears a bright disc partly hiding a 
dark orte surrounded by a bnght halo it is as though the 
bright sun were passing in front of the dark surface of the 
moon " General Tennant, at the lime of wnting hia letter, 
stated that he was quite certain that it did not represent any 
phase of a solar eclipse either at tjuetta (the place where the 
photograph was taken) or elsewhere , but in a more recent com¬ 
munication to the same journal (October 20) he is led to alter 
his opinion aAer seeing a photograph of the sun pwiiing behind 
a church spire, uylng that the peculiar appearance may possibly 
be the result of reversion The latter opinion of General 
Tennant is no doubt the correct explanniion of the abnormal 
appearance of the photograph in question, but the i^>tognpbcf 
of picture No 357 may be glad to learn that a similar photo 
graph was obtained at Sir Norman Lockyer's camp at Vinadrug, 
India, during the same eclipse The camera used was a folding 
kodak, taking pictures 5 by 4 Inches, and the exposures, four 
in all, were made by a bluejacket Each exposure lasted 
fifieen seconds, but, during the last, totality ended before the 
given Ume of exposure was concluded This photograph shows 
the small crescent of the sun that appeared from behind the 
moon as block, while the disc of the moon u not block (os it 
appeared in the other three photographs), but nearly while, the 
density being just sufficient to diflferentiate between the corona 
and the moon's limb This photograph is seemingly the Hime 
as No 357, mentioned above, and its peculiarity is due, without 
doubt, to a reversal caused by the extreme brilliance of the un¬ 
covered portion of the sun. 

The photographic process of preparing textile designs, in¬ 
vented by Mr Jan Scccepanik, was referred to by Prof R. 
Beaumont in hU opening address at the Yorkshire College, and 
IS desenbed in Ptanon^s Magazim Prof Beaumont has per¬ 
sonally examined the Inveniiun, and has seen designs worked 
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oat by the new prooeM in the premUet of the Saciepanik Com 
puy nt ParU The object of the photographic appliances of 
Sicsepanlk is to take the artistic sketch, and, without any 
moditotion of the same, to enlarge it to scale, to transfer it 
on to ruled paper or point paper, and mark it with the thousands 
and millions of dots arranged in the proper orders for the de¬ 
velopment of the several parts of the pattern, in the weaves 
neceskaty for giving to each suitable iwecuioa of character when 
woven Prof. Beaumont consideri that the apparatus of Sscte- 
panik u capable of producing designs in which there is consider 
able diversity of woven detail, so that it is purely a question of 
whether the designs thus obtained are legible for all practical 
purposes. There must of course be limitations to its utility, as 
there are to all automatic and mechanical appliances Yet if it 
can be employed in accelerating the process of designing large 
patterns, It should have the serious attention of all who desire 
the further development of the weaving industries. 

From a note in the JoumcU of the Society of Arts, it appears 
that there is reason to believe that in the near future mercury 
will be one of the most valuable of the numerous metallic pro ^ 
ducts of New South Wales. Native quicksilver was found so 
far back as 1841 in the Cudgegong River, an aunferous stream, 
which flows through a portion of the western goldflelds of the 
Colony Cinnabar had previously been found m the same 
locality Though efforts were made by the Rev W B Clark 
to stimulate systematic research for the metal and its ores, little 
or nothing was done until later years, when cinnabar was found 
at several places, the richest deposits being discovered near 
Yulgilbar, in the Clarence River district, about four years ago 
The Government geologist has inspected the workings in this 
locality, and has deflnitely aKertalned the existence of three 
parallel lodes, which improve as they go down Machinery is 
being erected, and a preliminary testing of about one thousand 
tons of ore will be made Should the results prove saliifactory 
the New South Wales quicksilver trade will become revoluuon 
ised, as the poorest assays show the ore to be richer than those 
of the Amencan and Spanish mines They will also encourage 
the search for other cinnabar deposits, which, there is every 
reason for beheving, ore more numerous and richer than gener 
ally assumed The value of the discovery in connection with 
the Colonial gold mining industry can hardly be over estimated 
It simply means that the work of gold production will become 
enormously stimulated, thereby greatly increasing the already 
large aunferous output of the Colony 

The summary of the Weekty Weather Report for the 
September quarter of the thirty-four years, 1866 to 1899, 
recently issued by the Meteorological Council, shows that 
mean temperature for both wheat producing and grazing 
districts was 2” above the average The only variations from 
these values were in the east and west of Scotland, where the 
exceu was only 1*, and in the south and south-west of England, 
where the exceu amounted to 3*" The general mean of the 
rainfall for the quarter was % Inches below the average in both 
the above menuoned diitrlcts, the pnnapal variations were In 
the north and east of Scotland, where there was an exceu of 
I inch, and in the south west of England, where the deficiency 
amounted to 4 inches Reckoning from January 1, the differ 
ences from the averages are leu marked \ in the east of 
Scotland, the north west of England and south of Ireland, 
the exceu amounts to about a inches, while in the east and 
south of England the deficiency amounts to a 7 and 3 5 inches 
respectively 

Dr. E S tATi^ATi, of Madrid, has sent ui a copy of an, 
interesting pamphlet in which he deals with the representations 
of planu and ammals, agncaltnral operations, and other natural 
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objects and actmties found in very old Spanish tombs, in 
eloisten of the eleventh and thirteenth centuries, corbels of 
churches, and choir stalls of the fifleenlh century It appears 
that the leaves, bunches of grapes, and tendrils of the vine, 
which were used as decorations during the clouic period, are 
also found in the oldest Spanish sculpture of the sixth and 
seventh centunes The animal world is well represented The 
•wan, the galUnoceous birds, the dog, and the lion make up the 
fiiuna of the little Asturian churches of the ninth century In 
the magnificent cloister of Silcn (eleventh century) the in¬ 
digenous species are found by the side of those of oriental and 
northern origin In the capitals of the clouler of Fawogona 
(beginning of the thirteenth century) are reproduce<1 In stone 
two snakes devouring a frog, just as they may be seen 
doing every day in the ponds of the country In addition, re 
presentations are fonnd of the fight of a hunter with a bear of 
the Pyr^nAes, the capture of a hare by an eagle, and many 
others of the same kind The pictures of nature with its beings 
and their struggle for life appear reflected m numert>us monu¬ 
ments. From these and many other facts given in the pamphlet 
/ it seems that the Spanish sculptures of the Middle Ages have 
not an exclusive symbolic character, and that in those days 
Spam was not so separated froiii nature as many have supposed 

Mr John Ban 1, wnting In the volume of Froceedtn^s of the 
Ixindon Mathematical Society just issued, discusses the complete 
system of multilinear differential covariants of a single Pfaffian ex¬ 
pression and of a set uf such expressions. An account of the bi 
linear covariant of a Pfaffian expression is given by Forsyth j this 
covarianC involves the 'first set of Pfaffians belonging to the 
given expression, from which latter it isderiVed by a differential 
operation A repetition of this method upon the covariant 
Itself merely produces an expression which vanishes Identically 
Mr Brill shows how, by making use alternately of algebraic 
and differential methods of derivation, a senes of covananU 
of the given expression can be produced which involve the 
various orders of derived functions associated with the ex¬ 
pression It IS to be noted that the places at which differential 
operations occur are those which mark the passing from one 
group of cases into the next in the case of a Set of equations ob¬ 
tained by equaling the Pfaffian expressions severally to xero 
Furthermore, the more general denved functions introduced by 
Mr Brill play a similar part tn regard to these latter coyonants 
to that which the denved functions of a single expression play m 
reference to its covariants One of the mam difficulties of the 
subject is the extraordinary complication of the notation 

An Important paper on the development of the carapace uf 
the Chelunia 11 contributed by Dr A Goette tu the last 
number (vol Ixvi, part 3) of the Zeiticknft fur Wuttnsi^haft 
iuke Zoologie^ m the course uf which the disputed question as 
to the relationship of the leathery turtles (Athecata) to the 
carapaced chelonians (Testudmata) is discussed If the views 
put forward by Dr Goette are correct, they will profoundly 
modify the generally accepted views as to the relations 
of the Athecata and Testudmata—more especially the late 
Dr Baur's theory as to the former being a specialised group 
with a degenerate type of carapace. 

In the August number of the Transactions of the Connecticut 
Academy Mr W G. Yanhame records some recent expermienti 
m regard to the fertilisation and development of the Flanarians. 
From the ease with which these creatures can be kept In 
captivity and the number of eggs laid, observations on the 
development of the group would appear easy, but difficulties 
have been met with by previous observers, m consequence of 
which there are discrepancies and uncertainties m regard to 
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many points. The unusually good preparntioni obtained by the 
author have enabled him to throw much new bght on some of 
these disputed points The eggs are laid in clusters or sheets con 
taming from one to two dozens, arranged in a single layer and 
closely attached together with a white, mucus like secretion, 
which u at first very sticky, although it subsequently hardens, 
Although hermaphrodite, Plananans reproduce by crou fertilis 
ation For the details of the author s observations, reference 
must be made to the original paper 

In Prof Verriiri report on the Ophiuroids collected during 
the Bahama Expedition of 1893 {Bu/leisH from Iowa Labcraiofy^ 
voL V , No. 1), the chief general interest centres round the 
observations connected with the protective resemblances 
developed by the feather stars of the Bahamas. Accorduig to 
the author, ** most of these species with long, coiled arms, 
adapted for clinging to the branches of gorgonian corals, are 
adapted for imilating closely, m various ways, the forms and 
colour! of the corals on which they live This must afford 
them a considerable degree of protection against predaceous 
Ashes, in addition to the direct protection due to the stinging 
powers of the corals themselves, which is sufficient to cause 
moat fishes to avoid them ” Many fishes, it is added, have, 
however, in all probability become immune against coral slings, 
and feed on hydroid polyps; and the author argues that if this 
be BO, the additional protection afforded the feather stare by their 
resemblance to the gorgonias would be obvious. But, unless the 
feather stare form a specially tempting bontu boucke and are 
liable to be picked off separately, the obviousness of this does 
not seem quite clear, since feather stare and gorgonias would 
be both consumed together by the fish 

The importance now attached to prepanng skins of small 
mammals for study purposes according to a uniform plan fully 
justifies the appearance of a paper on tlie subject by G S 
Miller in the Ba/Mm of the U S Museum (Na 39) A list 
of instruments and material required, as well as the details of 
manipulation, are given, and a plate illustrates the appearance 
of the finished specimens 

The November number of Scufut Gossif is particularly full 
of interesting articles. Major B M Skinner gives a short ac 
eount of the valley of the Tochi nver which he explored during 
the North west Frontier campaign, and an account of the for 
aminifera collected by him from the rocks in Waziristan u given 
by Mr Arthur Earland The limestones &11 naturally into two 
divisions, (1) alveoline, (2) nummulitic, and the arucle is illus 
trated by photographs of rock-scctions of both of these types. 

A SEEiES of observations on the ** focal depth,’* or as it is 
sometimes called the penetraung power, of microocoplc obgecUves 
is given by Mr Leon E Kythcr 10 the Journal of Apphrd 
Mkrcscopy for September By plotting the magnifying powers of 
various combinalioni as abscisne and the corresponding focal 
depths as ordinates, a curve is obtained approximating to an 
equilateral hyperbola indlcaUng that in the author’s experiBcnu 
the focal depth varied inversely with the magnifying power 

J EaiKsaON reprints from the AnnaUsdis Sciomtts NainrtlUs 
a translation of an important paper, which appeared originally 
in Swedish, on the brown rust of ceraali He proposes to 
ajilJt up into six species the well known parasitic fungus Put 
Hm%a mhtgo tvna, only one of which species is at premt 
known In the 8ScMlos(>^ stage Of the six species described, 
the first and second only are of great importance in agriculture, 
the first faakig very destructive to rye, and the second being 
apparently the only parasitic fungus which causes rust on wheat 
in Europe, the United States or Australia. The paper 
concludes with some practical suggestions for farmers. 

NO. 1566, VOL. 61] 


The mineral resources of the Province of New Brunswick 
form the subject of Part M of the tenth volume of the annual 
report of the Geological Survey of Canada (1899) The subject 
is dealt with by Dr L. W Bailey At the outset he remarks 
that if we except building stones, gypsum, limestone, bnck-clays, 
and other materials applicable to building purposes, there are 
but four substances tint have been tbe basia of anything like 
extended or luccessfnl mining operations. These are coal, Iron, 
manganese and albertite, and of these coal only is at the present 
time being worked There are, however, lar^ tracts that are 
still covered with unbroken forest, and cantequcntly are but 
little known. They comprise rocks whose geological age and 
character suggest that they may be productive of useful minerab. 

A PROGRAMME of lectures received from the Hull Scientific 
and Field Naturalists’ Club shows that the Club is actively 
engaged in creating and fostering a love of natural knowledge 
within its sphere of influence 

During this month the following popular saence lectures 
will be delivered on Tuesday evenings, at the Koyal Victoria 
Hall ^November 7, Mr L. Fletcher, F R & , on “The Fall 
of Stan from the Sky ”, November 14. Mr W J Pope, on 
"The Uses of Distillation’*, November -ax. Dr J. W 
Waghorn on " Bad Contacts their application to telephonea 
and wireless telegraphy ” , November a8, Mr. Michael Sadler 
on " A Brother of the Birds " (St Francis of Assiai} 

The London Quarttrfy Review (Charles H Kelly) publishes 
a long article by “A Field Naturalist," in whi^ Darwin’» 
observations and expenments on cowslips and pnmroses are 
discussed, and the conclusion is arrived at that the evidence 
brought forward by him Is Insufficicot to establish the theory 
that croai fertilisation is necessary to the full feitibty of flowera» 
"On the conlreiy," nys the reviewer, " we are of opinion that 
the primrose gives strong confirmatory evidence to AxcH’s view» 
that under natural and equal conditions, self ferUlUation of 
flowers is both the legitimate fertilisation and the most 
producuve ” 

A natural consequence of the scientific activity of the 
Liverpool Manne Biology Committee is the preparation of a 
series of memoirs, edited by Prof Herdroan, on typical Britirit 
marine plants and ammali. Each memou will be concerned 
with one type, and the forms selected for description will 
chiefly be common Irish Sea animals and plants, of which no 
adequate account already exists m text books. Three of the 
memoirs will appear before the end of this year, namely,. 
Ascidia, by Prof Herdman, Cockle, by J Johnstone, and 
Echinus, by H C CbadwKk. Others will follow in rapid 
succession, and the complete senes of special studies promises- 
to be of value to all marine htologiatSi 

The additions to the Zoological Soaety’s Gardens during the 
past week include a Sooty Mangabey {Ctrcoc^s ful^notni^ 
from West Africa, presented by tbe Rev A Clutterbuck, n 
Young Leopard (FMs pardus) from Eut AfHca, presented by 
Captain J L. Stanistrect, a Greater Vasa PkirskM {.Coraoopsie 
vasa) from Madagascar, presented by Mr C Hunt ; a Com 
Crake {Crtx pralenns), Bntish, presented by Mr Collmgwood 
Ingram ; a Ring bals Snake {Sepedon kaomackotos) from South 
Africa, prewnted by Mr J & Matcham; two Red footed 
Lemurs {Lemur rufipts^ S 9 ) from Madagascar, an Ichneumon 
{Bdeo^a/e, ip. me) from Africa, a Westennan's Eclectua 
{Belectus wes/ermant) from Moluccas, two Black tailed Godwita 
(Ltmosa aetgeeipka/a), European} ten Salt water Tempma 
{Malaeocltmmys ferrapttt) from North America, deposited { four 
Common Squirrels {S£$Hrus vufffarts), European, purchased. 
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OUR ASTRONOMICAL COLUMN 

AaTIONOHXCAL OCCDRRENCIS IN NOVBUBKR — 
November 6. oh Conjunction of Saturn with the moon, 
hi" /N 

11 Saturn Outer minor axu of outer ring = 

16* IX 

12. xih iim to xxh 29m Occultation of ic 

Plicium (mag 5) fay the moon 
la aoh Jupiter in conjunction with the lun 
14-16. Expected bnlllimt return of the Leonid 
meteoric shower 

15 Venni. Illuminated portion of due » 0*966. 

15 Mara. Illuminated portion of disc k o 991 
x6. 4h. Mercury at greatest eastern elongation 

(23* 18') 

xy loh 2im to iih 29m Occultation of A‘ 

Tauri (mag 4 5) by the moon. 

19. 6h. 10m to ^ im Occultation of Neptune 

by the moon. 

19. xoh 32m Minimum of Algol {$ Persei) 

22 yh. aim Minimum of Algol {$ Periei) 

35 i4h iim to i5h aim. Oc^ltation of 55 Leonis 
(mag 6) by the moon 

Holmes* Comet (1899 d) 

BpktmiTit for 12^ Crttnwick Mean Ttmt 


GEOGRAPH YA T THh BRITISHASSOCIA TION 

''PHE Dover meeting was characterised by the unusual 
^ quantity of solid work in physical geography and mainly 
in oceanography, including polar research, whi^ was brought 
before the Section Travel papers were less numerous than 
usual, though certainly of no inferior type, and the use of the 
lantern to illustrate nearly every communication added both to 
the interest and the value of the expontions The ball was ill 
situated and not well adapted for the purpose it was called upon 
to serve, and this unfortunate environment, not any falling on in 
the quality of the papers, accounted for the remarkably small 
audiences, which were the subject of general remark 

The address of the President, Sir Jc^n Murray, contained a 
summary of exuRing knowledge as to the ocean floor, and cun 
eluded with indications as to the direction in which advance 
during the immediate future is to be looked for In this respect 
Sir J<%n Murray gave prominence to the improved prospects for 
Antarctic research, ana emphasised the importance of the forth 
coming expeditions aiming at scicniiBc completeness in their 
work In seconding the vote of thanks fur the address, Sir 
Michael Foster, the President of the Association, spoke of the 
interest which the Royal Soaety ns well as the Ku)al Geo 
graphical Soaety felt in Antarctic exploration, and of the 
determination of both Societies to make the best possible use 
of the funds which might be placed at their disposal fur the 
complete scientific study of the south polar area 
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Comet Giacobini (1899 #).—The followir^ ephemeris is 
given by Herr S K Winther, of Copicnhagen, m Asfr HatA , 
Bd. X50, Na 3598 — 
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New Algol Variabib inCvgnus —The following mmwm 
will occur at convenient timet for observation during Novem 
ber — 

D M.+ 45* 306a{g^, 

« d h m, 

1899 Nov 6 8 sy 

15 13 ay 

*9 5 43 

New Variable Star.— In the Asfromomtcai Journal^ No 
4yo, Mr R T A. Innet, of the Cape Observatory, gives the 
individual results of hit obeervationt leading to the detecuon 
of a new variable lu position is — 

C P D. -S4-6634{S^,.“'S^5^^/;^}(.875) 

The star was flrst suspected of variability Prof J C Kapteyn, 
who furmibed a list of passible variables to the Cape Observ 
atory in December 1896 Mr Innes, from a discussion of the 
Afty-itM observations he records^ finds the peruid to be about 
13 68 days, the variation of magnitude being from 8 y to 9 3. 
The fail to, and rise from, minimum seem to be veiy sh^, but 
notwithstanding this similarity to the Algol type, it is not con 
^dered likely to belong to that class. The colour of the star is 
distinctly red. 


Arctu Pai rrs 


The roost recent reiolts of Arctic exploration were dL^tcnbcd 
by three explorers who had attacked the problem in very dif 
ieient ways Admiral Makarnflf, of the Russian navy, gave an 
account of the trial tnp of the great Kutsun ice breaker 
YermoAf a vessel recently constructed at Armstrong's works on 
the Tyne for service in the Baltic during winter and in the Kara 
Sea in summer The vessel is built of steel, the pUres being; 
very heavy and the ribs and cross-girders of very great strengtn 
arranged to meet the thrust of ice from all sides She is built 
with two hulls, one within the other, is minutely subdivided 
into water tight compartments, and fitted with an elaborate 
system of ta^ and steam pumps which enable the tnm of the 
vessel to be altered very rapialy Thus the vessel may be 
depressed at bow or stern, or canted to port or starboard by 
pumping water from one set of tanks to another The dis¬ 
placement of the vessel fully equipped is 8000 tons, and her 
enmnes have power by acting on three propellers at the stem to 
drive her at the rate of 14 knota A fourth propeller at the 
bow, intended to drive away the broken ice by the currents it 

f enerates, was found useful only in light icc, but of no value in 
rcaking ice of neat thickness. The trial tnp, which Admiral 
Makaroff described with many illustrations from photographs, 
demonstrated the power of the ship to break away through ice 
as much as 14 feet thick, not so much ly smashing the icc as 
by determining the direction of cracks by which the mass w 
split A anematograph picture was obtained of the Yermak 
forang her way through the thickest of the Arctic pack ice 
north of Spiubeigen, Imt Admiral Makaroflf regretted that the 
film could not be developed in time for exhibition at the 
meeting During the trip the ice was nut only broken to make 
way for the ship, rat stuoied minutely The powerful derricks 
with which the vessel is fitted made it possitde to capsire large 
blocks of ice so as to study the pans normally under water, and 
also to hoist on deck masses of many tons weight, to be studied 
as t& temperature by the insertion of thermometers to different 
depths, arc as to chemical composition, melting point, &c 
Aamiral Makaroff is convinced of the perfect suitability of 
strong steel ships for polar research ; and in reply to an inquiry 
as to whether he nuped to reach the North Pole m the 
Yormmh^ idhl that he only wished he might be allowed to try 
There was a long discussion on the paper, in which the value 
of this new method of mastering the icc was generally 


Mr W S Bruce, who had just returned from a vo>age to 
Spitsbergen in the Prince of Monaro's jacht, yV/;/irxrir Ah<e^ 
nve an account of the phjaical and biological conditions of the 
Barents Sea, founded on that cruiw and on a voyage Ust year 
in Mr Andrew Coats’ jschl Bltncaiha Only two of the 
Dii^ny current floats thrown ovtrbusrd by the B/efttOfAra had 
as yet been recovered - •- 

Mr Walter Wellman, in an address on his recent journc) to 
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Wilczekland, dwelt upon the mutivei and methods of Arctic 
exploration, advocatini; the *'dnsh for the [Kilc"as the only 
praciicnl method of attaining the highest laiiiudL in the short 
lime aviilalde during the brief season available for travelling in 
the Par North lie recounted the incidents of his attempt in 
189^-99, which was unsuccessful on accfnint of a serious acadent 
which befel him when camping on an iceflow which was broken 
up by *1 sudden pressure 

An'iamiic Papbrs. 

The records of recent work in the Antarctic were of no less 
Interest, and the display t^f slides from Antarctic photographs 
was unique, none of them having been shown in public before 
A short account of the cruise of Sir (leorge Newnes’ yacht 
Southern Cro^s^ with Mr liorchgrevink and his party on Ixiard, 
from Holiart to Caj^e Adnre, was coininunicalea by Dr 11 R 
Mill, and illuairnte'd by a few pictures of the Antarctic ice anti 
of the landing at Cape Adare The Southern Cross left Holiart 
on December 19, reached 50“ S t>n the 23rd The first ice 
was met with on the 30(h in bi" 56' S , and 159" K , and on 
January i, 1899, she was practically stopped by the pack in 
63* 40^ Every effort was made to ivTocnHi southward and cast 
ward, blit with small result, as on January 31 the pi'isition was 
only 66 46' S and 165'" 28' E She then commence*d to work 
northward and eastward to cscai>e from the pack, which she ditl 
on Pebruary 12 in 65” 45^ S , and then it was found easy to 
cr(»««4 the. i>ack to the southward in longitude lyj" P , the ship 
anchoring oil the l)cach at Cai)e Adare on Fcliruary 17 Tetn 
pe'Stuous weather was expenenced, the wind at the most 
southerly part of the vcange blowing usually from easterly and 
southerly quarters, and the vessel lieing more than imce m 
ilangir of driving ashore Stores were landed, huts erc.'cted, 
and the Southern Cross finally left Mr Rorchgrevmk with nine 
companions and <ie\enly hve dogs <m the ^lore of what he 
bclieied to Ik the Antarctic continent on February a8, 1899 

M H Arvtowski, the oceanogra|>her and meteorologist of the 
Belgita^ gave a brief account of the voyaqe and the wintering of 
the Belgian exjiedition in the Antarctic ice pack south west of 
Cajic Ii<)m lie showed a number of photographs of the newly 
explored land, and concluded by expressing his views as to the 
^rther work required In Antarctic exploration as follows — 

At the present day it is immtsible to consider the land alone , 
the whole Antarctic area exhibits phenomena which remain very 
imperfectly known, such as the great questions of atmospheric 
circulation, climate, circumpolar oceanography and magnetic 
conditions Hence Antarctic explorations must bt conducted in 
three ways — 

(1) A system of fixed stations arranged between the edge of 
the continents and the zone of Ice These stations should be 
supplied with all necessary magnetic and meteorological fnstru 
ments, and continue at work simultaneously for one year at 
least 

(2) During thi. same year two polar ex^ibons should set 
out on opposite sides towards the South Foie This would 
require two vessels strong enough to withstand the pack, and 
equipped for uinicnng 

(3) Final!) a circunqxilar expeihtion, planned to follow the 
edge of the pack right round, and simially equipped for oceano 
graphical and zoological work This expMition would also 
survey the accessible parts of the Antarctic coast 

buch a system of exploration must nccessarUv be the work of 
several nations WcyprcLhl’s idea should w revived and 
followed Antarctic exploration must be conducted system 
alically, and u ought to he international A senes of circumpolar 
stations, where comparable and timnltaneous observations are 
earned on, would make the results of the British and German 
Antarctic expeditions remarkably complete, and \astly enhance 
their value 

A polygon of stations should unite South Amenca and the 
Antarctic landa The path of the cyclonic storms passes to the 
south of Cape Horn, and—at least during pan of the year—to 
the north of Palmer Land The rxilygon should include 
stations on the cast and west coasts of GmlMi Land, and one 
of the South S^land Islands, on South Orkney and on one of 
the Sandwich islands, together with stations at Cape Pillar, 
Cape Virgins, Cape Horn, Suten Island and the Falklanda 
With such a system of observauon it would W possible lo deter 
mine ^Aactly the track of ever) cyclone crowing the polygon of 
stationa This is a matter of very great practical importance 
These cyclones seem tn tTa\el m the general direction of the 
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upper winds from west to cast, and they seem to follow the 
outline of Alexander, Graham and Palmer Lands, but how and 
why this IS so we cannot tell as yet Between South America 
and the Antarctic land there Is a belt of low pressure whldi 
seems to encircle the Antarctic region where there is ap¬ 
parently a permanent anticyclone | but observattons are wanting 
to determine the associated conditions of atmospheric circulation. 

It seems scarcely necewary to insist on the advantages which 
two other mlygons of stations would present, one to the south 
of the Indian Ocean, the other between New Zealand and 
Victoria Land The second polygon would be formed by the 
i«lands of Pnnce Fdword, Crozet, Kerguelen and a station on 
FndLfby l.And The third polygon would include the Balleny, 
Macquarie and Auckland IsUnas. This would J>e a particularly 
interesting polygon on account of its comparative proximity to 
the magnetic pole 

The two vessels designed to winter in the pack should 
approach along the nicndians of 145'^ W and 35” ^ 
prisoned in the pack os the Be/pea was, these vessels would be 
able lo carry on oceanographical and zoolc^cal work, and also 
to collect magnetic and meteorological observations, thus adding 
two stations near the pole to the various polygons. From the 
meteorological point of view it would be extremely interesting 
for these vessels to reach high latitudes, for the region near the 
pole will probably differ (neatly from the nDTlhcm edge of the 
Antarctic lands m everyanng regarding atmospheric pressure, 
wind and storms. 

Vs to the ciTCumpolar expedition, the vessel intended for thu 
purpose should be quite inaepcndent of those which penetrate 
the pack The region is too great to admit of the whole voyage 
being completed in om. sesison—three would probably be necei 
sary It is not easy to indicate the route which should be 
followed, for everything depends on circumstances Still, 11 
may be observed that—in summer at least—easterly winds pre 
dominate near the etige of the south polar pack, and therefore 
It would be ailvantageous to proceed from east to west 

Mr J Y Buchanan, h R.S , treated of the physical and 
chemical work required fur an Antarctic expedition, and pointed 
out that the pnncipal object at the outset of the expedition 
should be to push energetically southwards, and effect a landing 
in the most suitable place in the highest possible southern lati¬ 
tude, and there establish the principal station The locality 
should be chosen where the smp, or one of the ships, would 
find safe winter quarters. As the principal object u to estab¬ 
lish the expedition as advantageously as possible on land, 
no time should be spent unnecessarily at sea For thu 
reason magnetic observations at sea should not be con 
tern plated. They take up an enormous amount of time, and 
besides, if they are to be of any use, the dutnbution of 
iron in the ship has lo be arranged under such lestrlctions 
as to interfere materially with the uiefulneu of the ship m 
other directions. On land, the magnetic observaboni would 
occupy a first place, also jicndulum observations for the de 
termination of the inteiuity of gravity and tidal observations. 
It has been the general cxixnence of Antarctic navigators 
that the heavy pock ice is met wnth at a considerable distance 
from land, and between it and the land there is comparatively 
open water The ice which would cover this water in winter 
would probably loosen earlier than the heavy pack, and the 
ship, if wintering inside, might be able to move much earlier 
than It would m possible for her to pau the peck , and this 
would be an additional advantage of finding winter quarters for 
the ship 

Perhaps the most Important work to be done is to obtain a 
complete meteorological record during the whole of the sojourn 
of the expedition m AntarcUc regions, whether at sea or on 
land At present, any view os to the meteorological conditions 
on the Antarctic land may be held, because we have no facts 
by which to regulate our speculations. The expedition should 
be fully suppli^ with instruments for this purpose, and especially 
with self recording instruments As the station must necewnly 
be on land, and not on ice, geological observations will be made 
as a matter of course 

What distinguishes the Antarctic regions above everything u 
the development of ice as a geological feature, whether it Is met 
with at sea as icebergs, or on land as glaciers, or a continuous 
covenng It is almost certain that any station on land wiU be 
within easy reach of a glacier, and means should be taken to 
establish marks as early as. possible which will enable Its motion 
to be observed before darkness sets m and after the Kin reappears 
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Tbfl Greenland gUaen appear to move about three times as fast 
as the Swiss ones. Do the Antarctic ones move faster still ? In 
Spitsbergen the glacier streams sometimes take very large pro- 
p^ona How does It stand with the Antarctic ones in this 
respect? The*'grain" of the Spitsbergen glaciers does not 
seem to be larger than that of the principal Swiss glaciers 
Tlie Antarctic land Ice mast be dissected with a view to the de 
termination of the slee and the articulation of the grain It is, 
therefore, of the first importance that the chemist and physicist 
should have spent some time both in summer and in winter, 
examining for nimsclf the conditioDS of one of the Swiss glaciers 
This is qmte as necessary for him as having spent a certain time 
m a chemical dk a physuw laboratory 

The papers on Antarctic exploration gave rise to an animated 
discussion Prof RUcker, speaking of the requirements for 
magnetic work, expressed his preference for observations on 
bom a wooden ship cruising round (he Antarctic, to the con 
centration of observations on a few fixed stations , although he 
allowed that excellent results could be obtained from fixed 
stations if they were numerous enough, and nut established upon 
magnetic rocks series of well distributed stations being more 
important ihau a position in high southern latitudes or equip 
meat with apparatus of remarkable delicacy Major Darwin 
observed that such differences of opinion as hod been expressed 
regarding the work to l>e attempted in Antarctic exploration 
arose simply from the want of funds to pn>vide for the complete 
representation of all departments , and he indicated two guiding 
pnnaples. (i) If a special Antarctic ship is to be built it 
shoula spend the whole of the available time in the Antarctic 
regions proper (2) The greatest unknown feature should be 
sel«ted for study, that is, the Antarctic continent For any 
kind of sooth polar expedition it is of the utmost importance to 
select the scientific staff with the greatest possible care 
Mr George Murray said that he had been carefully study 
mg the question m the cost of ships, and had come to the 
conclusion that for two well-equipp^ vessels, each with an 
adequate scientific staff, a sum of 150,000/ would certainly be 
required Dr Koettlitz laid stress on the importance of expert 
supervision in the reparation of all the tinned foods of an 
expedition Sir John Murray, in summing up the discussion, 
said it was plain that fora proper study of the Antarctic regions 
two ships would be reouireo, one specially designed for magnetic 
work and for penetrating the ice, the other equipped for circum 
polar oceanographical observations 

OCKANOt.RAFHICAL PAPERS. 

Dr Gerhard Schott, of the Hamburg Marine Observatory, 
the oceanwrapher of the German deep-sea cxpetlition, gave an 
account of the chief results of the voyage of the Va/t/wta, 
illustrated by many photographs, including some fine pictures 
of tabular and peaked AnUrctic icebergs. I'he exf^ition, 
sent out at the expense of the German (tovernment, was 
practically a circumnavintion of Africa, though in wide curves 
including the Invasion 01 the AnUrctic region to the edge of the 
pack-ice off Enderby I^nd Apart from the explorauon of the 
edge of the southern ice and the rediscovery of Bouvet Island, 
the cruise was of great geographical importance on account of 
the exact oceanographical study of the whole of the tropical 
Indian Ocean for the first time The oceanographical results 
include deep-sea soundings earned out with two different 
machines, one the Sigsbee, of Amencan manufacture, which 
acted remarkably well, even m very stormy weather 

T ie atihsaUon of an electromotor for winding up the wire was 
a new and very successful application much to oc commended, 
specially for ^lar work, when steam pipes are apt to freeze 
The mo^ imporUnt soundings were those mode between Cape¬ 
town and Bouvet Island, thence southward to the edge of the 
ice, and eastwards aloni[ the margin of the pack, and thence north 
to Kerguelen Thu remon had pravlously oeen almost unknown 
Duniv this part of tne tnp great attention was paid to ice 
condidoQS, the ice being distinguished into Dnft ice^ consisting 
of low fragmentary masses, often obviously portions broken off 
gladeri, greenish stratified masses of frozen sea 

water} and Icgba^gM, which in the east near Bouvet Island were 
niiqred, much waterworn, and had obviously come from a distance, 
while in the east, near Enderby Land, they were Ubukr in form, 
quite fresh and unworn their height was usually from loo to 
180 feet The meteorological conditions were also studied 
throughout the cruise with great care. 

Mr H. N Dickscm discuned the observations of temperature 
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of water and air round the British Islands. Ibe mean 
monthly and annual temperatures of the sur£sce waters 
of the sea duriiu the period 18S0-97 are shown for sixty 
five stations dutnbuted round the coasts of England, Scotland 
and Ireland The average for the year at the entrance to the 
English Channel u nearly 54° F , it falls as the Channel narrows 
to 52* between the Start ai^ Cape la Hogue, and remains steady 
to beyond the Straits of Dover, at least os far ns the East 
Goodwin light vessel On the south west coast of Ireland the 
annual mean is about 52”, falling to 51° in St George s Channel, 
and 50* in the Insh Sm A slow Tall from 52” to 50'’ takes 
place on the west coast of Ireland until the N \V corner is 
reached The mean of 49" persists along the north coast of 
Ireland to the North Channel, and along the whole of the west 
coast of Scotland to Stornoway On the east coast temperature 
falls very quicklv, as soon as we get out of range of the blraus 
of Dover, to 50*^ off Suffolk and Norfolk, and then there is a 
gradual fall northwards, to 48^* off the coast of Norihumber 
land, 47}** off Aberdeenshire, and 47° at the Orkneys and 
Shctlands The effect of the tidal streams in mixing the waters 
IB exceeelingly well marked The annual minimum of temper 
alure rarely occurs in March, most frequently in January, es^^e 
I cislly at stations open to the Atlantic The annual maximum 
I occurs almost everywhere in August 

Mean temperatures of the surface water are compared with 
the forty year averages for the air, recently published by Buchan 
A cniiipariBon shows that the mean annual difference has hitherto 
been somewhat over estimated, especially on the western coast, 
in no case is the mean excess of sea over air |*realer than 2*^ F 
The maximum difference occurs everywhere in No\ember and 
December, and is greatest on the south coast of England 
between Portland Bill and the Straits of Dover 

Mr Dickson also contributed a paper on the temperature and 
salinity of thcburfoce water of the North Atlantic during 1896 and 
1897 The completed senes of forty eight monthly charts of sur 
face (empcralure and salinity, the mode of construction of which 
was desenbed in a paper read before the Section last year, was 
exhibited, and along with it maps showing the departures from 
the mean distribution of air pressure and temperature dunng the 
same (H.nod A number of new features m the movements of 
surface waters were disclosed, notably m connection with the 
distribution of polar waters from the western Ailnniic 

Dr II K Mill suggested a system of teiminoingy for the 
forms of sub oceanic relief He said that the fact that the 
furmn of the ocean fioor cannot be seen, but only felt out by 
soundings, makes their study one of peculiar difiiculty Some 
distinguished authonties believe that our present knowledge of 
the deep sea 11 too slif^ht to justify any systematic terminology 
Meanwhile each investigator introduces a set of names of his own, 
for the most part hosed on analogies with land forms visible to the 
eye It is obvious that there are two great classes of forms, 
elevations above and depressions below tne general le\el of the 
ocean floor, but the Question is how many subdivisions of each 
can be rccofrnised as aistlnctive and deserving of genenc names 
The following general scheme of ternilnolo^ is nut forward 
tentatively, premising that no attempt be mode to localise any 
precise type of form unless a considerable number of soundings 
exist to define It — 

Depresnon^Tht nneral term for any hollow of the ocean 
floor BastH —A relatively wide depression, with comixiralively 
gently sloping sides. Caldron relatively wide depression, 
with comuratively steeply sloping sides. Fnrraw-^K relatively 
narrow aepreuion with comparatively gently sloping sides. 
Trough —A relatively narrow depression mth comparatively 
steeply sloping sides. Wall —Any submanne slope com^xirable 
in steepness to a precipice on land An> very gentle 

submoriDe slope or nearly level surface EUoahon^AxiN 
inequality above the general level of the ocean floor Rise —A 
relatively narrow elevation Bank—K relatively wide elevation 
Skoal —An elevation coming within fi\e fathoms of the surface, 
so os to be a danger to shipping Shelf nearly horizontal 
bonk attached to the land and boederra seaward by a much 
more abrupt downward slope 

Mr C W Andrews, in a paper on the relation of Chnstmos 
Island to the neighbouring loads, referred to the peculiarities 
of the geology and biology of the island, and traced the 
renmblances which seemed to associate it with the Cocos 
Keeling group on one side and Java on the other The 
occurrence of earthworms m Christmas Island was an anomaly 
in the biology of oceanic islands, and difficult to explain 
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Sir John Mamy and Mr Robert Irvine diicusse<l the dU 
tnbation of albuminoid matter and fialtne ammonia in Ma 
water, and Sir John Murray with Mr F P Putlar exhibited 
and descnbed the aoundlng machine they employed in their 
bathymetrical lurvey of the freih water lakci of Scotland, and 
f;ave an account of the configuration of the beds of the lakes of 
the Loch Kttnne group The aathors expressed their inten¬ 
tion of extending the work to the other lakes in Scotland, 
although they felt that it was father for the nation than for 
indmauaU to carry out work of the kind 


Other Papers 

Colonel Sir John Farquharson, late Director General of the 
Ordnance Survey, nve an account of the progress of the work of 
that department during the lost twelve years, and exhibited a 
number of illustrative diagrams and specimen maps. He said that 
dunng the twelve yean (1887-99) there have been probably more 
changes made in the character of the work done by the Survtw 
than in any other equal period of its history , and, as regards 
the areas covered by its operations, they have been largely in 
excen of the areas coverra during any previous equal period 
This IS, of course, due to the met u\ai revisions have now 
largely taken the place of onginal surveys. The most important 
advances made were — 

The progress (to completion in 1890) of the original cadastral 
survey of England and Wales, including the 6 inch surveys 
of nncultivatcd districts. The progress made on re surveys 
for the huger scales of various counties of England and Scot 
land which had been onginally surveyed for the fi inch scale 
only, and the progress made on the revision of the original 
cadastral surve^ of EngUnd and Scotland, whether on the 
2J inch or 6 inch scale progress made on the re survey 

of Ireland for the fiHiv or 25 inch scale The progress made 
on the completion of the onginal new senes engraved 1 inch 
maps of Great Britain and Ireland, both in outRne and with 
hills. The progress mode on the revision of the new senes 
of 1 inch engraved outline maps of Great Britain and Ireland, 
and the commencement of the issue for Scotland and the North 
of England (and for Ireland ultimately) of the same revised 
1 inch map with hills in brown by double printing The 
DTogress made with coloured i Inch maps of the South of 
Logland The progreu made with maps on scales smaller than 
1 inch to a mile 

A short account was given of the nature, causes, and results 
of the changes made since 1887 in the system of carrying out 
the survey, some of which were due to the reports of com 
mitteco, or suggestions from the general public, while others 
have been ncceisitated by the changes which have taken place in 
the character of the work done by the Department 

The Ordnance Survey Department, in iwy, pubbihed town 
maps at the cost of the State, on the scales of 10 feet (TiT)Rnd 
5 feet (to a mile It does so no longer The reason for 
this change was stated The sales of the Ordnance Survey 
maps were in 1887 in the hands of the Stationery Office, 
they are now in the hands of the Ordnance Survey Department 
itself The reasons fur and results of this change were suted 

Some remarks were also made as to the organisation and 
superintendence of the dci>artment and of its work, as to the 
use made of the Ordnance Survey maps by other departments of 
the State and by the public generally, and u to the important 
work which still remains to be done by the Ordnance Survey 

Mr Vaughan ComUh described the sand-dunes bordering the 
delta of the Nile dcalmg with the ripples, sand-dunes, and dune 
tracts in tarn, 

—The author had previously measured twelve wind 
formed npples in the blown sea wuid on the Dorset coast The 
avenge ntio of length to height was L/H 3:184. 
height was 106 inch, and the greatest 34 inch These measure 
ments were, for the most part, of one or two individaal npples. 
Mr. E A. Floyer meaiurra six of the largest kind of npples on 
the El Arish route, and obtained L/H ^177 with 11 from 6 to 
10*6 inches. The author measured thirty seven ccHse(uitv$ 
npples to leeward •T'a sand dune near Itmailio. The npples 
hM an average height of i 41 inches, and the average L/H was 
16 ^7 The appeannee of these was intermediate between that 
of npples where accumulation is rapid (which never grow large), 
and the large and nearly symmetncal npples (? analogous to 
saitrugi), as much as 11 foet in wave len^b, iIm formation of 
which is apparently accompanied by a considerable lowenng of 
the general level 
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Dunet -—A tract of a fow hundred acres of small, but true, 
dunes (not ripples) on a mndy foreland, exposed during the foil 
of the Nile, afforded an opportunity for slmiUr measurements. 

Higher and lower dunes succeetM one another, and, viewed 
transversely, the ndges were strongly undulating Nevertheless, 
a line havmg been nurked out In the u|MUKl-down wind 
direction, the m} 4 ragt L/H for twenty four consecutive dunes 
was found to be 18*04, average height ao locheo. Another set 
of measurements taken near the same bne on the succeeding 
day gave L/H = 17 89 for twenty three consecutive dunes. 
Apparently the ndges are formed of the nearly uniform (L/H 
= 18) shape, and lateral inequalities are Bubsequentiy developed 
in the manner explained in the G§ographtcai Joumait]XLnt 1098, 
PP 637~9> tneK do not affect the averag$ IJH The author 
nopei to make similar measurements of trams of larger dunes. 

The straight, slipping lee clifif of dunes is caused 1^ the under 
cutting of the eddy In the dunes near Ismallu a progresalve 
development of the profile form was observed At first both 
windward and lee slopra are very gentle, and the highest point 
is near the middle. The summit apparently moves to leeward, 
and the lee slope becomes steeper , a slipping cliff is formed on 
the upper part of the lee slope Thu pushes oack towards the 
summit, and the windward slope grows itemr Finally, wind¬ 
ward and average leeward slope become of nearly equal ste<^ 
ness, and the top of the cliff coincides with the summit of the 
dune 

Dhh 4 Tracis —The condition for formation of a dune tract 
in a mndy district is that the rate of travel of the sand should be 
locally diminished without a corresponding diminution in the 
supply of sand. The persistence of such a condition may cause 
a stationary dune mamf without fixation. 

In the sandy dUlnct vinted by the author the formation of a 
dune tract or dune nusslf appears to be chiefly determined by 
(he presence of ground moisture, which gives coherence to Jthe 
sand TI1US the boundaries of these mwfs frequently Rppear 
inexplicable when an explanation is sought in the wind. Within 
the TOunds of the massif, however, the modelling of the surfoce 
» explicable by the action of the winds. In the neighbourhood 
of Helwan, wind erosion of limestone and other rocks is very 
active over areas where there are no dunes An examination (H 
the wind formed detntui showed a quantity of sand sued par¬ 
ticles sufficient for the formation of dunes , and the explaxtaibon 
of their non fonnallon seems to be that the sand lixed particles 
are too small a proportion of the whole According to this line 
of reasoning, dunes will only be formed where dost formatioa 
proceeds slowly, for if dust be produced rapidly the proportion 
of sand sued poiticles remains low 

Travel papm, for the most part aocomjMled by graphic 
illustrations, were contributed by Mrs. W K Rickmers on the 
rarely visited rqgion of Eastern Bokhara, by Mr W R 
Rickmers on the Karch Chat mounUini In Transcaucasia, by 
Dr H O Forbes on the island of Sokotra, by Mr O II 
Howarth on the province of Oaxaca in Mexico, by Dr A. 
C Haddon on some geographical results of the recent 
Cambridge anthropological expedition to the Malay Archi 
pelagD aM New Guinea, and by Captain Wellby on a remark¬ 
able Journey through the western borderlands of AbysslnUu 
Mr E. Heawood contributed a paper on the date of the 
discovery of Australia, in which he brought forward endence for 
discrediting the rumours of the discovering of Australia in the 
fifteenth century or the early p^ of the sixteenth 

The e^htb report of the Committee on the CbmatoloOT of 
Trof^col Africa was presented, giving records from forty 
stations. 


MECHANICS A T THE BRITISH ASSOCIA TION 

l^EETING under the presidency of Sir William White, 
Chief Constructor of the Navy, natumlly the papers 


**-^'*- Chief Constructor of the Navv, natumlly the papers 
which came before the Section dealt mainly with manne 
en^eeiing, canal and harbour works, and allied subjecta. 

Owing to tbe energy of the President a very complete 
programme was securra, and the papers read and dlsconed 
were certainly considerably above the average The attendance 
at the tecbonal meellngi was also much better than usual 

On the opening dav, after the presidential address, a paper by 
Mesars. Goode and Matthews on the Admiralty harbour works 
at Dover was submitted to (he Section. It was taken early In 
tbe programme in order that the engineers present at the 
meeting who naturally wished to carefully inspect tbe 
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miflri|Aeoit worki now In tuogreu at Dover, which will 
mSr that port one of the fineet in the kingdom, ahould 
bw befbrdmnd an account of what It m intended to do from 
tliAf eudneen raponaible for the deal^ In the dlicuarion 
^mcoltiei which have been brouMt about hf the more 
ladd advance of the Commtfclal Harlnar Pier, aa compared 
W|Dl the extennon of the Admiralty Pier, were mocn in 
evldenoe t but thU, after all, U only a queitlon of a more or 
lea ephemeral chai^er, and it u a pity that the diacuition did 
not turn more upon the menti of the particular plan which hai 
been adopted in the conatructioa of thii great narbour It ia 
noteworthy that the geneial acheme of the prevent plan differa 
bnt httle from prevHMU propoaali. only that additional deep¬ 
water apace hai been obtained 

If the aannine expectations of the people of Dover are in 
any way fulfilled, Dover on the completion of these works will 
prove a formidable nval to SoulbamjMk>n; before, however, 
any such nvalry can become tenoua, Dover must be provided 
with a railway service on an entirely (hflferent scale from that now 
supplying the wants of the town. The service is Inadenuate, it 
is frequently unpunctual, and contrasts most unfavourably with 
the splendid service which the South Western Company have 
orBUUsed between Southampton and London 

The other pmr taken on the opening day was one descriptive 
of a process for rendering wooa non flammable Specimens 
of wo<xl treated bv this proceu were exhibited, and a practical 
demonstration of its non flammabiUty was given at the meet 
ing The President mentioned in the disunion that the 
Admiralty have not been satisfied with other people's expert 
ments; tney have themselves experimented on wood treated in 
this w», and have satisfied themselves that the process is a 
siiccesaiul and valuable one It is, however, not only in ships 
of war, but also in passenger steamers and in the gigantic 
modem hotels that the use of non-flammable wood will have 
Its appbeation, in spite of the extra cost of the finisht^d wood 
when treated by thu process. 

On Friday a paper prepared by Sir Charles Hartley, descrip 
live of the engineering works of the Sues Canal, was read by Sir 
John Wolfe Barry in the absence of the author This paper 
was one of the greatest interest, giving a complete history of the 
engineering features of the canal, of the enormous growth 
of the tramc through the canal, ^nd of the gradual steps which 
have been taken to provide for that increased traffic, both by 
widening and deepening the onginal cutting How great a 
change has been brought about in the time of transit by the use 
of the electric light for enabling night passages to be made can 
only be realised by a study of the ngures given by the author as 
to ibe present time of transit compared with what it was ten 
years aga 

The second paper on Friday was the one that proved, 
perhaps, the most attractive of all on the programme of the 
Section. It was a short paper by Mr Parsons, with details of 
the fast cross Channel and Atlantic liners which he proposes 
should be driven by his steam turbines. Models of the pro^aed 
vessels were shown, and a working model of a set of steam 
turbines to show how simple it was to run astern 

Considenng how frequently the wildest statements are made 
as to the possible speed or mail steamers and smaller fast 
passenger boats, it is noteworthy that Mr Parsons proposes 
^Ite moderate speeds in his liners and cross Channel steamers. 
Thu paper was made more interesting from the figures which 
the rodent had given, in hu address to the SccUon, on the 
question of the relaUon ^ power to speed and displacement 

The President had shown cunclosively how impossible it was 
to apply results deduced from small vessels to large vessels, and 
hu calculations as to the enormous power requir^ to drive one 
of the large vessels at high speeds show tnat we have little 
hope of obtaining such speeds with present conditions. 

Mr Parsons in hit paper fixed the speed of hu cross Channel 
boat at thirty knots, and although the boat u only to have a 
1000 tons displacement, it will require 18,000 horse power to 
maiDtain that speed He did indeed hint at an express- 
channel steamer which should attain a speed of forty knots, 
but only at the expenditure of ^,oao Imrse power figures 
which are likely to damp the enthusiasm of any ship owner or 
ship-baildcr Hu Atlantic hner was to have a displacement of 
18,000 tons and a speed of twenty six knots, with an indicated 
horK-power of ^ooa 

The paper which followed Mr Parsons' was on extremely m 
tersitlng and valuable one by Mr Mark Robinson, on the 
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Niclausae water tube lioiler It came as a natural corollary 
to Mr Parsons’ paper, because Mr Parsons had stated in his 
communication that hu proposed steamers would be fitted with 
the water tube type of boilers. The interest wbl^ has been 
aroused, and the cortmversy which has arisen over the in 
troduction of water tulie boilers into the Royal Navy also made 
thu paper one of considerable imporUnce The author only 
desenbra fully the particular type of boiler with which he was 
most fiimilur, namely, the NicUusse, but the general cunclu 
lions and the general results apply equally to all boilers of this 
type 

Mr Robinson pointed out in his paper that the NicUusse 
boiler as now mane in this country, or rather as it will Ik. con¬ 
structed in this country when the plans now being made are 
completed, Is very different from the Niclausse boiler which was 
fitted into one of the ships of the navy some years ago 

For reasons which are quite satisnctory the Admiralty have 
not yet been able to satisfiactonly test these NicUusse lx)ilers , 
and now in view of the great changes in the mechanical details 
of this type of water tube boiler, Interest m the results of 
their tests will be more or less discounted 

There is no doubt that thu boiler will be one of the nuist 
satisfactory m its mechanical details of all the water tube type, 
and will have a great future, both for sea going purposes and on 
Und ms well 

One set of figures given by the author to show the atlvantogc 
of the extremely short time required for removing and replacing 
a tube or tubes is worth quoting In one instance the boilers 
were blown down, three tubes removed and replaced by others, 
and pressure got up again in thirty five minutes from llie time 
the operation started 

The concluding paper on Fnday was one by Captain IJoyd, 
descnbing a mcth(xl which has bMn developed at Elswick for 
discharging torpedoes below water from the broadside of a ship 
when steaming at a high speed The problem, a most difficult 
one in all its mechanical details, has been successfully sur¬ 
mounted, and a considerable numl^r of these submerged tubes 
have been already fitted, and a lane number are in the process 
of fitting at the present time The paper was, of course, a 
highly technical one, but the admirable diagrams which had 
Ixwn prepared rendered It easy to follow the working of the 
mechanism from the firing of the cordite charge to the exit of 
the torpedo from the tube 

Saturday was fixed by the authorities as the day upon which 
the French Association would pay their official visit to the 
British Assocution, and the paper which was read before the 
Section, reinforced by a considerable nun her of French 
engineers, was one by a dutinguished French engineer, M 
Alby, descnbing the construction and erection of the Alexander 
Ill bridge over the Seme in Pans. *^18 bridge forms part of 
the Great Exhibition of 1900, and is situated on the Ime of the 
Great Avenue which will connect the Champa Elysec uith 
the Esplanade dcs Invalided .ri!.ithetical conudcratkms, there¬ 
fore, have played a must important part m the design which 
has been adopted A low arch fonn of bridge was the only 
acceptable one, and the great honzontal thrust produced by 
such a type of arch has given the engineer a very anxious task 
in the design of his abutmentn A full description of the bndge 
was given, and of the costly but necessary temporary structure 
or travelling bndge, as the author termed it, by means of which 
the erection of the bndge proper has been earned out Dunng 
next year engineers wiU have an opportunity, when visiting the 
Exhiution, of admiring the beauty and harmony of the design, 
and the slull with which the great difficulties met with ha\e 
been overcome 

Monday, as usual the electnc day, was not m this instance 
productive of anythmg very striking Perhaps the most interest 
Ing communication was one by Mr Cowper Coles on some 
recent troplications of electro metallurgy to mechanical engineer 
* mg The author described a very beautiful process for the 
electrolytic manufacture of projectors for search lights for naval 
And military operationa A projector made by this process 
wai exhitdted to the meeting, and figures were mven to show 
that the fine coating of palladium used protects the silver faced 
projector from any injury owing to the intense heat of the arc- 
light, the pure silver face being found to tarnish very rapidly in 
consequence of the intensity of the heat 

Some brief notes by Mr A. Siemens on electrical machinery 
on board ship were interesting because they gave the President 
the opportunity of refuting the common notion that we are 
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behindhtnd in the Application of electricity to ammunition 
houtB and other purpoHes in uur navy The President pointed 
oat that in matters of this kind the opinions and the wishes of 
those who have to work the appliances must be taken into 
account 

The concluding day was devoted to several papers of extreme 
interest The business was begun with the consideration of a 
paper by Mr Thomycroft on recent experiences with steam on 
common roads. After dealing with the Impediment to progress 
due (o the Locomotives on Highways Act of 1896, and making 
suggestions os to the steps which should be taken to remove 
these obstacles in future lepslatkm, the author gave an ex 
trctnely valuable risumi of his own work in this field of 
mechanical science He described the different types he has 
built since 1896, and the chief changes in the mechanical 
details whkh experience has convinced him to be necessary 
He has built vehicles both for heavy goods traffic and for 
passenger traffic, and has adopted a meth^ of choinlesi trans 
mission in hii most recent type The author in conclusion 
pointed out that, after all, in motor work a good deal depended 
upon the care and intelligence of the dnver employed 

A paper by Mr Edward Cose, who, we ref^t to say, died 
only a lew days after the paper hod been read, descriptive of 
the Dymchuich sea wall ann the reclamAtlon of the Komney 
marshes, was next taken These reclamation works ore of great 
antiquity , in modem times the erection of high groynes for the 
protection of the wall brought about thal which they were ex 
p^ed to prevent, namely, the undermining of the wall Mr 
Case decioed, when he took over control in 1890, to ademt on 
entirely different system, and since 1894 a number of low 
gro3mes have been run out, the result of which bos been to 
raise the level of the fore shore os much os 8 feet at the east end 
of the wall These groynes have been constructed in such a 
vray that they can be gradually raised as the level of the beach 
gets higher, at a very tnvial expense and \vith very little 
difficulty 

The Section meeting was, as has been stated before, an 
extremely successful one the quality of the papers being high, 
the diacuisionsgood, and the attendance throughout thoroughly 
satisfactory There can he no doubt that a great deal of this 
was due to the energy and the interest taken by the President 
in the work of the proceedings. It is too often forgotten by 
Presidents of Sections that the success of any particulv Section 
u almost entirely in the hands of its President 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OXFoaiOiX-The 304th meeting of the Junior Scientific Club 
was held In the University Museum on Fnday, October 30 
Mr Hartley (Balliol) read on Interesting p^r on the history of 
the discovery of the law of isomorphism —Owiim to the length 
of important private busineu Mr Gibson (Ch Ch ) was unable 
to read his ^per on the retention of fo^ by plant soils, as 
announced —The following are the officers for the ensuing 
term — J T Mance (Balliol), pres H E Supleton (St 
John's), chem sec C H Bar^r (non coll ), biol sec. F W 
A Fleischmann (Magd ), treasurer F W Charlton (Merton), 
editor 

The examiners have notified to the Vice Chancellor that they 
recommend fur election to the Burdett Coutts scholarship, 
which IB of the annual value of about 115/ and tenable fur two 
jmn, Mr J B Senvenor, Commoner of Hertford College 
They also recommend that Rev E C Spicer, Commoner of 
New College, be appointed an extra scholar, to retain h» 
acbolanhip for one year 

CaMBRIDOs.— Sl John's College has once more shown its 
appreciation of scientific merit by electing to fellowships Mr J 
J Lister, Unlvemly Demonstrator of Compantive Anatonw, and 
Mr A. C Seward, University Lecturer in Botonv Mr Luter, 
who bos done important work on the Foramtmfera and other 
groups, IS a nephew of the President of the Rc^ SooeW, uid 
■on M Mr Artiinr Lister, who was last year elected a Fellow 
of the Society Mr Soprard is a Fellow of the Royal and 
Geological Sodeties, fhd has attained a high poBCion as an 
authOTty on foasU jdanta. The first volume of his treatise on 
thu subject was reviewed in Naimrh (December 15, 1898) 
He has held the Harknen Studentship % Palaeontoi^, and 

MU. 1566, VOL. bl] 


gained the Sedgwick Geological Fnse in 1893. Both gentMiptt 
are Mastem of Arts of the Collm of some years' stsMln^lH 
have been elected out of the ordinary coom 
Mr J L Tnckctt, Fellow of Trinity College, hu 
appoinira an addibonal Demonstrator of Physiology by v 
M Foster. 

Profi Q Snni Woodhead has been elected to a Fellowdilpjil^ 
Trinity Hall 


The details of the reorganisation of the Eduoatum DepaiV 
ment and the transference of its duties tp the new Boards 
Education are under consideration by a departmental com* 
mittee , and the committee of the City and Guilds of London 
Institute have signified their willinguess to give any halp which 
may be needed to secure the proper recognition of technologtcaJ: 
teaching in the arranftements about to be made Reference 
to this matter is made m the report of the examinations depart** 
ment of the Institute issued a few days ago* It ia remarked 
that, having regard to the Institute's close connection with 
technical teaching in all parts of the country, no organisation ol 
education can meet existing requirements which does not take 
into oonuderation the educabonal work now under the irnmo* 
diatc direction of the Institute. The report iurther states that 
the committee fully recognise how desirable it is to avoid, as 
for as possible, any overlapping in the organisation of the classes 
and examinations directed rei^^cctively by the Science and Art 
Department and by the Institute, and they ore of opinion 
that, with the new to the due encour^ement of proctra in 
stniction in the technology of the different trades in which 
artisans ore employed, the teaching of technolo^ should be 
placed on the same basis, with respect to State aid, as that of 
science or art 

Mr. a E Rriscob, the principal of the West Ham 
Municipal Inititu a, sends a few particulars of the loss caused by 
the disastrous fire which occurred a few days ago The whole 
of the upper floor of the building, including the chemical, art 
and women's departmenla, the engineering and phyncid lecture 
theatres, the drawing office and the engineering laboratories 
have bm completely gutted The chemical and art deport* 
ments are the greatest sufferers, but there is not much to choose 
between them and what has happened to the others The elec¬ 
trical and physical laboratones were flooded by the water, and 
a great many expensive mstrumenu have been damaged by 
water , but the galvanometers and some of the other expensive 
things were on Selves covered by dust covers, so that they have 
escaped damage The expensive machinery in the eagme and 
dynamo laboratories and in the engineer's workshop nos not 
suffered by fire, but, of course, tons of water have fallen upon it, 
and a very great amount of damage has been done Tlie instl- 
lute was covered by insurance to the extent of 47,000/, and iris 
believed the total damage will not reach this amount Of coarR, 
nothing can compensate for the large amount of work that hot 
been done by the staff in the equipment of the institute, and will 
now have to be done all over again. Though the borough is not 
a rich one, it is satisfectory to know that the institute be re¬ 
built and probably enlarged, os the cloues were alrr^y too 
great for the accommodation The fire commenced m the 
advanced chemical luboimlory, but the or^n is absolutely un¬ 
known The building had not been used for thirty bx hoori 
pnor to the outbreak 


SCIENTIFIC SERIALS. 

Symonls Monthly Mtioorokg^cai MoiauHi, October — 
Meteorological extremes. II Temperature. Mr Symons has 
collected a large amdunt of useful information upon this subject 
from alt trustworthy aources. l^or yearly mean temperatures 
preference 11 naturally given to Ur Buchan's isothermic charts 
published m the CkilUnggr volume, *' The Ciieulation of the 
Atmosphere." The highest yearly isotherms ore 85*, and these 
occur only in three tocmuies, the hugest covering a portion of 
Central Africa, bounded on the north tw JaUtude i8* N Two 
smaller areas exist, one in Cenind India and the other in the 
northern portion of South Austialio, respectively in kutode 
15* N and 15* S The absolute range ol the mde temper 
ature in the northern hemisphere, and probably in the world, is 
317**8, depending on the absolute maximum of 127*4 
Algeria, July ly, 1879, and the absolute nunimum of -^*'4 at 
Vercholandc, Siberia, January. 15, 1885 The hottest r^on u 
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on the eouth weitem cout of Periiat where the thermometer 
hai been known not to &dl lower thw lOo'". night or day» for 
nrty consecutive dnyi during July and Auguati and often to 
reach laS” in the afternoon. ^.Mnong the hignest shade temper 
atures we may mention one at night during the Italian occupa 
tion of Mamowabi when the thermometer u said to have 
recorded iia*. Tempeiatures above I30* are occasionally met 
with in India i I2t* 5 was recorded at Dera Iihmail-Khan (lat 
N ) in iSSSf and i36*’x> at Bhag (lat 29” N ) in 1859 At 
Wilcannia on the Darhng River, New Srath Wales, shade 
temperatures varying from 107° to 129*’ were recorded on each 
day from January 1 to 24 in 1896 Among the low temper 
atures (in additioa to the eitremes mentioned above) we may 
quote -63^1 at Poplar River, North America, in lanuory 
1885 During the intense frost in Scotland on December 4, 
1879, - id** was lejwted from Kelso and -23^ from Black 
adder, m Berwickshire The extremes in or near Ixtndon for 
104 years were 97* i in July 18S1, and 4*" in December 1796 
and January 1841 

Thb Journal of tho Rojfol Microscopical Socittp for October 
contains a short paper (with plate) by Mr James Yate Johnson 
on some sponges belonging to the Cbonids obtained at Madeira, 
in which uree new genera are established, named Acca^ NistUa 
and ScamHlla. In the section on microscopy is a description 
of an old compass microscope taken from a (Aroian work on 
the microscope by Martin Frobenhu Ledermuller (1763), called 
Kusswurm’s ** Univerml MKroscope,*’ which appears to have 
been a combination of compass and tube micit»cope in an 
unusual number of forms, alio a deKnption of Adams' Com 
pendious Pocket Microscope" (i77i)i which more nearly 
conforms to the microscopes of the present dav than any of 
those which preceded it in the section on technique several 
new pigments are described, also two new methods for orienting 
small mijects 

BolUttino della SocietH Sismohgeca Italiana^ vol v , Nos. 
2, 3, 1899*1900. ^Vertical component microseUmograph, de 
scriptlon and results, by G Vicentini and (i I*acher A 
reprint of a paper already noticed in Nature —Supplementary 
constderaUona with regard to the Umbria Marches earthquake 
Ilf December 18, 1897, by A. Issel —The earthquake m the 
Parma Reggio district of tne Appennines dunng the night of 
March 4*5, 1898, by C Agamennone The shock was felt 
over an acre of about 70,000 sq km , and was also recorded by 
horizontal pendulums at Strassnurg and Shide , the velocity of 
the earth waves will be considered in another paper —Tlie 
Hereford earthquake of December 17, 1896, by C Davison 
A summary (in English) of the writer's report on thu earth 
quake —Notices of the earthquakes recorded in Italy, February 
to April 23, 1898, the most important being those of Asia 

fin<n' on F^uary 5, Clvidade (Udine) on l*ebiuary 20 and 
Apnl 12, Reggio and Parma on March 4, Ferrara on March 9, 
and distant earthquakes on February 18 and April i $ and 23 


SOCIETIES AND ACADEMIES 

Physical Society, October 27—Prof W E Ayrton, 
F R S , Vice President, in the choir —Dr S W Richardson 
read a paper on the magnetic properties of the alloys of iron 
and alumimum Observations were made upon four alloys con 
taming respectively 3 64, 5 44, 9 89 and 18 47 per cent of 
aluminium The ^loj^ were us«l m the form of anchor rings, 
and were wound with primary and secondary coils separated^ 
asbestu »per The temperatures used ranged from - 83® C 
to 900“ C The low temperatures were produced by the rapid 
cvapoimtion of ether surrounded either ay ice and salt or by 
carbon dioude snow The high temperatures were obtained 
either electrically or by gas muffles. In both cases the actual 
temperatures were deduced from the resistance of the secondary, 
which was made of platinum wire and wound next the metaL 
The author employed MaxwtU's null method of measuring 
mutual induction, Incrcaring the sensitiveness by the intro 
dnction of a secohmmeter niaklng about three revolutions per 
second In order to test the accuracy of the method some of 
the experiments were repeated with a ballistic galvanometer m 
the oramary way, and the agreement obtain^ between the 
results in the two cases was well within the limits of experi 
mental error The chief concluoioiu to be dnwn from the 
experiments may be summed up as follows (1) The alloys 
behave magnetically as though they consisted of two distinct 
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media superponeil (2) Ihe general roundnes-i of the curves 
anti iheir lock of abrupineu near the cntical point seems to 
indicate that the alloys arc heterogeneous in structure (3) The 
permeability decreases with rue of temperature near the cntical 
point until a minimum value ir reached, when further rue of 
temperature produces very slight diminution, if any, in the 
permeability (4) The expenments suggest that the maximum 
value of the permeability for an alloy containing 10 per cent of 
aluminium u reached at about -90 C. (3^ An alloy contain 
inc 18 47 per cent of aluminium has a cntical point at alxiut 
25' C • and gives no indication of temperature hystcresu This 
alloy probably has a maximum permeability much below - 90° C 
The author hu found that at high teinperaiurcs there is a second 
maximum on the induction curve 1 nis maximum becomes less 
and less noticeable as the field is increased —The Secretary read 
a note from Prof Barrett on the electnc and magnetic properties 
of aluminium and other steels. Fhe first part of the note dealt 
with the electrical conductivity of various alloys, and discussed 
the effect of compoaitlon and annealing upon the value of the 
conductivity The second part of the note referred to magnetic 
effects The most remarkable effect produced by aluminium on 
iron u the reduction of the hysteresis loss The perme 
abihty of nickel sieeU is shown to lie very much influenced 
by annealing It is found that the addition of a small 
quantity of tungsten to iron hardly affects the maximum 
induction, yet increases the retentivity and coercive force The 
expenments show that the best steel for making permanent 
magnets is one contaimng 7) per cent of tungsten The 
magnetometnc method was employed throughout Prof S P 
Thompson drew attention to the wide range of temperature over 
which the author had conducted hu experiments, and also to 
the small number of alloys used He said a very much liner 
connection between the properties could be obtained from the 
examination of more alloys, and expressed hu interest in the 
existence of the second maximum on the induction curve I k 
would like to know how the percentage composition of the 
alloys had been determined Turning to Prof Barrett’s note, 
Prof Thompson referred to the difference in the breadths of 
the hysterem curves for aluminium and chromium alloys. Mr, 
Appleyard asked for information the permanence of the 
curves. Dr Richardson, m replying, said the compositions were 
determined by analyses made after the experiments had been 
performed It was proposed to carry on the research upon a 
senes of aluminium alloys which he had obtained The Chair 
man expressed his special interest in the agreement which the 
author nod obtained ictween the ballulic methml and the null 
method of Maxwell increased in sensitiveness by the secohm 
meter —Mr Addenbrooke exhibited a model illustrating a 
number of the actions in the flow of an electnc current llie 
model consuted of a spiral of steel wire in the form of a closed 
circuit Inside the spiral was placed a wire which was sup 
posed to be carrying the current, and which directed the motion 
of the spiral A total lonal movement given to one port of the 
spiral was transmitted by the wire, and produced a rotational 
movement at another part of the spiral The resiliency of the 
spring represents capacity and the torque electromotive force 
Self induction can be represented b> weighting the spring Trof 
Everett expressed hu interest m the way that the correspondence 
between the propagation and rotation agreed with that between 
the direction of a current and the direction of the magnetic 
force Prof S P Thompson agreed that many analogies 
could lie worked out by the modal, but gave one or two 
examples to show that erroneous conclusions might be 
drawn by pushing the analogy too far —Mr W Watson re¬ 
peated some expenments a ith the Wehnelt intecrupter devised 
by Prof, Lecher The expenments showed In a. clear and 
stnklng manner the fact tnat subsequent sparks tend to pais 
through the portion of air heated by the first one In the first 
experiments mouon of the heated air was caused by difiercnces 
in density, and in the later expenments by allowing the sparks 
to takelplace m a strong electromagneuc field The con 
tinuous rotation of the spark in a given field proved the uni- 
dlroctlonal nature of the discharge. In repiv to Mr Blakesley, 
Mr. Watson said he used the word "lODued" in hu explan¬ 
ations to exfvess simply the foct that the air had been rendered 
a conductor by the passage of the spark The Chairman 
referred to one of the first expCTiments performed. In this 
expenment the electrodes consisted of two copper wires in a 
vsrtlcal plane, slightly inclined to one another and nearest 
together at their lowest points. On switching on the current 
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the Rpark parsed hHwLcn the lowest p:»ntR » hut as the ionised 
air ascenileil ho did the mnit comluctinj; path, and consequently 
the npirk worketl its way to the top of the electrodeii Here 
the heated air passed away and the spirk returned to the lowest 
point in rise attain The Chairman thought that these effects 
might be due to the magnetic forces pr^uced by the circuit 
Itself That similar effects In the arc light were due to this 
cause had been proved many years ago Mr Watson repeated 
some of the experiments under new conditions, and proved that 
the explanation of the phenomena was not to be found in the 
tendency of the circuit to enlarge itself owing to magnetic 
forces. Mr Boys pointed uul that the relation of the heating 
effect to the current, which was amall in the arc light, was very 
large m the case of the spark discharges used, and therefore 
the mo\enient of the spark in the latter case was practically 
determined by the heating effect in consequence of the relatively 
small importance of the electromagnetic effect Prof S P 
Thompson remarked that similar effects could be produced by 
an alternating current working an ordinary induction coil 
—The Society then adjournea until November 10, when the 
iflieeling will be held in the Central Technical Institute 

Paris 

Academy of Sciences, October 23 van Tieghemjin 
the chair ^On the simultaneous occurrence of phenomena of 
oxidation and hydration at the expense of organic substances 
under the mffurnce of free oxygen and light, by M Berthelot 
Experiments were carried out on the slow oxidation of ether in 
presence of water and air, or of hydrogen peroxide Practically 
DO oxidation of moist ether takes place in (he dark, either with 
air or hydrogen peroxide After five months' exposure to light 
in a sealed tube, the air remaining over the ether contained 
no trace of free oxygen, but some aldehyde, acetic acid, and 
alcohol were found in the ether A liltle methane is formed at 
the same time Two chemical reactions are thus shown to go 
on together, a h^ration and an oxidation The author con 
aiders that similar reactions go on in nature, such sub 
stances as the sugars and carbohydrates, glycerides, &c, 
undergoing simultaneous hydration and oxidation 
librium of a vessel carrying liquid, by M Appell The 
author has shown m a orevioua paper on the same subject that 
the determination of the positions of equilibrium of a vessel 
with a liquid cargo may be reduced to the determination of the 
amallest value of the distance between two parallel planes 
tangential to two given surffices. The problem is now iimpb 
fiea to finding the shortest distance of a fixed point to a tangent 
plane to one surface —Observations on a note by M Blondcl, 
relating to the rcaclion of induction in alternators, by M A 
Putter —On certain remarkable surfaces of the fourth order, 

M Cj Humbert —On the determination of the coefficient of 
solubility of liquids, by MM A. Aignan and £ Dugas. In a 
previous paper by the authors it is shown how to determine 
the coefficients of reaprocal solubility of two non miscible 
liquids when no contraction takes place. In the present paper, 
expressions are developed in which this rcstnction is re 
moved, and the results are applied to expenraents on 
mixtures of aniline and water, and amyl alcohol and water — 
On mcrogontc impregnation and its results, by M V ves Dclage 
The results publish^ by the author a year ago showing the 
possibility ot produang an embryo from a portion of an egg 
not containing a nucleus have now been extended The fer 
tiliiation of non nucleated ovular cytoplasita Is not limited to 
the echinoderms. It is found in some molluscs, and in the 
annelid Lanue cotukjfhga Since it can no longer be looked 
upon as a biological cunosity, but Is a process wnich may be 
generalised, the author proposes to give it the name of 
merogony —The affinities and the property of absorption or 
arrest of voscblar endothelium, by M Henn Stassano It 11 
shown that it is the affinity of the vascular endothelium for 
mercury which is the cause of the predominance of this poison 
In the organs containing the most blood. This endotnelinm 
also appears to act in the same way with other poisons, 
■uch as strychnine and curare —Death by the electric discharge, 
by MM J L Prevoatand F Battelli From a senes of ex 
l>enments on rabbits and guinea pigs, the authors conclude 
that the fiUal emets of the electnc shock are proportional to the 
energy of the discharge, and are not proportional to the 
<)aantity of eleclncity passing —The grafting of some mono 
cotyled^s upon themselves, by M I^cien Daniel After 
many unsuccessful attempts, it has been found possible to graft 
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a part of a monocotyledon (Vanilla and Pkilod^ndt^H) upon 
itself The succeu depends largely upon the extent of the 
surfaces in contact —L* a bMtenal disease of the 

hancot, by M Delacroix. The disease is probably identical 
with that recently desenbed by M E« F Smith u aftectlnff the 
haricot In the United States, and the badllni from whiA Is 
named BociUms pkaseolt No curative treatment of the living 
plant would appear to be possible —Observations relating to the 
deposit of certain calcareous travertins, by M Stanislaus 
Meunier 
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r/rs GEOLOGY OF THE SOUTHERN 
UPLANDS OF SCOTLAND 
Tk€ Silunam Rocks of Bnkun Vol 1 Scotland. By 
B. N Peach, F RS, and J Home, F.R S E , with 
Petrological Chapten and Notes by J J H Teall, 
MA, FRS Pp xviii + 749, plates xxvii, and a 
coloured map (Memoirs of the Geological Survey of 
the United Kingdom, 1899) 

HE student of histoncal geology, in his endeavour to 
obtain a comprehensive view of the sequence of 
events m a particular area, is too frequently conscious 
that he is gazing at a distorted picture It is probably 
beyond the piower of any one person to gather together 
the tangled mass of detail, and by a process of anamor¬ 
phosis, to illustrate the geology of even a single country 
in such a manner that while the proportions of the whole 
work are harmonious, every important detail is also pre¬ 
sented with conspicuous clearness But that which is 
too much for one person may be earned out by a band 
of workers under the direction of one chief, and 
fortunately we in Rntain, the mother country of strati- 
graphical geology, not only possess this band, but 
know that it is actually engaged in the accomplishment 
of the desired work 

It IS now some years since the first volume of a senes 
of memoirs devoted to a detailed study of the vanous 
great groups of the British stratigraphical rock-column 
was issued by H M Geological Survey This senes, 
when complete, will place within reach of the geologist 
a histor> of the Bntish strata, of u hich we cannot over¬ 
estimate the value Ihe Jurassic rocks of Britain have 
alread> been described in two volumes one, by Mr 
Fox btrangways, treating of the Jurassic rocks of York¬ 
shire , the other, by Mr H B Woodward, describing 
those of the other British areas Another volume, by 
Mr Clement Reid, is devoted to the Pliocene strata, and 
we are now presented with the first volume of the scries 
in which the Bntish Silunan rocks will be desenbed, the 
inrticular volume under consideration containing an 
account of the Silunan rocks of Scotland 
The most important area of Silunan rocks in Scotland 
ts developed in the Southern Uplands, and to consider¬ 
ation of this area the present volume is essentially con¬ 
fined It IS noted, however, that igneous rocks and 
radiolanan cherts have been detected along the southern 
border of the Eastern Highlands , and in this connection 
It IS interesting to note that Hugh Miller in his 
“ Rambles of a Geologist ” records, on the authonty of 
Dr Emslie, the occurrence of graptolites in a slate 
quarry at Gamrie Head, near Banff 

In glancing at the memoir by Messrs. Peach, Horne 
and Teall, we are at once struck with the fact that the 
great bulk of the contents consists of records of fresh 
observations The amount of work which the authors 
have performed in the field and the laboratory is sur- 
pnsing even to the general reader, still more so to any 
one who from some knowledge of the area is cognisant 
of Its extraordinary complexity 
Great as the amount of new work recorded in this volume 
NO 1567, VOL. 61] 


undoubtedly is, the authors took up their study of the 
region subsequently to its description by a number of 
other geologists, of whom the illustrious Hutton was the 
first, while Prof Lapworth, as is well known, reduced the 
stratigraphy of the area to order m several masterly 
papers appearing m the Quarterly Journal of thi 
Geologtccd Society^ the Geologual Magastne^ and the 
Annals and Magazine of Natural History The im¬ 
portance of Prof Lapworth's work is acknowledged in 
the volume under notice, m the fullest manner, both in 
the chapter devoted to the history of previous researches 
in the south of Scotland and in those which treat of the 
geology of the region in detail 

Though Lapworth led the way to appreciation of the com¬ 
plicated nature of the geology, the authors of the memoir 
have not only verified his conclusions, but added a great 
deal of confirmatory matter, and have furthermore made 
a senes of discoveries which throw light upon questions 
of prime importance to geologists 

Among the discoveries which are of general interest 
as shedding light upon geological matters of widespread 
importance, we may notice the discovery of Arenig 
graptolittc mudstones, radiolanan cherts and contem¬ 
poraneous volcanic rocks over very wide tracts of country 
in the Southern Uplands and South-eastern Highlands , 
the detection of the occurrence of further volcanic out 
bursts in Llandeilo and Caradoc times , the evidences of 
the lateral variations in the sediments of different ages 
indicating a source of supply of terrigenous sediment to 
the north-west of the area, and of the gradual encroach¬ 
ment of the coarser sediments to the south east, in the 
later periods of Silurian times , the definition of a Down- 
tonian period between Ludlow and Old Red Sandstone 
times, and the description of the rocks of this period, 
and the discovery of a remarkable fauna of fishes in 
these Downtonian strata, which has been desenbed by 
Dr Traquair The above discoveries are mainly due to 
Messrs Peach and Home, who, like Lapworth, have 
chiefly utilised the graptolites as a means of comparing 
the strata of different localities, though they have also 
obtained much assistance from the persistent cherts, 
which, as shown many years ago by Dr G J Hmdc, 
were largely fonned by the accumulation of tests of 
radiolaria. The writers appear to adopt the suggestion 
that these radiolanan cherts arc deep-water deposits, 
though, in consideration of the evidence which they 
adduce in support of the existence of a tract of land at 
no great distance to the north west, it seems doubtful 
whether the cherts are stnctly comparable with the 
abyssal radiolanan oozes of modem oceans Mr Teall 
gives a petrographical account of the remarkable volcanic 
rocks associated with the radiolanan cherts, and of the 
contemporaneous volcanic rocks of higher strata , also 
a description of the intrusive rocks of the Girvan and 
Galloway district, with details of the nature of the 
metamorphism impressed upon the rocks surrounding the 
uTuptive Igneous nmsses. One exceedingly significant 
suggestion is made to the effect that the coarsely crystal¬ 
line plutonic rocks were consolidated beneath a small 
thiclmess of overlying rock cover, though it is stated 
that the evidence for this is imperfect 
The results of the paheontological mvesUgations are 
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summarised in lists of fossils, occupying about fifty pages 
at the end of the work, these, and the detailed lists of 
fossils appearing throughout the book, will be of the 
utmost value to the strati graphical palaeontologist 

The form in which the book is presented to the reader 
IS excellent, and the work is well illustrated In addition 
to the numerous diagrams and sections illustrative of the 
geology of the area, which are scattered through the 
memoir, there are seventeen plates reproduced from 
photographs illustrating the appearance of some of the 
sediments, including the radiolarian cherts, and especially 
of the volcanic rocks, both lavas and fragmental ac¬ 
cumulations , m connection with the lavas, we may 
particularly note the illustrations of the remarkable 
rocks with “ pillow-form ” structure which are associated 
with the radiolarian cherts Of the remaining plates, 
eight represent microscopic sections of vanous rocks, 
while two are devoted to illnstrations of characteristic 
graptolites In addition to these plates, there is a well- 
coloured geological map of the area, on the scale of ten 
miles to the inch 

The third chapter of the book, in which the authors 
give a general description of the Silurian rocks of the 
Southern Uplands, will be read by all geologists, the 
detailed descriptions in the other chapters will be largely 
utilised by those who visit the region , and, if we mistake 
not, these visitors will m future become very numerous, 
attracted to the distnct owing to the publication of a 
memoir upon a region of exceptional complexity but also 
of exceptional interest—a memoir which will at once take 
Its place as a classic m geological literature JEM 


THE PHILOSOPHY OF ATOMIC THEORIES 

Esmi cnttgui sur IHypotklse des Atames dans la 
Saence contemporaim. Par Arthur Mannequin, Pro- 
fesseur k la FacuUd des Lettres de I’Universitd de Lyon. 
Second edition Pp 457 (Pans Alcan, 1899.) 

HOF MANNEQUIN attempts, in the first of the 
two books into which his work is divided, by a dis¬ 
cussion of the first pnnciples of mathematical knowledge 
and a study of the progress of physical and chemical 
science, to establish at once the necessity and the 
contradictions of atomism , in the second book it is 
sought to reconcile the contradictions by an appeal to 
metaphysics 

According to M Mannequin it is by a necessity of its 
nature that human science reduces all to the atom as it 
has already reduced all to motion—the need to render 
intelligible all that falls under the intuition of the senses 
or all phenomena. Our mind can only take hold of or 
comprehend what comes from itself, it only knows fully 
what It creates. Thus science in the measure of its 
rigour and certainty is a creation of our mind The 
science^ excellence, the saencc denvod entirely from 
the mind is the science of number Physical atomism is 
not imposed on sciei^e by reality, but by our method and 
by the nature of olir knowledge It does not necessarily 
imply the real discontinuity of matter; it impbes only 
that we make it discontinuous in order to comprehend it 
It has Its ongin in the universal use of numlw 
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“The atom is found at the end of all analysis as the 
product of the struggle of Quantity against magnitude, of 
unity and number against the multiplicity and continuity 
of space and time ” 

Id Chapter 1 of the first book M Mannequin discusses 
the question whether pure geometry itself involves the 
notion of quantity, and therefore of number, and con¬ 
cludes that It does Amalytical geometry more obviously 
does so, and the author discusses at some length what is 
involved in the process of differentiation Infinitesimal 
analysis appears to him to lead the mind necessanly to 
postulate in every geomcincal object indivisible elements 
On the other hand he concludes that all attempts, such as 
that of Cantor, which is criticised at some length, to 
express continuity by means of number must fail 

The analysis which gives us the concept of the 
geometrical element would not of itself, according to M. 
Mannequin, have given us that of the atom, had not our 
mind demanded the mathematical explanation of nature 

With mechanics our mathematics approaches as 
closely as it can phenomena and reality In Chapter lu, 
on “ Atomism and Mechanics,” the author sets out to 
show that our ideas of motion lead us straight to the 
discontinuity of matter His treatment of the funda¬ 
mental notions of mechanics, of motion, force, mass, 15 
interesting bui not always convincing For instance, it 
scarcely seems legitimate to make the first law self- 
evident by saying that when a body is in a state of 
uniform rectilinear motion or is at rest, one has the right 
to affirm by definition that it persists in an identical 
state, and that to no change corresponds no cause , on 
the other hand, to every definite vanation of velocity or 
to every acceleration must correspond a definite cause 
which we call a force 

The hypotheses of centres of force, such as that of 
Boscowich, are condemned by Mannequin on what appear 
to be inadequate grounds Vortex rings meet with no 
better fate. 

When we come to “kinetic atomism ” the necessity of 
postulating atoms becomes more apparent than the 
author has thus far succeeded in making it, and at the 
same time contradictions also appear The difficulties 
of kinetic atomism as brought out by M Mannequin 
are twofold In the first place, we have the contradiction 
between the indivisibility of the atom and its perfect 
elasticity In the second place, the number of atoms can 
neither be infinite nor finite. It is apparently atomism 
of the most thorougb-going kind that is here considered, 
action at a distance being excluded and gravitational 
energy being taken os kinetic, otherwise there is no 
difficulty in holding ibe number of atoms to be finite 

In Chapter 111, on atomism and nature, the author 
attempts to show that the particular sciences of nature 
amve at atoms of different and decreasing orders 

The chemical atom is first considered, the laws of 
definite and multiple proportions, and the methods of 
determining the relative masses of the atoms with the 
aid of Avogadro*s and Dulong and Petit’s laws being 
discussed The possibility of the existence within the 
chemical atoms of smaller primordial atoms is next 
treated with reference to Prout's hypothesis and the facts 
of thermal chemistry and chemical affinity. 
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From the facts of optics we deduce the existence of an 
Athereal medium, which according to Fresnel’s view is 
discontinuous (A good account is given in this section 
of the struggle between the corpuscular and undulatory 
theories) The dispersion of light as interpreted by 
Cauchy lends support to the discontinuity of the 
medium 

Unfortunately, the luminiferous a^her cannot be made 
to explain gravitation The author discusses some of 
the Lheones of gravitation, such as that of Lesage More¬ 
over, the elastic xther which transmits light cannot 
account for electro magnetic actions Prof Hannequin 
also finds difficulties in the electro-magnetic theory of 
light, these appear to rest, > however, not on any im¬ 
possibility of accounting for optical phenomena on the 
electro-magnetic theory, but on the irreconcilable differ- | 
cnees in the properties of the nether os ongmally invented j 
to explain light and those of the electro-magnctic aether 
In this way we arrive at a multiplicity of irreconcilable 
.ethers as well as a multiplicity of irreconcilable atoms 
The necessity and the contradictions of atomistic 
explanations of nature having thus been brought out, the 
author concludes his first book as follows — 

“ Why should atomism be found everywhere in modem 
science to such an extent that it is, as it were, its vital 
pnnciple, if its contradictions were final, and if they had 
not Iheir last reason in the very substance of a reality 
which only appears to us under the obscure veils of 
space and time, but which perhaps will reveal its law to 
him who will seek it above extension and duration, or in 
a word above the appearances which science analyses?” 

Wc are thus led to the purely metaphysical part of 
the work, which it would be out of place to attempt to 
discuss here. The Anal chapter, however, sums up the 
conclusions amved at Science will never attain to the 
indivisible towards which she seems to be incessantly 
marching, if she did reach it, she would be unable to ex¬ 
plain nature by means of it Our difficulties vanish if we 
render to the atom its true sense—the element, deAnite 
but always complex, with a minimum of extension in 
space and a minimum also of dynamical attributes 
And instead of seeing in it the real individual stripped of 
all activity and of all quality, all that we ought to see in 
It 8 the work of the mind pursuing in space the reduction 
without end of phenomena which, though pure appear¬ 
ances, are appearances which have their basis in reality 
There con 1 m no question of the interest and import 
ance of a philosophical examination of the foundations 
of science such as M Hannequin has attempted 

He has, we think, exaggerated the inconsistencies of 
the “atoms” postulated for different purposes. So 
long as we do not imagine that we have ever to deal 
with absolute indivisible structureless atoms the con 
tradictions do not exist Most of us would agree with 
M Hannequin as to the barrenness of any system of 
absolute atomism 

There is no reference in the book to any of the more 
direct methods in which matter is prov^ to have a 
discontinuous structure, and by which an estimate is 
obtained of the use of the molecules, such methods as 
are descnbjsd in Lord Kelvin's lecture on the size of 
atoms (Popular Lectures and Addresses). This is surely 
a serious omission. 
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OUR BOOK SHELF 

Ehffunts of Phystes By Henry Crew Pp xiv + 347. 

(London Macmillan and Co, Ltd New Yotk The 

Macmillan Company, 1899 ) 

THf writer of this review possesses a collection of text¬ 
books of physics written dunng the Arst half of this 
century, all the volumes put together occupying a length 
of about SIX feet on his book shelves He sometimes 
wonders where a future collector would And the space 
for all the text-books written now, when professors who 
have not written their own text bwks are beginning to 
be rare curiosities The proportion of books, however, 
that possess any originality has not increased, and may 
be put down, roughly speaking, as one in ten llie rest 
may be good because they have been inspired by good 
books, but there is a dreary similarity between them 

It would be ungracious to make these remarks while 
reviewing one of the average class of productions, and it 
must therefore at once be stated that Mr Crew's volume 
cannot help stnking the reader at once as having been 
the result of a good deal of thought, both m wording and 
arrangement The book is very elementary I think it 
IS customary in this country to enter somewhat more 
fully into many parts of the subject, even in a Arst 
course On the other hand, it treats of several matters 
which It is customary to omit, and it is on this point 
that we wish specially to commend the volume 

1 note with great satisfaction a general chapter on wavesi 
before the special consideration of sound waves is entered 
upon, also the introdurtion—at an early stage—of the 
wave theory of light The great amount of time which, 
owing to examination requirements, wc are forced—oAen 
against our will—to devote to geometrical optics, would 
much more usefully be spent in explaining (as the writer 
seems to do) the elements of diffraction and interference. 

It IS, further, a satisfaction to see frecuient allusions to 
the phenomena of every day life, and this feature might 
have been still further extended by including, for 
instance, some reference to the principal meteorou^ical 
phenomena No doubt very often the most com¬ 
mon occurrences are most difficult to explain, and 
It may be impossible to give to elementary students 
a satisfactory explanation of, , the rainbow or 
the blue colour of the sky But unless the attempt 
be made the students generally carry away the im 
pression that what they learn in toe lecture room belongs 
to a different part of their existence from what they can 
see and observe outside the college buildings. The book 
begins with mechanical and kmematical pnnciples, in¬ 
cluding among other matters the consideration of har 
monte oscillation and a well-considered chapter on the 
properties of matter 

Altogether it forms an admirable introduction to the 
study of physics The only criticisms I should like to 
make, refer to some of the illustrations , but as the book 
only suffers to a slight extent from the prevailing epi¬ 
demic of bad illustration caused by the spr^ing microbe 
of cheap processes of reproduction, we must be satisAod 
and say no more about it Arthur Schuster. 

A Laboratory Outline of General Ckenustiy By 

Alexander Smith Pp 88 (Chicago Kent Chenjical 

Laboratory of the University of Chicago, 1899.) 

This book cr 1 es with a strong claim to attention. 1 
IS an untrami died attempt to lay down a course of 
practical chemistry in an educational and scientiAc 
spirit, and the author's introduction sounds a pleasing 
note. 

Much thought, care, and expenence are embodied m 
the work, and though no claim to onginality of matenal 
IS made there are a good many things included that are 
fresh to books on practical chemistry The author 
fhsJces some very just remarks on the difficult question 
of the correlation m lecture and laboratory work, and it 
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IS to be remarked that the efficacy of the course he lays 
down must depend very largely on the idjustment to it 
of lecture and tutorial instruction How successfully 
this difficulty has been met in the Univcisity of Chicago 
we have not the means of judging I he book as it 
stands leaves the reader under the necessity of con 
atructing in imagination the whole course of lectures or 
preferably “conferences to which it is essentially 
related, and it is hardly likely to be put m use by 
English teachers unless they are prepared to recast their 
oral teaching to suit it 

The particular order in which the topics of general 
chemistiy are to be treated the particular points to be 
clucidatra by the student s own experiments, are matters 
which may afford room for endless choice but after that, 
in the point of method, there is a clearer right and wrong 
to choose between We believe that some chemists 
may take exception to Dr Smith s order and choice of 
topics, but his method of bringing them before the 
student will probably meet with general approval He 
strives throughout to cultivate the investigator's attitude 
of mind, bearing in mind however that t is impracticable 
for the laboratory training of a chemist to be wholly 
earned out on this plan The text is interspersed with 
question marks and with parenthetical injunctions to the 
student to interpret and coi relate his ficts 

The exercises are all drawn from inorg inic and 
physical chemistiy, and include an elementary study 
of the cardinal points of theory We can well believe 
that this couise of practical work, combined with 
properly conducted class meetings, will furnish a 
much more effectual introduction to the study of 
chemistry than students ordinanly obtain in Universities, 
where the continuous expository lecture to junior classes, 
unlimited in sire and containing all sorts and conditions 
of students, is still the customary, if not the inevitable, 
method of procedure A S 

Uibir din Habitus dir Centfenn \on Dr A H 

Burt Pp 86 (Tubingen Verlag von Tranz Pietzcker, 

1899) 

1 HIS inau^ral dissertation is mainly concerned with an 
analysis of the forms exhibited by the different groups 
of conifers Tollowing Vochtung, the author recognises 
two principal types—the monocormic and polycormic 
respectively The foimer is characterised by the presence 
of a decided mam axis, the lateral axes being dominated 
by Its growth the common spruce fir is an example of 
a monocormic comfer Polycormic forms are met with 
in cypresses and jumpers, in which the 1 iteral branches 
are not all reduced to subordinate and graduated 
positions , whilst in the cedars, forms are met with 
which combine the characters of both of the principal 
types 

Elaborate tables of measurements of the relative 
len^hs of miin and lateral shoots ind of the angles 
made by them, are given in the text, and clearly bring 
out the factors on which the shapes of conifers depend 

Beasts Thumb nnl Studus tn Pets By Wardlaw 

Kennedy Pp xvi + 152 (London Macmillan and 

Co, Ltd , 1899 ) 

The spirit of a true naturalist prevails throughout this 
book The author records his experiences with a number 
of uncommon animal pets, among wh h were a young 
crocodile, a python, an armadillo, and a mongoose His 
observations are of real scientific interest, and his 
humorous descriptions are pleasant to read as well as in 
structive Though natural history cannot be learnt from 
books, the boy ilfho reads the essays in this volume will be 
encouraged to observe the habits of animals for himself, 
and will thus learn to depend upon the evidence of his 
senses rather than to trust upon second hand inform 
atioD llie book would be an acceptable Christmas 
present for any boy interested in nature history 
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LETTERS TO THE EDITOR 

[ Tks Editor doos not hold ktmsolf rospmutb/o for opinions ox 
prossod by kts corrospondonts Noitksr tan ho undortako 
to rotum^ or to corrospond with tko wntors of rojoitod 
manustnHt tntondod for this or any otkorpart oj Na IURB. 
Ho notice ts takon of anonymous communications ] 

Next Week ■ Leonid Shower 

Thi* aniicipAted return of the great Leonid shower within a 
few days is looked forward to with 10 much interest that it 
appears desirable to examine whU dxta we possess fur forming 
a forecast m relation to it 

In a paper on the pcrturbati >ns f the Leonids which la 
published in the /Yo oefiu^ of the K lyal Society for March 2, 
1899 we gave the perturbations which have during the last 
thirty three years aAecied those meteors which are situated 
near a particulu station 111 the stream namely the station 
through which the earth passed m 1866 and of which Adams 
had computed the orbit It will be convenient to speak if this 
position m the immensely lung stream of orth>lconids as 
station A 

By these calculations it was ascertained that this portion of 
the slrexm has been subjected i an unusual amount of perturb 
xlion during the revolution which has occupied the last thirty 
three and a quarter years so much so, that the advance ( f the 
nude upon which the epoch of the c iming shower largely 
depends, has during this revoluti n been of more thm three 
an 1 a half times its average am >unt Its having had this 
exceptional value has been exused 1 y unusually close appr aches 
of the great plxncts Jupiter and baturn to the meteors during 
this revolution 

Another el cct of these abnormal perturbations has been to 
shift the position of the ellipse in wnich station A moves in a 
direction perpendicular t) the earth s path, so that the point m 
which It pierces the plane of the ecliptic will on the 15th of 
the present month lie inside the earth s orbit at a distance from 
It of o 0141 of the earth s mean distance from the sun This 
would be a sufficiently large displacement to carry the stream 
entirely clear of the earth if 11 were a mere cylindncal stream » 
in which case we should have no great shower this year But we 
have satisbed oursclvti, by an examinUion mode by one of us 
into the dynamical conditions which prevailed when the 
T eonids were drawn by the planet Uranus into the solar 
system, that the stream is not thread like but stran shai ed, so 
triat its intersection with ihe plane of the ecliptic is an oval of 
some sort—probably a long oval—of which the longer axn 
originally lay nearly perpendicular to the earth s path On 
account of this oval form of the seclu n of the stream, the 
earth is likely to receive one of the great showers this year, 
notwithstanding the fact that the situation in the stream through 
which the earth passed in 1866, will on its return pass at some 
distance from the earth 

If the longer axis of the oval now lay perpendicular to the 
earth 9 path, the most probable epoch fur the middle of the 
shower of this year would be 1899 November I5d i8h , which 
epoch we offer^ with careful reservations m the paper which is 
above ated A further examination, however, Ws shown os 
that perturbations have been acting on this oval ever since the 
Leonids became members of the solar system, tending very 
slowly to rotate its major axis in a retrograde direction thrown 
an angle which will ultimately become nearly a right angle The 
dau at our duposal do not enable us to compute how for 
this rctronde shift has carried the axis in the seventeen 
centuncs dnnng which perturbating forces have been acting 
upon It Under these circumstances we must have rectmrse to 
unervation to ascertain the amount of the shift A laborious 
attempt to estimate it in this way has furnished 52*" as the angle of 
shift which would indicate that the epoch for the shower of thu 
year u os much as twenty two hours earlier than 1899 
November I5d i8h , that is it would bang it bock to 18^ 
November I4d 26h , but we do not attach any value to this 
particular determinatioD inasmuch as the data which are as yet 
at our disponl are too uncertain for us to rely on them What 
appears tolerably certain 11 that somo shift of the position of the 
oval section of Ihe stream has taken place, and that the middle 
of the shower is accordingly likely to come earher than 1899 
November ltd i8h , probably some hours earlier, and possibly 
a coTMdenbfe number of hours Under these circumscances it 
appears desirable that a watch shall be maintained m the alter 
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part of the nlcht between the 14th and i5ih, aaweU aa throu{(h 
out the night l^ween the I5lh and 16th of thu month, be^in 
ning the watch at lo 30 p.in Before that hour observatiom 
cannot be made, the radiant point of the Leonida being below 
our honton 

A computation of the pertnrbationa of two other atationa In 
the stream, in which we have made uie of Dr Bcr1>erich’8 
results to supplement our own, has established a fact which we 
had anticipate, vis. that diflerent Mts of the immensely long 
ortho stream have been so variouuy affected by perturbations 
that the stream cannot now be a uniform one evenly extended 
along a portion of lU elhptic orbit We must accordingly 
recopise that it is more or Im sinuous, and that, moreover, the 
distnbuuon of meteors aloim it is uneven All such circum 
stances introduce farther elements of uncertainty into any 
attempt which we may make to form a forecast 

On account of the abnormal amount of the Miturbations 
within the last thirty three vears, the method by which the 
prediction was mode m 1866 is not suffiaent on the present 
occasion It was based on the average amount of the shift of 
the node If employed on this occasion, it would assign for 
the shower of this year the epoch 1899 November X4d I2h , 
which IS almast certainly too early 

I.ondon, November 4. G Johnstone Stonky 

A. M W DOWNlNt 


Undercurrents 

Jam much obliged to Admiral Malcarofl for so courteously 
answering my queries in my letter to Nature in the number 
for August 3, p. 316, and I regret that having lufidaid my copy 
of his book, the ** Vitiar," 1 have not been before able to rcplv 
On now studying his observations in the Strait of Bab-el Mamleb, 
and his remarks in his letter (Nature, October p. 544), I 
fear I cannot any more share his opinions than 1 did before 
My point is that it is not sufficient to ascertain that there is a 
difference of specific gravity either between the surface water 
or either side of a strait, or tietween the surface and lower 
strata of water m a strait, to be able to come to the conclusion 
that such difference is the primary cause of surface and under 
currenu in opposite directions. It has been shown bv experi 
ment that such difforences give rise to a slow interchange of 
water, and to this extent I am of course prepared to agree that 
differences of specific gravity cause opposing currents , but the 
currents we are dealing with are of a vastly diflerent character 
and strength 

I have already pointed out that my observations m the 
Dardanelles and BMponis in iSya showed that the currents 
did not always run in the normal direcuons, and that their 
\aruuions were traceable to the varying winds , and to that I have 
nothing to add 

On looking at Admiral MakarofTs density observations in the 
Strait of Bab-el-Mandeb, 1 see that the speciiic gravity varied 
from I 0379 at the surface to x 0393 at 200 metres, while the 
surface waters of the Red Sea itself and of the Arabian Sea near 
Sokoira are given as X'0300 and x 0379 respectively 
In saying that ** here are none of the differences of specific 
gravny demanded by Admiral MakarofTs hypothesis,” I was 
referring to the great contrast between the difference in the 
densities of the Black Sea and Mediterranean, vii. 017, and 
those of the Arabian Sea and Red Sea, viz. 002, and never . 
thought for a moment that the very small variation m density 
in the latter case could be held cabbie of setting up currents 
of IA knots in opposite directions at surface and bottom, as 
found by ** Stork’s” observations in the N E monsoon 
No observations have yet been made on the undercurrent in 
Bab-el ^fandeb in the S W monsoon ( but the surface current 
is known to run in the contrary direction to what it does in the 
N E monsoon, / ^ again with the wind, or ou/ of the Red 
Sea, and I should be much surpnsed to And that the under 
cnneni does not also run in the contrary direction, probably 
with much greater stren^h than the surface current, because 
the great evaporation of the sea has also to be made up 
Absolute proof of the causes of such phenomena as these 
under discussion comes slowly, and only after labonous observ 
ation , but 1 certainly think that the work of the last twenty five 
years has tended to show that the influence of density as com¬ 
pared with wind u insignificant W J L. Wharton 

Florys, Wimbledon Park, November 4. 
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‘‘Anlage*’ and ''Rudiment'* 

Some months aw Prof Herrick, who is in charge of the de 
Mrlmcnt of Neurnlof^ in the ** Dictionary of Philiwiphy and 
Psychology,” which lam editing (now in the prew of Macmillan 
and Co ), addressed a circular to various authorities asking their 
opinion on certain matters of terminology The results were 
collated and discussed by Prof llernck in the Jaum ef Cemp 
NtHrohgy^ vii 3-4, 18^ Among the matters in question 
was the hnghsh equivalent of the German term AnlagM 
Prof llernck came to the conclusion that Proton kudtmont 
were more available than any other words suggested (ruling out 
the use in English of Anlage with its (xcrmon inflexion) 

It now happens that the French and Italian committees, who 
are recoramending equivalents, in ihcir respective languages, for 
the terms in the Dictionary, make reports which 1 think are of 
importance Prof Deluge, of I’aris, for the French committee, 
recommends rwfir/ient, and, as it happens, Prof Morselll, of 
Genoa, sends in risdtmeHio as the preferred Italian term lliis 
agreement—and to say this is m\ aim m writing—affords a strong 
argument for the adoiuion of kudimtHt in English It is 
evident that it would be of immeiliate and very great ad\anlage 
—for example, to translators from any one of these languages 
into any other—if Rndiment were made the common rendering 
of inl€ige in the three other languages of modern science The 
other great advantage would be that we already have the adjective 
fonn, rudtminiary^ in use 

Furthermore, the psychologists may use the same term for 
the German psy<hoh^i<ke Anlagt which has crept into recent 
German discussions. In Pnglish, biologists and psychologiBU 
will then have the common term rudiment with a well under 
stood signification I am recommending this to the committee 
on terminology of the American Psychological Assoctation, of 
which I happen to lie secretary J Mark Baldwin 

Oxford, October 23 


Intertcrence Curvet depending on Perspective 
ClosELY allied to the halo round an obaerver’s shadow 
(referred to m Mr S Newcomb's letter in Nahjrb, October 5) 
are a number of phenomena due to perspective, which may be 
seen every day by any one who is on the look out for them 
Among these may be mentioned the dark wavu which seem 
to accompany a traveller whtfn he looks through two senes of 
upnghl palings which he parallel to each other and hu course , 
also the patterns like the grain of wood which apjwar when two 
superposed sheets of gauze ore held against the light 
As these and the like appearances have not, as far os I know, 
hitherto been looked at from a mathematical point of view 
except ID one instance,‘ the three following examples, which 
are typical but simple, may be of intcrcni ^ 

(1) Interference rinp due lo parallel bnes on a spherical 
surface, and their shadow or reflecuon on a plane or in a plane 
mirror 

Let a small part of a sphere of radius r be ruled with equi 
distant jiaralld lines, tm distance between the Unei being 
small compared with r L«et the convex surfoce of the sphere 
touch a plane mirror, and let surface be viewed from a dutant 
jKiint, ttie hoe joining the distant point, and the point of 
contact making an angle f, uith the normal to the plane 
Taking the plane containing the point of view and the normal 
through the point of contact as the plane of reference, let ■ be 
(he angle between (he plane containing a line and its reflection 
and the plane of reference Let 0 be the angle which a point 
on the sphencal surface distant p from the normal through the 
point of contact subtends at the centre of the sphere (so that 
rmn f=p), and p the angle which p makes with the plane of 
reference 

It u plain that where, from the point of observation, any (>art 
of any line hides the reflection either of itself or any other line, 
the field will look brighter la that direction than where the line 
and the reflection are both visible, and the condition which 
must be fulfilled in order that one line may hide the reflection of 
another h lines off is (neglecting second order quantities) that 
the distance between the hidden reflection and the line reflected 
(that IS, twice the distance of the line from the reflector) multi 
plied by tan I should be e^ual to /i tunes the projection of a on 
the plane of reference, or in symbols. 

3r(i-co«0) tan i- 

cos a 

1 I.ord Rayldab ■ ” Theory and Hanufactura of DlfTraction Grulngii" 
{PAit 
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Kince this equAlion do«s not contain p is constant whatever 
the vnluf* of 0 may be , hence the bnght parts of the field 
arenrrulir surrounding point of contact of the plane and 
aph(.rical surfuce 

The radii of the dark rings can be deduced from the relation 

2r(i-co»6) Ian i = ^ ^ , 

2 cos a 

and from thew equations it is easily shown that for the bright 
rings 

(>- J . 

\ tan * coH a 

and for dark rings 


< 


This may be compared with the corrcspfinding values for 
Newton’s rings* 

In both cases the radii of the bright and dark rings vary as the 
square roots of the even and odd numliers, and as the square 
root of the radius of the sphere and the wave length (which is 
analogous to a in the present case), but here the likeness 
ceases 

The rings here considered diminish as t increases, and 
increaM as a diniinishca 

Of course, in Newton’s rings there is nothing which answers 
to the angle a 

The easiest way of examining these rings is to mould a small 
circle of wire mum to form part of a sphere (which can 
readily be done by pressing it with a ball against any yielding 
sahatance) and laying it, convex surface downwards, on n piet e 
of looking glass 

In general two sets of nngs will be seen, one due to the 
wires of the warp, and the other of the woof of the gauze 
When the eye however, looks parallel to one set of wires, 
the rings of that set are all inflniie, and only the set due to the 
wires at right angles to the line of sight are visible 

If the gauze is made to turn slowly on the poiut of contact, 
both senes appears, one growing, and the other diminishing, 
which arc exactly superpoft^ when a = 45” 

A cunouB effect may lie ulkserv(«l when a thick plate of gloss 
IS Pjftced between the gauze and the looking glass 

nngs in this case become coloured, showing blue on iheir 
uner ana red on the outer margins of the dark liands 

The explanation is obvious, for the pencils of white light 
cfftering through the meshes of the mutc are dispersed on 
entering the glus, and in the neighbourhood of the dark nngs 
only part of the dispersed pencils are cut off on their second 
passage through the gauze, so that the light which reaches the 
eye is coloured 

If / IS the thickness of the glaw plate, the greatest colour 
effect IS obtained when tnn r, where 6 is the diameter 

of the wire and r the an^le of refraction ui the gloss 

When the glass plate is used, of course the smallest visible 
nng 11 nut that fur which m = i, but it u unnecessary here to 
enter on the alteratioD in the formula for p caused by putting 
ar(l - cos #) + /) for 2 r (I - cos 9) 

(2) Interference nngs caused by two senes of straight lines, 
radiating at equal angles, from two centres in the same or 
parallel planes. 

Let there be ft lines in each senes, then the angle between 
successive lines in each senes is 29/n 
Let the lines of the hrel Kries be numbered 1, 3 

6 H and those of the second T, 2', 3' ^ m, and 

Ul the line I be parallel to the line i' Then the angle made 
by any line p of the first senes with another q* of the second m 

» - hence the mterseclions of all pain of lines for which 

i-y) is the same will he on a circle passing through the two 
centres and hanng this segmental angle 

When the distance between the centres is a, the radius of the 
drcle is 

P = rt COSCC 2w(/-^)/« 
if both centres arc in the same plane, or 

(a + b sin 1) cosec 2v{p - q)/n 

if ID different planes, where a = dist^pce between the normals 
to the planet through the centres, b the distance between the 
planes, and 1 the angle made by the line of sight with the 

Domud 


The loci of the intersections appear brighier than any other 
part of the field of view, hence the intersect ions of the two 
senes show as a family of bnght and dark circles which all pass 
through the two centres, and whose radii are as the cosecants 

of the multiples of y 

Thu IS shown in Kig i 

A pair of wheels of a carnage, one \ tewed through the other, 
show the phenomenon very well, espeaally when the wheels 
are turning fast enough to make the individual spokes indistinct 

Under favourable circumsiances a.s light and background, 
the appearanct of the rings, contracting and expanding as the 
angle of view diangcs, is very sinking 

(^) Interference curves from two senes of straight lines, one 
radiating and the other parallel 

From a point P in the axis of ^ let radiating lines be drawn 
to cut the axis of \ at equal intervals ci, and at a, u, 3a, &c , 
let lines be drawn parallel to \ 

Then, if the distance of P from ihe origin is A, to determine 
the coordinates of the interHcciiun of the fiih parallel line with 
the +/th radiating line, wc have, since jr = Ma, 

hence ^ («+/)=/ 

a 

The locus, therefore, obtained by giving the value o, 1,2 
oc to N will n senes of poini« un a rectangular hyperbola 
passing through J* with Us CLiure = x- pa 



Fiu I 


Thus the field of view will show a family of hypcrloK (one for 
each value of /), all passing through P, the parameters being 
^Jpha 

In the same way, for the intersections of the wlh parallel with 
the 2ff+/th radiating line we have 

+/)=/. 


which indicates a second fami y of hyperbolx, the coordinates 

of the centres being ^ and - i 
2 2 

Similar families are formed by the intersection of the istb 
parallel, with the 3 m + pih 411 + pih &c , radiating 

lines, the corresponding centres beings = &c 


and X =B ~ ^ 

It will be readily seen that the dark and bright bands formed 
by the interfenDg lines follow the short diagonals of the quadrl 
laterals into which the two senes of lines divide the field, and 
that for the bands to be conspicuous, there should he a great 
difference in the length of the two diagonals, and only a small 
difference In the length of the sides of the qu^nUtermls. 

For this reason only a part of each hyperbolic family is 
recognisable 
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Id Fig a the firat two faraihei are both well teen in partt, 
and aoDie of the curvet of the third family can be recognlaed 
We may, if we choose, conKider the radiatins linea at the 



We then have the cate of a row of vertical railinf^ and their 
shadows on the ground 

In passine a line of such railings when the sun it low, the 
curvet, whicn appear to travel with the otMerver, may often be 
noticed A Mallock 

3 Victoria Street, S W , Oclober i6 


The Indian Porcat Service 

I AM very glad to tec Prof Schlich's defence of the Indian 
Forest Service in NaidhroI November 2 I have mytelf been 
very closely connected with forest administration In the Bombay 
Presidency from 1871 to 1894 I may say that 1 have seen the 
Department there grow up from little better chan chaos into a 
well organised corps of spinted and well trained officers, and 
there Is not one word in Prof Schlich’s letter that I cannot 
heartily support 

Bounutt can hardly be too abundant in India , but if we want 
good systematic botanists there, we must call them by that 
name, and either tram them sp^udly to that science, or get 
men so trained in the market 

It is to me surprising that the Indian forest officers have done 
so much boumlcal work as they have, to say nothing of the 
services of several of them to zoology, and it must be remem 
bered that their appointments are even now won at a consider¬ 
able coat in toil and money, that their pay Is not high, and that 
their duties involve at least as much hard work of body and 
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mind, as much hardship, and as much risk, as those of any 
other service in India. 

Forestry is not all botany It may, perhaps, be best defined 
as the [^oper management of hardy life upon large areas. ’ 
And the man who does that best is the best forester* We have 
a great many who do it well, and amongst these there will 
always be some to whom systematic botany 11 labour of love 
But to insist upon any great general proficiency in one of the 
many subjects that a forester must study, will iimnly injure the 
general efficiency of the forest corps , and pruhably foil in the 
case of the fovoured subject W F SlsciAlR 

November 3. 

Peripatua in the Malty Peninsula 

In a recent issue of Nature (October 19) the interesting foct 
IB mentioned of the discovery by the Skeat Expedition of several 
specimens of Penpatus in the Malay Peninsula Will you allow 
me to remark that in 1886 I desenbed in the Notes from the 
Leyilen Museum a specimen of Penpatus from East Sumatra, 
found among a lot of insects collected by Mr Hekmeyer, of our 
Indian Medi^ Service As it was the firat specimen recorded from 
the Onental region, Prof Sedgwick, in his elaborate mono¬ 
graph of the genus Penpatus, considered the Sumatra species 
to be somewhat doubtful The specimens, however, found by 
Mr Evans in Kalantan appear to ctirresjiond so well with our 
specimen, as well in the number of pairs of feet (24) as m the 
colour, that I think a more detailed account will prove the 
identity of the animals found on both sides of the Malaka 
Strait. K Horst 

Leyden Museum of Natural History, October 3a 


A Wooden Ball of Unknown Origin 

On the shore of the island of Hadod, latitude 68° 4 (f about, 
In Vesteriakn, north of Lofoten, there was found, probably in 
the autumn of 1897, a wooden ball, 4^ centimetres m diameter, 
covered by a thm layer of gum The ball is of fine workman 
ship, and just able to float in the water Circles are engraved 
upon four parts, and form small rhumba over the whole surface, 
and on two places there is engrmied with Latin Majuicles the 
name Afei/ori Perhaps some of your readers can say from 
whence thu ball has come I am writing to the man who has the 
ball now, to ask him to semi it to me 11 Mohn 

Dct Norske Meleorologiske Insutut, KnsUaiua, October 3a 


Large Nicol Priemt 

In the account of Dr Spoltiswoode’s physical apparatus, 
lately mven to the Royal Institution, there are allusions to 
several large Nicol pnsms said to have been made by Mr Ladd 
and by Messrs Sisley and Splller Although it is no doubt the 
trade custom to mention only the names of opticians who sell 
pieces of apparatus, and not of any of those whom they employ 
to make them, I sUll venture to hope that m this case, wbere 
skill and labour of a very sficaal kind were rec^uued, the name 
of the actual maker of the above mentioned pnsms may not be 
forgotten I would therefore respectfully ask permissuin to 
give a few particulars as to sue, &c,, of some of the larger Nicol 
pnsms which I have myself made from blocks of Icefand spar 
within the lost thirty years. 

(]) In 1873 SpotUswoode bought a very fine block of 
spar from Mr Tulmioi, of Copenhagen (who then owned and 
worked the spar quarry at Eskffiordkr in Iceland) Out of this, 
which was alisolutcly flawless, 1 made a N icol prism having a 
clear field of 3I inches diameter, the length of each side being 
12 inches. 

(2) In 1874 I made a second pnsm from the same block of 
spar just mentioned, and also a third from another piece of spar 
bought by Dr Spottlswoode. Both of these prisms had a clear 
field of 3I inch^ the length of the sides being it} inches 
These are now at the Royal Institution 

(3) In 1875 ^ "lade a Nicol pntm for Mr Frank Crisp, of 34 
inches field and Ii4 inches In length, which he used in a polar 
iscope in conjunction with the firat one mentioned above, which 
he had acquired from Dr Spottiswoode These Mr Crisp sold, 
and are now in England 

(4) In 1876 I made two more large pnsms for Dr Spottu- 
woode, one of 3-inch and the other of 34 inch field, as spar was 
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even then bcpnning to get icirce These are now at the Koyal 
Institution 

In all these prisms the end faces were the natural crystal 
fueSj only smoothed and polished , and the plane of section 
made an angle of 8;** 30' with them, or a30' with the length- 
axis of the prism 

In none of them was Canada balsam used as the cement (I 
have not used it for this purpose for thirty years past), but a 
special materiaL C D AHRENS. 

Swiss Cottage, King's Road, Upper Teddington, 

October 13 


AN ENGLISH STATION FOR BOTANICAL 
RESEARCH IN THE TROB/CS {CEYLON) 

T he Ro^al Botanic Gardens of Ceylon, under the 
direction of Thwaites and Tnmen, to go no further 
back, have long been known as one of the most important 
centres of scientific work in systematic and economic | 
botany Thanks to the British Association for the i 
Advancement of Science, a small room next to the 
director's ofhce was fitted up as a laboratory, in which 
have worked many botanists, chiefly English Among 
those who have worked in Ceylon during the last decade 
may be mentioned Profs. Bower, farmer, Goebel and 
Potter, and Messrs \ reeman, Keeble, Pearson, Parkin, 
and others During the last two years the laboratory 
has been very much overcrowded, being used by the 
staff of the gardens as well as by visiting botanists 
With the commencement this year of a new research 
laboratory, now being erected by the Department of 
Public Works, and to be completed probably before the 
end of the year, this diflicuUy will be overcome, and 
there will be ample room for several workers from abroad 
in addition to the members of the staff This being so, it 
may not be amiss to give at this time an account of the 
facilities now available in Ceylon for research in the 
tropics While the laboratory is primarily intended for 
botanical research, there is no intention of excluding 
workers in other lines so long as there is room for them, 
though of course money cannot be spent in providing 
special apparatus for their work 
The Koyal Botanic Gardens form a department of the 
public service in Ceylon, under a director The head¬ 
quarters of the dejkrtment are at Peradeniya, near 
feindy, where the principal garden was established in 
1821 by Moon There are now smaller branch gardens 
in four other places in diflerent climatic regions of the 
island A brief account of these may be of interest 
The onginal Peradeniya garden lies within the muni 
cipality of Kandy, about four miles from the centre of 
the town It may be reached by driving in a carnage 
or nckshaw, or by trams which run at intervals to a 
station near the garden The roads here, as almost 
everywhere in the island, are excellent for cycling The 
garden has an area of about 150 acres, and lies in a 
very beautiful situation, in a loop of the Mahawcli 
river, and in very mountainous country Its elevation 
above sea is about 1550 feet, so that it ^s a much more 
pleasant climate than the low country During the day 
the difference is but little, but the nights are very much 
colder than in Colombo, so that refreshing sleep can 
always be had , indeed, during most of ihe year a 
blanket is necessary The mean annual temperature is 
yb'* F, that of the hottest months (March and Apnl) 
being 79®, that of the coldest (January and June) 74-75‘ 
The highest shade temperatures ever reached are not 
excessive, rarely exceeding 90’, and in the present 
laboratory the highest in the last two years has been 82'^, 
the lowest 65® Work can thus be earned on with as 
little discomfort as in any European laboratory The 
annual rainfall is about 90 inches, but owing to the great 
violence of tropical ram the number of rainy hours or 
days IS very much less than in England The number 
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of days with ram averages 170 per annum, and it rarely 
rains more than four hours on any one day Rain m the 
morning is also rare The weather of the year depends 
on the monsoons In the end of May the south west 
monsoon begins to blow, and there is much wind and 
rain, the weather gradually becoming finer through the 
months of June and July August and September and 
the first half of October are delightful months In 
October the north east monsoon oegins, and until 
Chnstmas it is very wet In January begins the “dry 
season,*’ and during the next two or three months there 
is less ram than at any other time of year, and the 
weather becomes gradually very hot, though until Apnl 
the nights are cold March and Apnl are tne only really 
unpleasantly warm months in the year The best time 
on the whole to visit Peradeniya is from October to 
March, but from July onwards is very nice, the objection 
to travelling at this time from Europe being the heat in 
the Red Sea, which, however, is much less formidable 
than IS usually supposed in these days of swift boats and 
ICC chambem 

The garden contains a splendid collection of tropical 
plants, and, being arranged like an English park, with 
wide spaces of lawn, the specimens are easily seen and 
photographed In the centre lie the buildings of the 
museum, library, herbarium and laboratory, close to¬ 
gether The museum is chiefly devoted to the economic 
products of Ceylon, and contains a very good and in¬ 
teresting collection Fhc herbarium consists primarily 
of Ceylon plants , but there is also a general tropical 
herbarium, and a herbarium of the plants contained in 
the gardens In the same building is the library, which 
contains about two thousand books and papers There 
IS an excellent collection of books relating to economic 
and systematic botany, and recently a large number of 
works on the other branches of botany have been added , 
a considerable number of journals is also received regu¬ 
larly, including such periodicals as the Annals of Botany^ 
Botanical Gazette^ Boiantsche Zcitung^ Fiora^ 

The laboratory lies a few yards to the north of the 
herbarium (a plan is given on p. 33) It consists of a one- 
story bungalow of bnck on a stone foundation, and with 
cement floor and tiled roof The length of the building 
runs approximately east and west, and on the north and 
south sides there are no verandahs At the east end 
IS a verandah 8 feet wide, the ends of which are built up 
so as to fonn—one a lavatory, the other a dark room for 
photographic work, fitted with sink, Ac At the west end 
is also a verandah of the same size, not built up in any 
way 

^ The building has six entrances, provided with French 
windows, two at each end and two on the south side 
I The other windows stand above the ground, and open 
' outwards There are doors leading from each room into 
all the adjacent rooms, so that free ventilation can be 
obtained, and at the same time any room can be com¬ 
pletely shut up if required to prevent draughts without 
interference with the acceshibility of the others. 

The principal room, the general microscopic and 
morphological laboratory, lies to the north-west, and is 
36 feet long and 18 feet nide It has four working 
windows facing north, each with table, shelves, sink, &c , 
and two other windows facing into the west verandah, 
which can also be used as microscoping windows if 
required The central part of the room will contain 
larger tables for microtome and other apparatus, and 
writing table 

To the east of this room is the smaller room devoted 
to physiological and pharmacological investigations 
Leading out of this room is a French window, which 
gives access to the little eastern verandah, which may be 
used for cultivation experiments, &c This room has 
two good working windows facing north, besides the 
French window It is provided with three sinks and a 
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lofge Btone bench. South of the physiological is the 
chemical laboratory, of the same size and construction, 
and with the dark room opening out of it West of the 
chemical laboratory is the economic, a large room 26 feet 
by 18 feet, with two good working windows, one French 
wmdow, and a fireplace. This room is intended for ex- 
penments m the preparation, &c, of economic products, 
such as rubber, fibres, &c Lastly, in the south*west 
comer of the building, is a smalt pnvate laboratory for 
the director or for work requinng special pnvacy from 
interruption This room is 18 feet oy 10 feet, with one 
working window on the south side, and another looking 
mto the western verandah 

The whole laboratory is well supplied with water from 
a pipe running round it, and starting from a cistern in 
the museum, at a height of about 15 feet above the 
laboratory Gas unfortunately is not at present avail¬ 
able, but of course there is no need for artincial light, the 
day in this country always lasting until 6pm 

when ordinarily filled, therefore, the laboratory can 
accommodate eleven workers, and at a pinch room can 
be made for four more For persons working at sys¬ 
tematic botany there is accommodation in the herbarium. 


Eliya in five, hours by rail The trains are comfortable, 
and provided with refreshment and sleepmg cars. 

For a few economic and other plants the climate of 
Peradeniya is somewhat too cold at night for complete 
success, and for trial of these and for the supply 01 the 
needs of the populous low-country of the south-west of 
the island, a second botanic and experimental garden is 
maintained at Henaratgoda, on the mam line of railway, 
seventeen miles from Colombo. It lies only about 
twenty feet above the sea, in a very uniform steamy 
climate, with a mean temperature of about 82° F The 
garden compnses forty acres, about twelve of which are 
still coveml with mngle, forming an interesting feature 
in the garden There is a very fair collection of plants 
in this garden, especially economic, including the 
onginal rubber trees sent to the East through the agency 
of Kew Gardens and the Government of India. Helmtft- 
thostachys zeylamca is abundant in the district, and 
many interesting plants can be seen in paddy fields and 
elsewhere There is a rest-house close to the railway 
station, a mile from the garden, and the garden contains 
a small laboratory with two working places 

A third garden is maintained at Hakgala, about six 



PUn of the new l^bontory, Royal Botanic Gardens, Feradmiya. a, General lahontory, a, Phyniologlcal laboratory ^ c. Lavatory n, Private 
laboratory , b, Economic laboratory , f, Chenneaf laboratory , g, Dark room , v, Verandaho. Scale i/i6 inch to i foul 


Of the eleven places, the present staff and workers living 
in the colony will use five or perhaps six, so that there 
15 room now available for five or six workers from Europe 
and elsewhere The value to a botanist of a penod spent 
in the tr^ics can scarcely be overrated, and with the 
accommodation now aflbrded at Peradeniya and in Java, 
the ease and comparative cheapness of the journey, and 
of living and travelling in Ceylon, there is no reason why 
many more should not visit and work in a tropical station 
than have so far done so 

The neighbourhood of Peradeniya is very beautiful, it 
IS mostly cultivated in rice, tea, coco-nuts, fruit, &c, but 
there are some interesting pieces of wild vegetation 
within easy reach, and many fine pieces of forest, &c, can 
be reached within a short time by rail or road The 
nver below the gardens contains most of the known 
Ceylon species of that very remarkable order the 
Podostemacece Kandy is within easy reach, and con¬ 
tains several good hotels, a good English club, tennis, 
croquet, cricket and footl»ll clubs, &c , and there is a 
considerable society of English people m the town and 
suburbs. Colombo can be reached in four, Nuwnra 
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miles from the chief sanatorium of Ceylon, Nuwara 
Eliya The garden occupies an extremely beautiful 
situation on the side of Haxgala Mountain, with in ex 
tensive view over a wide expanse of mountain country 
It comprises about 550 acres of land, only about thirt> 
five of which are in cultivation, the rest being untouch^ 
natural country, some covered with jungle, some being 
grass land (p&t&nft, as it is locally called) The vegeta¬ 
tion in the district all around here is very intere5tin|f, 
having been but little interfered with by cultivation m 
any way, and that only in a few spots. The interesting 
Horton Plains are ei^teen miles from H.^kgala, 
through wild country ^ere is n rest-house at the 
Plains, which he 7200 feet above sca-levcl The flora of 
these up-country regions is of great interest to a boUnist 
Many European genera are here represented, surh as 
buttercups, violets, valerian, brambles, Lycopods, 
Selaginello, Psilotum, &c., arc very common Many 
interesting biological features exhibit themselves 111 this 
vegetation 

The garden at Hakgala lies at 5600 feet above sea- 
level, and has a comparatively cold climate, with a mean 
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annual temperature of 6i‘' F Frost never occurs, though 
it IS fre<^ent at slightly hi^er elevations, such as 
Nuwara Eliya (6200 feet^ There is, unfortunately, 
no accommodation for visitors at present nearer than 
Nuwara Eliya, six miles away , but it is hoped to erect a 
small laboratory in the garden, with a small living room 
attached, where workers may live and sleep 

A fourth garden is kept up at Badulla, the capital of 
the Uva province, at an elevation of 2200 feet, on the 
eastern side of the mountains The chief botanical 
interest of this district lies in its somewhat drier climate, 
so that It has much more pAtiin& land than the western 
side of the mountains, and in the fact that its dry season 
comes, not in the north-east but in the south west mon¬ 
soon, so that the periodicity of the vegetation is different 
Fruit, which at Peradeniya ripens in March and April, 
ripens at Badulla in August, and so on 
Yet another garden is maintained at the ancient capital j 
of the island, the famous “ buried city ” of Anuradhapura, 
the capital of the north-central province This lies in the 
middle of the dry country, which makes up about three 
fifths of the island, and has an Indian climete, with ram 
almost confined to the last three months of the year, and 
drought during the remainder, including the south west 
monsoon The flora of this distnet is therefore, as might 
be expected, very different from that of the rainy south¬ 
western and central provinces 
The island can show, withm an area of rather less than 
that of Ireland, a most remarkable range of climate and 
flora, rendering it very interesting to the traveller xnd 
naturalist, in this respect it is unrivalled in the tropics 
Fhe working botanist or student has, further, the great 
advantage of having at his hand the excellent flora pre 
pared by Dr Tnmen, and finished after his death by Sir 
Joseph Hooker There are doubtless many new species 
still to be found in the eastern and south western 
'districts, as well as m^n^ unrecorded species, but the 
student who does not desire to specialise in this depart¬ 
ment of botanv will be grateful for the useful flora, which 
renders the identification of his collections, or of the 
plants he may be experimenting with, a matter of com¬ 
parative ease The vascular cryptogams and many of 
the mosses have been identified, but there is much to be 
done at the lower forms of vegetation 

Peradeniya is easily reached from any part of the 
world, Colombo being one of the greatest ports of call 
Direct lines of steamers run to Europe, China, Japan, 

1 a\a, Queensland, Adelaide, Melbourne and Sydney, 
launtius, South Afnca, and all Indian ports Madras 
may be reached in thirty-eight hours by boat and rail 
To England there is a very large choice of steamers. 
The favourite lines with Ceylon people are perhaps the 
Btbby and the Norddeutscher Lloyd, but the P and O , 
the Onent, Messagenes Mantimes, Bntish Indio, and 
many others, are much used The first-named is the 
-cheapest of the large English lines, but is first-class only 
First class returns to Colombo, available for six months, 
are from 70/ to 90/ Second class, which is very com 
foitable on the largest lines, is from 50/ to 60/ A few 
pounds are necessary on the voyage for tips, sports, tnps 
on shore, &c Banking accounts may be opened in 
Kandy, and money easily remitted to and from Europe. 
The value of the rupee is now is 4^, and seems likely to 
Tcmain at that figure 

Verv little is necessary in the way of outfit Drill and 
khaki clothes can be bought here for less than half their 
price in England , also topees (sun luUa) At Kandy the 
usual dress is similar to that worn in England in summer , 
at Nuwara Eliya it "is colder, and twe^ suits are often 
worn All articles of clothing can be bought here, and 
usually as cheaply as, or more so than, m Europe 

The usual division of the day is as follows Rising at 
daylight, a light early tea of eggs and toast is taken about 
15, alter which a walk in the garden is pleasant, com 
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mencing laboratory work at 7 30, and continuing till 1 
which IS the breakfiast hour After breakfiast follows a 
rest indoors, but not sleep, and work may be resumed at 
about 1 50 for a couple of hours or sa After tea the re» 
maining two hours of light are given to tennis, cvclingj 
and other forms of exercise, fmlowed by a bath, and 
dinner at 7 or 7 30 The evening is devoted to amuse¬ 
ment 

Travelling in Ceylon is easy in all but the most out-of- 
the way or sparsely populated parts Kailwa3rs and 
good roads intersect the greater part ot the island, and 
there are coach services to a great number of places not 
served by the railways Rest-houses or Government 
inns are found in all towns that have no hotels, and at 
intervals of 14 miles along all mam roads The average 
cost of living while on tour may be put down as about 
Rs 7 or 8 per diem exclusive of fares by rail or coach 
Steamers run round the island, calling at all the chief 
ports. 

There is at present no rest-house or hotel at Pera¬ 
deniya Itself, and visitors must live in Kandy, where 
arrangements have been made with some of the hotels 
to beard persons working in the laboratory at from 
Rs 5 to Rs 7 per day There is a convenient service of 
trains, but the most satisfactory way is to cycle in and 
out The road is in excellent order, and the distance 
from the furthest hotel under five miles It is hoped 
that accommodation may be provided at Peradeniya 
Itself before long 

Assuming that six months are spent from starting to 
date of arnval back m Europe, the cost of the trip 
should not much exceed 185/, made up thus 
fare (first return) 

Twenty weeks' board 66 

Travelling ao 

Sundry 12 to 20 

£191 

This might be much reduced by economy, and by 
travelling second class from Europe, and the propor¬ 
tionate cost would of course be less if the visit were of 
longer duration If much travelling is to be done in the 
island the amount shown above will have to be increased, 
the 20/ being allowed for four weeks only By very 
close economy and reduction of travelling, and by 
travelling second class, the total might be reduced to 
perhaps 140/ 

Trustworthy information about Ceylon may be obtained 
in various books The most interesting are Sir £ 
Tennent's Ceylon,” which is now out of print, and to a 
botanist, Tnmen's paper “On the Flora of Ceylon as 
affected by Climate,” in the Journal of Botany for 1886 
I'erguson’s Handbook and Directory contains a vast 
mass of information and statistics, and his “ Ceylon in 
1893” 18 also of interest 

Intending visitors should communicate some time m 
advance with the director, mentioning what line of work 
they propose to take up, and any special facilities they 
I may require JOHN C Willis. 


THE STOCKHOLM INTERNATIONAL 
FISHERIES CONFERENCE 
^H£ International Conference, whioh met m Stock- 
^ holm from June 15 to June 23 last, and had for 
Its object the arrangement of a scheme for the explor¬ 
ation of the northern seas in the interests of fisheries, 
has now issued its report The Conference assembled at 
the invitation of the Government of Sweden, and official 
representatives attended on behalf of the Governments of 
Germany, Denmark, Great Britain, Norway, Holland, 
Russia and Sweden 

The formal reiolutioni unanimously passed by the delegates— 
Messrs. Archer, Cleve, Drechsel, Ekman, von urunm, Hcmcke, 
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Henaen, Herwig, Hjort, Hock, Knudien, KrUmniel, Lehm 
kuhl, Lundbeiig, Murray, Nanion, Petcraen, Pettenson, D’Arcy 
Thompaon, Trybom, Akennan—were u followa — 

Conaidering that a rational exploitation of the aea should rest 
■I far as possible on sclentihc inquiry, and considering that 
international co operation Is the best way of arriving at aatia 
factory results in this direction, especially if in the execution of 
the investigations It be kept conitantlv in view that their nninary 
object IS to promote and improve the fiahcncs through inter 
national agreements, this International Conference resfilves to 
recommend to the Sutea concerned the following scheme of 
investigations, which should be earned out for a period of at 
least five years 

Programme for the hydrographical and biological wotktn 
the Northern parts of the Atlantic Ocean^ the North 
Seay the Raltu and adjoining Seas 

A.—The Hydkcx raphical Work 

I The hydrographical researches shall have for their object 
the distinciinn of the different water strata, according to their 
geographical distribution, their de|iths, their temperature, 
salinity, gas contents plankton and cunents, in order to find 
the /undraental pnnetplea, not only for the determination of the 
external conditloni of the useful manne animals, but also for 
weather forecasts for extended periods in the interests of 
agriculture 

II As the hydrographical conditions are subject to seasonal 
changes, and as these strongly influence the distribution and 
life-conditions of useful manne animals and the state of the 
weather and other general meteorological conditions, it is 
desirable that the observations should be mode so far os possible 
simultaneously in the four typical months, February, May, 
August and November, at definite points along the same 
determined lines 

III The observations referred to in 11 would consist oft — 
(a) Observations of tem)>eraturei humidity and pressure of 

the air every two hours, self registenng instruments for inter 
polation, and Assmann's aspirator shoula be used 
Opportunities should be afforded to the meteorological offices 
to maKe on board the ships physical observations on the higher 
levels of the atmosphere by me^ns of kites. 

The other meteorological observations arc to be carried out 
according to the methods adopted by the meteorological offices 
of the nations represented 

TTie observations, meteorological as well ns hydrographical, 
made on board the special steamers at the time of the survey in 
the typical months, are to be immediately worked out under the 
supervision of the central bureau (see C) fur publication in a 
bulletin, wherein the conditions of the sea and the atmosphere 
are to be represented by tables and synoptical charts in co 
operation with the meteorological institutes of the nations 
represented 

(^) The tempemture of the surface water shall be taken every 
two hours, or, when necessary, more frequently It is desirable 
that self registering apparatus should be usetMor interpolation 
Observations on the vertical distribution of the temperature 
are to be taken at the points mentioned m II , and should be 
taken r|gularlyat intervals of o, 5, 10, 15, 20^ 30, 40, $0. 75t 
loo, 150, 200, 350, 300. 400 metres, and so on , but all critnal 
parts of the curve must be determined by extra readings 
The bottom temperature is to be investigated with all possible 
care 

(r) At every point and from every depth where the temper 
ature u observed, a sample of water shall be collected for the 
determination of lU salinity and density 
By salwuty is to be understood the total weight in grammes of 
the solid matter dissolved in 1000 grammes of water 
By density n to be understood the weight in grammes' of 
one cubic centimetre of water of the temperature in situ 
I e the specific gravity in ntu referred to pure water of 

.4-c 

For orientation, prelinunary determination of the salmity 
should be made on board ship with expedient instruments, but 
the exact detenninaUon of the salinity and density of all sam|dcs 
shall take place in a laboratory for sciemific work 
id) At certain depths of the points mentioned in II, and 

' Units of wdgbt an ban uad Imtaad of nuua-nnln. 
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elsewhere on the surface, water umples ^ould be collected for 
analysts of the gas-coDKtituents (oxygen, nitrogen and carbonic 
acid) 

IV For meaiurement of depth the unil to be adopted is the 
metre, together with which the depth may be also recorded irv 
Eiwluth fathoms 

Geejeraphuat points are to he referred to the longitude of 
Greenwich, and honrontal distances are to be expresSM in sea 
miles (:? 1852 metres) 

Thennometers to be used fur the determination of the surface- 
temperature may be either centigrade or l*ahrenheit, but for 
publication all numbers are to be reduced to centigrade 

In the centigrade thermometers the distance liciween two- 
degree marks should be at least 5 mm and the degree ilmded 
at least in two parts, the Fahrenheit thermometer to be diiided 
ID a corresponding manner 

The use of Pctterison’s insulated water bottle is rccommendetfe 


for moderate depths, and the thermometers used for thu anpar 
atus should have a space at least 10 mm between the marks of 
one degree, and Iht degree should be divided in ten parts 

For greater depths of the ocean Negrctti /umbra's ur other 
thermometers of a similar type should be used 

Tht glass to be used lor the thermometers as well is the 
thermometers should be tested and approved by the central 
bureau (ice C, a) 

For the determination of salinity and density either chemical 
or phjsical methods may adopted, provided that the s'llinity 
can be determined with an accuracy 01 o,oq m a thousand fiarls- 
(and the density up to 0,00004) 

The determination of these constants can be founded either 
upon chemical analysis of the halogen by weighing or titrition, 
or upon physical dcterminabon of the specific gravity b) means 
of hjdrofltatical Iwlance pycnometers and hydrometers, provided 
that mcamires be taken to exclude disturoances arising from 
thermal effects, capillanty, viscosity, 

The chemical analysis shall be controlled by physical methods, 
and the physical determinations by chemical analysis m the 
following manner — 

From every collection of samples examined at least three shall 
lie selected and sent to the central bureau Standard samples 
shall be sent m return ' 

The specif c gravity » to be represented in the tables b> the 

( -jii 

4 

V Samples for gas analysis are to be collected each time m a 
pair of sterilised vacuum tulx» 

It 18 desirable that the existing tables of absorption of nitrogen 
and oxygen should be revised 

VI Qualitative plankton observations should be made every 
six hours by pumping through a silk net (N r 18) for the space 
of fifteen minutes, and at the same lime a sample of water 
(III should be uken 

At the points mentioned in 11 samples for quantitative- 
analysis are to be collected according to the methra of Prof 
Hensen at different depths depending on the hjdrographical 
circumstances 

Petersen's modification of Hensen's net is recommended 
Observations on transparency and colour of the water should 
be made at the points mention^ m II 

Opportunities should be afforded to bacteriological institutions 
to carry out investigations in the ocean 
VII Observations on currents and tides should l^e carried 
out as frequently as the circumstances allow 
The currents should be examined, when possible, b) direct 
current meters and by surface and mtermediatc floats and by 
bottom rollers. 

The ship should be anchored occasionally m order to make 
frequent oMrvaUons during a complete peri^ of tide. 

VIII It 18 desirable that a chart should be prepared of the 
bottom of the seas examined, showing the nature of the 'tea- 
bollom 

The deKnpUon of the deposits Is to be earned out on a 
definite plan, to be afterwards settled (see Appendix III) 

IX The normal observations are to be carried out along the 

1 By ttmmdmrd water shall ba nndcrsiocKl samplts of filtertd sea water,, 
iba payalcal and chsmical properties of whkh are knawa with all ts>ulhlfl 
■ccnracy by analysis, and slatamenti of which are unt to the different 
laboratorlai, togetW with samples. , v l 

In respect to hatogan the ordinary water samplei have to bo compored 
with the standard water by analytkaT methods. 
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lines provinunally drawn on the annexed chart, where R denotes 
the Russian, b ihe Finnish, S the Swedish, G the Oerman, Da 
Ihe Danish, Jyn the Dutch, N the Norwegian, and B the Rntish 
lanes. 

The special points arc to be decided by the respective nations, 
■and when once chosen the subsequent observations are to be 
•renrated at the same points. 

The particular instructioos for the stations will be given by 
the respective nations, and the communications as to the extent 
and the nature of the observations shall take place through the 
central bureau (see C, a and e) 

X It IS desirable. In carrying out these investigations, to 
make use of regular bners, fight ships, &c , and coast stations 
for the purpose of taking temperature observations and collect 
4ng samples of sea water and plankton 

These observations are to be taken not only in the typical 
months, but also during the intervening periods 


abundance, and average size of economic fishes, and the causes 
of the same. 

II (a) Experimental fishings m the known fishing grounds 
dunng the time of the fishery, as well as omtnd$ these areas and 
seasons. 

(6) Preparation of uniform statistics of the experimental 
catches, with particulars of the number, species, sue, weight 
and condition of the fish , for example, as done on board the 
Garland by the Scottish Fishery Board 
(c) The uniform use of appropriate apparatus for the ex¬ 
perimental capture of the different species and sizes of fish. 

{d) The expenmenial marking and liberation of fish, for 
instance, of plaice, on as large a scale as posalble and over 
extensive areas , for example, as carried out by Dr C O Joh 
Petersen and Dr T W Fulton (Reports of the D^ish 
Biological Station and the Fishery Board for Scotland) and 
others (see Appendix IV ) 



DivUioa of Arcmi for InvaitigAtloiu In connection with FiPiberm. 


B —Thk Biological Work 

1 (a) Determination of the topographical and bathymetrical 
<listnbat]on of eggs and lanne of manne economic fishes , for 
example, by quantitative methods, such as those of Hensen, and 
with specuii reference to the most important species, tu^ as 
plaice, cod and haddock, herring, &c (see Appendix I ) 

(d) Continued Investintion of the life history and conditions 
of bfe of young fishes of economic species In their post larva 
stages and till they reach maturity, with special rerereiice to their 
local distnbntioD 

(f) Systematic observation of mature marketable fishes with 
reference to their local vgnctics and migrations, their conditions 
of life, nourishment (d, for instance, by investigation of the 
contents of the stomach), and natural enemies , also observations 
on the occurrence and nature nf fish food at the bottom, the 
surhee and Intermedute waters down to depths at least to 
metres (see Appendix I ) 

(i) Determination of periodic venations m the occurrence, 
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III (a) It u desirable to collect uniform statistics of the 
number, weight and value of the fish landed, of the means of 
capture, and of the pcrioni engaged in the industry, for 
example, as in the General Reports of the Scottidi Fishery 
Board 

(^) It u desirable to collect material for the preparation Oa 
maps, showing the fishing grounds and the kinds of fishing 
here practised A. VIlI ) 

C —Organisation of a Central Bureau 

I The Conference recommends that there should be for the 
inlematlonal hydrogra^lcal and biological researches of the 
seas an intemaUonal Coonal with a central bureau, furnished 
with a laboratory (see Appendix II). The central bureau 
will be - 

(a) To give uniform directions for the bydronaphkal and 
biological researches in accordance with the resolulioiis drawn 
up in the programme of the pcestnt Conference, or in 
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accordance with such modificationi as may be introduced later 
with the consent of the States represented 
(^) To control the apparatus and to insure unifonnity of 
methods. 

(r) To undertake such particular work as may be entrusted to 
u by the participating Governments. 

(a) To publish penodlcal reports and papers which may 
prove useful in earring out the co-operative work 
(r) To decide the graphic representations, scales, slens and 
colours to be used in the charts for the purpose of obuining 
uniformity in the publications. 

(/) To make, in connection with the Investigations, applies 
non to the telegraph administrations for the purpose oi obtaining 
determinations from time to time of the changes m the resistance 
of the cables which cross the areas in any direction 
II (a) The permanent international Council should consist 
of commissioners elected by the Governments interested Each 
Govemment may appoint two commissioners who may be 
represented at meetings by lubitituLes. 

{b) The Counal elects its president and vice president, and 
appoints all officials conneclea with the central bureau Should 
the general secretary represent hydrographical sciences, his 
principal assistant should represent the biological sciences, or 

(r) The Counal shall draw up its own order of proceedings 
{d) The expenses of the central office are approximately 
estimated at 4800/ (96,000 marks) yearly 
(«) The place of the central Iwreau, to be deaded liy the 
Governments concerned, shall at the same time be the residence 
of the general secretary, and should be conveniently situated for 
hydrographical and biological researches 

(/) It will be ibr the Governments concerned to decide 
among themselves the share to be liome by each 

Scheme for the Rxpendxtwe of the Central Bureau 


<i) General Secretary 750 

(X) Pnncipal Assistant 500 

<3) Prestdenl, for incidental expenses other than 

travelling expenses 200 

(4) Vice President, for incidental expenses other 

than travelling expenses loo 

<5) Office, laboratory, sctenlific and technical 
assistants, draughtsmen, clerks, servants, 
postage, telegrams and similar expenses 2x50 

(6) Travelb^ expenses 300 

NoCfl Trawllmg sxpsrtn of ctminlBionen at 
UDding mMtinn tha Council lUiall ba borna 
by ihair raapecuve GovernnientB. 

(7) Printing 500 

(8) Incidental expenses 200 


;f48oo 

D—It is desirable that these investigations should begin 
1, 1901 

E > The Conference declares that it is of the greatest import¬ 
ance, both for high sea fishenesond for the weather forecasu for 
long penods, that the Faroe Islands and Iceland should be 
tnefuaed in the European tclemph system as soon as possible 

h —Tbe relation between Uie quantity of halogen contained 
in the water and the density of the %vater shall be carefully in 
vesligated fay an cxpcnroental revision of the tables compiled 
by Knudsen (Ingolf Exp. u. 37). The tables compiled by 
Makaroff, Krtimmel and others for the relation of specific 
gravi^ to density and salinity are likewise In urgent need of 
exMrimental revuion 

It is proMed to undertake these investigations in the 
technical institute at Cemuhagen under the direction of a com¬ 
mittee conaisUDg of Sir John Murray, Messrs. Knudsen, 
Pettersson, Nansen, KrUmmel, II N Dickson, and Makaroff 
The means for carrying out these works are to be requested 
from such learned soaeues as have funds for such purposes 

G —The Conference recommends that these resoluuons be 
brought by the naUons concerned to the knowledge of the 
GovernmenU of France and Bclgmin. 

H —In case the resolutions of the Conference should be 
accepted by the States, it is anticipated that some length of time 
will elapse before the organiMtion of the central bureau is com 
pleted lu the meantime the Governments may wuh to 
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posseu an organintion in connection with this Conference 
which may be useful m constituting the Council and the central 
bureau 

The members of the third committee—Akerman, Drechsel, 
Von Gnmm, Herwig, Hoek, T Murray, Nansen, Pettersson — 
hereby offer their services for tnis inirpose 

Appendix I is on the q^ntitative estimation of pelagic 
fish-eggs and larvti., by Prof Hensen , Appendix 11 , on 
the Central Laboratory, by Prof Nansen , Appendix 111 , 
on plankton investigations,by Profs Cleve andWttersson, 
and Appendix IV , on the marking of fishes in the waters 
of the region of the Baltic and the North Sea, by Dr 
Try bom 


NOTES 

One of the most transcendent sights that it is given to man to 
witness u due next week Those who saw ‘he * falling stars” 
of 1866 readily acknowledge that there is no other phenomenon 
which IS equal to it in majesty and enthralling beauty 1 and al 
though comparisons are always odious, and generally misleading, 
some have held that the 1866 display was far more sinking than 
a total eclipse of the sun It is to be hoped, therefore, that the 
sky will be clear during the early mornings of next week It 
appears from a communication of Messrs. Johnstone Stoney and 
Downing, which appears m another column, that it is not yet 
known whether the densest pari of ihe meteors will be encoun 
tered on the morning of the 15th or dnnng the next night 
It IS to be regretted that bright moonlight will certainly prevent 
the shower from bang seen with the same effect as m 1866, u 
It should happen before the morning hours, 

Cbriainly not for many years has there been so much 
anxiety, either expressed or silently borne, as since some days 
ago, when the wire joining I.«adysmilh and civilisation was 
broken Not only have the relatives of the 10,000 Untons 
beleaguered there been anxious, but all who take interest in the 
severe struggle which is now going on It has been a matter o 
general surprise that in a campaign in which the cutting 
of telegraph wires was the first thing to be expected, and the 
investment of several isolated garrisons for a time was to be 
taken for granted, Marconi apparatus was not installed as a 
matter of course Wc do not share this surprise, science, and 
especially the latest developments of saence, are the last things 
to interest our Government and the Government Departments, 
they do not believe in science, they care to know very little 
about It, and the scientific spirit u absent from too many ot 
their plans and doings. Hence we have now to be thankful that 
they have reached the level of the pigeon post, which has been 
the only oflkial means, and that on the part of one or two birds, 
to keep us in touch with our beleaguered forces. It u sUted that 
even the Commander in Chief, Lord Wolscley, has exprestsed 
some surprise that the so-called "IntcUigcnce Department” ut 
the Army allowed the I.ady8mith force to go to the front with 
mountain guns against a Boer force which they should have 
known might be armed with Schneider Canet cannons of large 
calibre i and it would seem that probably a terrible disaster has 
been prevented, not by our Intelligence Department, not by the 
outfit of our Army, but by the apparently accidental arrival of 
naval guns and persoiwl at the last moment Why is there not 
a Saentific Committee to do what it can in advising the military 
authorities? If they could do nothing, nobody would be the 
worse, but they might be able to do much to the Dation*i 
advantage. 

At the anniversary meeting of the Koyal Society on 
November 30, the following Fellows will be recommended by 
|he President and Council of the Royal Society for election 
into tbe Council for the year r9oa The names of new members 
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Kre printed m italics —President Lord Lister Treaiurer 
Alfred lira) Kempe Sccrctanes Sir Michael Foster, K C B • 
Prof Arthur William KUcker i'ureifpi Secretary Dr Ihomas 
Edward Tkorp4 Other memliers of the Council Horace J 
Drown, CaplHin Ettnck William Creak, U N , Prof Jfimci 
Dewar, Pro/ Edmn Baihy Eilioti, Dr Hans f*rtednck Gadow, 
Pruf William Doliinwin Halliburton, Prof William Abbott 
Herd man, Sir John Murray^ K t B ^ Sir Andrew Noble, 
K.C.B , Prof ArnoUi Wiiham Remold^ Dr CjeoT[;c John¬ 
stone Stoney, George James Symons^ J f H Teai/, Prof 
Joseph John Thomson, I*ro/ I dward linmelt Tylor, Sir 
Samuel Wilk^y Hart 

Thf gold medal of the Highland and AgncuUural Society of 
Scotland has been awarded to Prof Ci>ssar Lwart in recognition 
of his intercrusMing and otlier experiments Seeing that the 
Scottish Agricultural Society hoa a reserve fund of welt nigh 
100,000/, and that then, was a clear profit of over 4 0 00/ at 
the last show—the show at which Prof Lwarl's zebra hybrids 
attracted so much attention—it is a matter of some surprise 
that the directors of the Society have not ere this voted a sub 
■tantial sum in aid of the extremely cosily experiments which 
for some years ha\e been steadily earned on in the vicinity of 
Edinburgh 

Dk W H CoRMKLU, professor of hygiene and public 
health m University College, London, has been appointed to 
the newly created post of consulting sanitary adviser to Her 
Majesty’s Office of Works, for the Koyal Palaces and Public 
Buildings tn charge of the I>epartment 

At the recent annual meeting of the Royal Academy of 
Medicine m Ireland, the following distinguished men of science 
were elected honorary Fellows of the Academy Sir J Burdon- 
Sanderson, Bart , h R S , Prof Howard Kelly, Baltimore, 
Prof Koch, Berlin, Prof Kucher, Bern, Prof Th Lelier, 
Hctdellierg , Sir W MacCormoc, Bart , K C V O , liondon , 
Pruf Martin, Berlin | Prof Nothnagcl, Vienna, Prof Osier, 
Baltimore , and Sir W Turner, HRS, Edinburgh 

An egg of Ae/yornis maxtmits^ measuring nearly a yard in 
circumference, was sold at Mr J C Stevens’s auction rooms on 
Tuesday, the price realised being forty two guineas. 

We regret to see the announcement of the death of Dr 
Edward Orton, the distinguished geologist, and president of the 
American Association for the Advancement of Science 

Six public lectures on ** Fnglond in South Africa,” illus 
trated by maps and lantern slides, will be given at the Imperial 
Institute on Thursday evenings during this month and next, by 
Mr Basil Wursfold The first lecture will be delivered this 
evening 

Wb learn from Science that Mr J B. Hatcher, and hii 
BSiifUDt Mr O A Peterson, have returned from their third 
exploration of Patagonia, where they were sent by the Oeo- 
logical Deportment of Princeton University Very eitennve 
eollections have been made of both vertebrate and invertebrate 
fossils of PaiagonU, and much matenol illustrating the zoology 
and botany of that region has been obtained 

The leases of the auriferous deposits of the north western 
■bore of the Sea of Okhotsk, In Siberia, recently dis¬ 
covered and ezp1o|ed by a special commission sent into the 
region referred by the Kusiion Imperial Government, are to 
be pot op for auction at St Petersburg in February 190a The 
OH^tioiu of the leases may be seen on application at the 
Imelhgence Branch of the Commercial Department of the 
Bovd of Trade. 
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It is stated by the Daily Hews that Prof Starr, of Chicago, 
who for many years has made a study of the ethnographical 
aspects of the interior of Mexico, has presented his valuable col¬ 
lection of objects, gathered during various expeditions into the 
heart of Mexico, to the Folk Lore Soaety, and the latter have, 
through the medium of their president, Mr E. Sidney Hart- 
land, offered to place the collection on permanent deposit m the 
Museum of Archaeology and Ethnology at Cambridge 

Tjie new session of the Society of Arts will be opened on 
November 15 with an address from the cliairman of the 
Council, Sir John Wolfe Itarry, K CB., F R.Sb In it it is 
probable that he will develop the subject of his address lost 
year, “ London Communications," and will make some sugges¬ 
tions as to the practical means of carrying his proposals into 
effect Thi. first paper after the opening meeting will be by 
Mr D K Hutchins, who will draw attention to the want m 
this country of measures for the proper conservation of woods 
and forests. At the next meeting Mr Allan Wyon will give a 
paper, pnncipally of an antiquarian nature, on the Cireat Seals 
of England At the other meetings before Christmas it is 
probable that Mr Joseph Cash will desenbe the substitutes 
which have recently l^een introduced to replace silk, and the 
methods of their production Mr F G Aflalo will draw alien 
tion to the nccexsity for some Ic^^islation to restrict sea anglers 
from catching immature and undersized fish , and Mr H 
Bloomfield Bare will describe and illustrate the methods, which 
have recently achieved considerable success In America, of 
teaching drawing by the use of the blackboard, both hands 
being employed Mr H H Cunynghame, who has devoted a 
great deal of attention to the subject, will give a course of 
Cantor Textures before Chnstmos on the art of enamelling It 
18 intended to demonstrate practically the whole process of 
enamel making during the course The Juvenile Lectures will 
be by Mr Herbert Jackson, of King's College, who will lecture 
on phosphorescence 

An imjiorlant article on Mangabeira rubber appears in the 
current number of the JCew Bulletin Partly m consequence 
of an improvement in the purity of the rubber, the price has 
recently advanced and the price of the best sorts is not much 
leas than that obtained for Para rubber The chief ccnlrLS for 
export of Mangabeira rubber are Bahia and Pernambuco 
Although but little is known so far of the cultivation of Manga 
bcira. It may be said that there u a considerable probability of 
Its becoming an important tree in rubber culture The ap¬ 
parently easy accommodation of the tree to soil and climate, 
lU early and considerable ywld, together with the fact that even 
under the rough treatment of the Indians it preserves its fruit¬ 
fulness, and also the facility with which it can be cultivated, 
promise a future And, taking a wide view of its possiUhtiei, 
from Its presence m the red coffee growing soils of the west of 
the Province of SAo Paulo, it appears suiuble for the red earths 
of the German colonies of Africa, Uiambara and Togoland 
alike, such, for Instance, os occur at Misahobe in the latter 
Colony >or these soils it promises to be coiuiderably better 
suited than the Ceora rubber plant and the Para rubbers, and 
will probably give better results than Caslileoa, than which it is 
more hardy, eaihcr maturing, and smaller 

The information at present available on the subject of injurious 
iDsecU In India forests is brought together in on illustrated 
pamphlet (pp. 152) by Mr E P StebMng, which has been 
issued from the office of the supenotendent of Government 
printing, Calcutta. Locusu and white ants or termites 
ore among the most destructive pests of the insect kingdom 
The former invades the fertile plains of India from lU borne 
in the sandy deserts of Rajputona, Sind, and the Punjab, 
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and in the line it tokei not a green leaf or ihoot u left 
either in the forest or field It u pointed out that os the 
life history of the pest readily proves that forests and moisture 
are its greatest enemies, the reclamation of and sandy areas 
by means of plantations would tend to check its multiph 
cauon As to the white ant, though it u a most unwelcome 
intruder la ooy budding, it renders service to man in the forest 
by rapidly converting fisllen brooches, dead trees and decaying 
wood of all kinds into mud, each particle of wood eaten being 
replaced by earth Where termites ore numerous, the insects 
only feed on the outer dead portions of the bark of the trees, 
and do no damage to healthy trees The instinct of these Insects 
IS marvellous, Mr Stebtung states that he has often noticed 
that should a tree have a dead branch on its trunk, no matter at 
what elevation, on earthen gallery is run up by the white ants, 
and the branch attacked, the decaying wood being replaced by 
sod, which soon falls to the ground 

A NOTE on a new departure which has been mode m connec 
tion with the artificial hatching of salmon in Norway appears in 
ihe yimrmi/Ot the Society of Arts, formerly the young fry 
were allowed to escape as soon os they began to require food, 
and, therefore, when m a very delicate and defenceless con 
dition They are now retained m captivity, and fed four times 
a day upon the raw liver of slaughtered animals, until the 
autumn, after the system which obtains in America. According 
to Consul Nelson, of Bergen, the results of the first year's 
experiment at the Government hatchery on the Drammcn were 
satisfactory, on a8o,cxx> ova treated, the loss was only 2 per 
cent, and m the middle of October about 211,000 fry were 
turned out, while the percentage of loss has been still farther 
reduced of late years A belief u prevalent among the coast 
fishermen that salmon and sea trout spawn successfully in salt 
water, and in this connection a senes of experiments were eon« 
ducted under proper supervision, from which it appeared that 
(1) roe taken from salmon captured in a nver, or from sea trout 
which have remained until the spawning time in sea water, 
cannot be successfully developed in salt water, and (2) salmon 
and sea trout roe impregnated in fresh water may be hatched 
out in brackish water containing a small percentage of salt up 
to eight or rune per miile—that is to say, rather less than one- 
third of the salt contained in the sea water on the Norwegian 
coast 

Few people are aware that a number o. European nvers 
which were once almost desutute of fish ore now well stocked 
with species propagated from fry obtained from America An 
idea of the extent of the operations of the U S Fish Com 
mission, by which this change has been brought about, may be 
obtained from on article in the Saenf^ Amertcam About 
ten years ago young fry of Amencan landlocked salmon were 
shipped to Scotland, and since then they have multiplied 
rapidly, much to the detriment of the Scotch fish A shipment 
of Amencan black bass fry was made to France for stocking the 
nvers and streams, and, like the American salmon in Sc^h 
waters, they have flounshed so morvelloualy that to day they 
are quite common articles of diet at the >rcDch hotels and 
restaurants The French streams, since the introduction or the 
American bass, have doubled in their productive value, and 
there is every reason for the French anglers to be grateful to the 
U S Fish Comminion for stocking their waters with a new 
species of food fish Other varieties of fish have been shipped 
to France and elsewhere for scientific expenments. The 
American rock boss has been introduced into several English 
streams, and the American brook trout is to day m flourishing 
condition in the clear, cold streams of Russia and other northern 
countries of Europe The waters of Switserlond abound with 
many American common nver and brook fish, which make the 

NO. 1567, VOL 61] 


angling there superior to anything in the post It is even re- 
ported that the fine Amencan muskolonge has found a 
satisfactory home in the Rhine and Danube rivers. 

We have received the Report of the Meteorological Commis¬ 
sion of the Cape of Good Hope for the year 1898, a folio Blue 
Book of 1 63 pages, containing valuable results of meteorological 
observations mode under the direction of the Ccimmission, which 
has been collecting systematic information since the year 1861 
The system now embraces two stations of the first order, 54 of 
the second order (barometnc stations), 17 thermometne itauons 
and 370 ramfisU stations. These include observations mode 
in the South African Republic, the Orange Free Stale, and at 
various other stations outside Cape Colony The most note¬ 
worthy feature of the present Report u the inclusion of returns 
from the splendidly equipped station established by the l)e 
Beers* Company at Kenilworth, near Kimberley, at which 
hourly obecrvmliuns have been made during the whole year II 
is believed that this is the only station of its kind, not only in 
South Africa, but in the whole African continent. An interest¬ 
ing ocean-current bottle notice was lound on the coast, about 
latitude 34" 2' south, and longitude 20” 47' east It was thrown 
from the BiettgfeU in latitude 39” 58' south, and longitude 
23"* 23 ' east, and hod taken two years one hundred and thirty 
days in travelling 4^ $6' north and 35' east, having evidently 
been caught m the Agulhas current Among other useful in¬ 
formation, the Report contains notes on the weather of each 
month and the whole year, drawn up by the Secretary, with a 
senes of diagrams giving the mean monthly rainfall over the 
whole Colony, with the percenuge differences from the means 
for ten years (1885-94) 

The Report on the administration of the Meteorological 
Department of the Government of India in 1898-99, which has 
just been issued, is divided into two paru (i) a general account 
of the more important work of the department, and (2) details 
of administration The total number of staUons (including four 
first-class observatories) amounted to 174, and the number of 
rainfall stations from which monthly statements have been 
published was 2280. Seismographs have been established at 
three suitable observatories, and a bnef list of the earthquake 
shucks IS now given in the Monthly Weather Rtv%gw, a full 
account of the work done u promised in the next year’s Report. 
S<»ine important observations of the direction and velocity o* 
the upper clouds have been mode, and the results will be pub¬ 
lished in due course The seasonal forecasts, based on the 
snowfall of the mountain districts, show only a moderate agree¬ 
ment with the actual weather expcnenced, but storm warnings 
appear to have been carried out very satisfactorily, timely 
warning being given of all the more important storms which 
visited the Indian coasts, the opinions of the warnings of floods 
ore also generally satufretory I he Department is greatly 
assisted in its useful work by the liberality of the Eastern 
Telegraph Company, and the Indo European Telegraph I^eport- 
ment, for the concession of free telegrams from Aden and 
Persia. 

In the Bradshaw Lecture, delivered before the Royal College 
of Physicians of London on November 3, and published m the 
Lancet^ Dr A. Fox well points out that the firsl result of exer¬ 
cise u on increase m the rate and depth of the respirations^ 
that IS, of the respiratory exchange. The respiratory quouent, 
COi/Og, IS not increased, but if anything dlminubed in other 
words, the tissues ore os rich (or richer) In oxygen during exer 
else os during resL This necessitates a great increase In the 
absorption of oxygen at this time , for it has been shown that a 
man gives off ten times os much carbonic acid when on the 
4 ieadinill oi he does when asleep. But it is a remarkable fact 
that arm work, per unit of work done, requires a greater 
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abioq>tion of oxygen than climbing, and climbing than walking 
on the level If the amount of ozjrgen absorbed during sleep 
per mmute be 100 grams, then in a minute's walking at three 
miles an hour on the level It would be 500 grams, in climbing a 
yard high 5000 grams, and in doing the same amount of 
kilogram metres by turning a wheel (arm work) 7000 grams. 
Such an enormous increase in the absorption of oxygen and 
giving out of carbomc acid must seriously strain the resources 
of the organs concerned Dr Foxwell considers that the lungs 
and the right ventncle of the heart hear the brunt of the extra 
labour involved in short strenuous exertions. 

In the Pkyiual Pevttw for September, Messrs. W O 
Atwater and £ B Rosa give the first part of a paper describing 
a new respiration calorimeter and certain experiments made 
with It on the conservation of energy in the human body The 
apparatus desenbed has been devised and the methods of ex¬ 
perimenting have been elaborated for use in inquines bearing 
(1) on the question as to whether the principle of conservation 
of energy holds good in the living organism, and (2) aasumiog 
this law to be true, on the acquisition of more definite knowledge 
of the wa>u in which the body is nourished and of the values 
and uses of food We would suggest that in expenm^ts upon 
the living organism, the second law of thermodynamics opens 
up a much more interesting field of study than the first law It 
has been suggested that vital processes afford the most likely 
region in which to seek for the existence of Maxwell's " demons,” 
and should their non existence be established, information os to 
the relative efficiency of the human individual as compared with 
a perfectly reversible thermodynamic engine is much to be 
desired 

Tub Soulongcs Canal, which has recently been opened for 
traffic, completes the scheme for providing a 14 feet water way 
from the Oreat Lakes to Montreal, in place of 9 feet, which 
previously had been the ruling depth for the navigation It 11 
considered that owing to the increased size of the vessels which 
will now be able to reach Montreal from the Great Lakes, the 
price of conveyance of wheat and other products of the 
North west will be so reduced as to lead to the diversion 
of the principal part of the traffic which now finds its way 
to this country through America by the Lrie Canal and New 
York The St I^wrencc has bwn dredged and deepened 
below Montreal, so that large ocean going vessels navigate the 
river up to that city, which has become the head both of the 
ocean and inland navigation The Soulanges takes the place of 
the old Bcauharnois Canal, il 1 >eing found leu costl) to con 
Btruct an entirely new water way over this length than to widen 
and deepen the old one The new canal connects Lake Francis 
with the Ottawa River The fall in tins length u 82 feet, 
which U overcome by four locks, this descent forming about half 
the total fall between I^ke Ontario and the St Lawrence. 
Electricity is used for lighting the locks and for operating the 
machinery for opening and closing the gates and sluices The 
canal has cost 1,000,000/ , the total sum ex])endcd by the 
Dominion on the improved water ways amounting to nearly 
8,000,000/ 

Thr current number of Tetermann's Miitketiungen contains 
a valuable paper on the fundamental lines of structure of the 
Eastern Alps, by Dr C Diener An examination of the new 
material collected during the last few years leads the author to 
the opinion that tl^e old division of the Eastern Alps into three 
xones, one crystalline and two limestone zones, is inadequate 
the division is rather into five zones, which radiate eastward 
The *'Flysch” cone forms part of a *ectonic unit ninnmgilo 
north eastern Switzerland and the western Alps, next comes 
the northern limestone zone, and then the central zone, which 
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is made up of a number of different parts. The fourth zone la 
the ** Drancug ” of Sueu, and the fifth the southern limestone 
nme 

The Smithsonian Institution has Just issued a repnnt of two 
old papers, by Dr Otis T Mason, on the Latimer ^llecbon of 
Antiquities from Porto Rico, and on the Gueade Collection from 
Pointe k pttre, Guadeloupe There seems to be some doubt 
whether the wonderful examples of stone carvings were the 
work of Canbs or of their more peaceful neighbours; the 
evidence seems rather to point in favour of the former view At 
Porto Rico arc found mammiform stones which consist of a 
human or ammal image associated with a conical projection; 
there are also found go-called "collars.” These are slender 
ringed stones shaped something like a horse collar; they average 
ablaut seventeen inches long and twelve inches wide. They are 
beautifully worked and usually decorated with claboratel/ 
carved panels, the significance of these two groups of objects 
is unknown Those interested in aboriginal stone work should 
consult these papers, which have numerous illustrations, those 
In the second paper are in that queer dotted American style m 
which even contour lines are usually omitted The wonderful 
results that can be obtained by ravages without metal tools 
are here well demonstrated 

We have received the parts of the Brazilian journal Lavonra 
for May, July and August 1899 They include articles on 
imported insect pests, the Soja bean, agriculture, and x'arious 
other observations, mostly illustrated, principally of local agricut 
lural interest 

The seventh edition of Foster and Langley's well known 
"Course of Elementary Practical Physiology and Histology" 
(Macmillan) differs m several respects from preceding editions. 
Most of the lessons have been rewntten, a few have been added, 
and the lesson on the dUsection of the rabbit and dog has been 
omitted Dr L. E Shore has revised and rewritten the portions 
of the book dealing with chemical physiology, and with the 
physiology of muscle and nerve, and his name appears with Dr 
Langley's, on the title page, as joint editor of the new edition 
The volume will doubtless be a$ widely used and appreciated 
in the future as it has been for more than twenty years 

We have received from Mr C L. Wrogge, chief of the 
Weather Bureau, Hnsbane, a Mt of weather charts of Australasia 
for January 1898 The isobars are extended seawards over the 
Great Australian Bight and to New Zealand These curves are 
to a great extent problematical, as indicated by the broken 
lines, and even over the land they appear to have been drawn 
from insufficient data in the western and north western districts, 
the charts are also loo much after date to be of general interest 
We should prefer to see charts drawn by each Colony separately, 
from Its own materials, and published within reasonable time 
after dale 

The additions to the Zooli^ical Society's Gardens during the 
past week include a Macaque Monkey (Macatus cymomc/^t, d) 
from India, presented by Mr C^les Dallas, a Vulpine 
Phalanger (Trsr^jirrr^j vulpcada) from Australia, presented 
Mr D Woosman , a Shag {Phalturoccrax gmu/as), European, 
presented by Mr t S Montague, a Herring Gull (Aarwj 
aTgentcUut\ two Glaucous Ciulls i^Larui European, 

presented by Mr. H J Pearson; seven Cape Scorpions 
( Of^tihoptkalmus <ap€mts) from South Africa, presented by Dr 
W F Purcell j a (Cardinal Kclectus (Eciecttts (ardtnalu) 
(habitat?), a Grand Ecleclus raraius) from Moluccas, 

a Mealy Amazon {Chrysot%i ft^rtn^sa) from South America, 
four Blanding's Terrapins (Emys biandtngi\ five Prickly 
Tnonyx {Tnenyx sptmfer) from North America, deposited , 
twelve Golden Carp {Carasstus anraiM), European, purchased. 
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OUR ASTRONOMICAL COLUMN 
Holmes* Comet (1899 d) 
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Comet Giacobini (1899 «) 
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The Com I Nr Mbipok Shower ^Much has recently been 
written respectinj; the necessary preparations fur obtaining 
photographic record of the T^nirls, but hitherto these instruc 
tions nave only taken into consideration the determination of 
the position and appearance of the meteor trail There must 
be many, however, who are in a jiosition to attempt to obtain a 
record ol the compobition of the meteorites. The only additional 
apparatus will be either a pnsm or a diffraction grating After 
the camera has been focussed, the pn<tm or grating can be very 
simply attached to the hood of the lens, and the whole then 
constitutci a small prismatic camera which will give the spectrum 
of any meteor whose Image falls on the plate A grating is 
preferable, as the reduction of the spectrum is more easily made, 
and there is also the advantage that an ordinary picture of the 
object US obtained in addition to the spectrum Practicall) 
perfect trmnsmiBUon gratings can now be obtained very cheaply 
of sufficient sire to cover the lenses of ordinary cameras If a 
prism is used, it should preferably be set at minimum devmtion 
to allow of subsequent compansons being made 

Long Pocus PHOTOt.RAPHu Tki KstWE,— Prof b, C 
Pickenng some time ago asked for donations to enable a 
photographic lens of unusually long focus to be made for the 
use of the Harvard College Observatory We hear that now 
the whole of the necessary amount has been subscribed by 
anonymous donors, and that a lens of about 12 inches aperture 
and over 100 feet focal length will prolnbly be ready for tnal 
dunng the ensuing year 

Sict ULAR Perturbai IONS OK Vknus — J'rof bnc Doolittle, 
of the Mower Observatory, has completed his investigation of 
the perturbations of Venus ^ the computation of those caused 
by the planet Neptune The perturliations arising from the 
nx inner planets have bceh published in the Astronomical 
Journal^ Nm 409, 428, 418, 454, 438 and 465, and the present 
communication appears in No 470 

The planetary elements used have been adapted from Dr G 
W IlilVs “ New Theory of Jupiter and &tum ” 

All the equations are given in tabular form, and the 
variations arising from the combined action of all the disiurhing 
planets are given in the form of six equations, one for each 
element 


ENGINEERING PROGRESS AND PROBLEMS 

'T'HL eighty first session of the Institution of Civil Engineers 
^ was opened on Tuesday with an address by the president. 
Sir Douglas Fox A general survey of enmneenng prr^ess 
during the present century was given in the address, the follow 
ing being a few of the points to which reference was made — 
fintish engineers have two chief bodies of competitors to 
reckon with—the engineers of the great and growing empire of^ 
Germany and those of the United States, who have been’* 
thoroughly trained in theory and pmcuce, and arc (irovmg their 
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ability and courage by the vast works they originate and cany 
ouL 

German and other continental engineers are greatly assisted 
in many ways bv paternal Governments, whose officers they 
generally are, ana who lay down valuable regulations, and in 
many mstances establish standards of quality and design. 

American enginecis are encouraged by the vast demands of a 
comparatively new country, in which nature exists on a magm- 
ficent scale, onlf equalled by Switcerland and India, and of a 
rapidly rising aviifsation calling loudly for the most recent 
improvements in locomotion, in building, in lighting, in 
telephonic and telegraphic communication. 

An important matter demanding careful consideration by 
civil engineers, if not by the Institution itself, is whether com- 
pedUoD in the world's race could be facilitated by the establish 
ment, upon sufficient authority, of standard siiecificatums for 
such materials as steel and cement, and the introduction of 
standard types for bndgework, roofing and other structures 
frequently occurring in practice, and for locomotives and rolling 
stock 

The question of the adoption of the metric system has been 
ably dealt with by others. I therefore only desire to record my 
opinion that it is of the utmost importance to the engineers and 
traders of this empire, that this simple and effective mode of 
measurement, already in force m almost every other civilised 
nation, should be introducerl here Having had occasion for 
many years to work under both systems, 1 can bear testimony 
to the great saving of time and of Inliour effccied by the use of 
the metrical weights and measures, and to the ease with which 
the system is acquired, even by those trained to use our 
antiquated and complicated standards I am strongly of 
opinion that the two great Anglo Saxon nations, Great Britain 
and the United Slates, must fall into line with the rest of the 
world in this matter, and it would be a notable and interesting 
mark of our entry into a new century if, as has already been 
suggested to our Government, the metric system could be made 
compulsory as from A D 1900 One great obstacle to British 
designs and manufactures finding their way upon equal terms 
through the continent of Europe and into the vast empire of 
China, Japan and elsewhere, would thus \>c removed, and 
engineers throughout the world would lie thinking and designing 
upon a basis of like dimensions. 

Nothing has more largely contrilnited to engineenng successes 
of late years than the introduction of cheap steel of good quality 
and of high tensile strength, both for rails and for plates and 
rolled sections. Remarkable uniformity of quality has Ijcen 
attuned, and, whilst the life of rails has been greatly increased, 
structures such os the horth Bridge have been rendered prac 
ticable At the present time mild steel is almost exclusi\ely 
used for the construction of ships, thus greatly increasing their 
carrung capacity Some anxiety is lieing caused to engineers 
by the manifest signs m rails and axles of fatigue after con 
siderable wear, and the report of the Board of Tr^c Cuinnmtee 
upon this subject is awaited with much interest 

With reference to this matter and to other questions invoUing 
scientific research, the resources of this Institution might, 1 
suggest, be advantageously employed Large numbers of 
experiments upon steel and other materials have been made 
with small specimens, but the testing to destruction of full si/cd 
mem ben of bndges and other structures, and exjierimentB u|it>n 
the effects of impact and of loads running at high speeds hive 
been generally beyond the limits of private enterpn&e As a 
result comparatively few of such records are available, iihilst 
the value to our nieniliers would be very great 

There is no department of engineering which has bcnefite<l 
more by the inventive genius of the century than that of 
mining Improved methods of sinking deep shafts, tubbing 
back water, and winding at high sjie^H from great depths, 
have enabied much coal to be opened up. Flectricity has 
been impressed into the service with most beneficial re<iults, 
not only of economy, but of safety and improved saniiaiion, 
and 11 now largely used for underground haulage, for light 
ing, for pumping at the face, and, in the shape of telephones, 
for communication In dealing wiih gold and other ores, 
chemistry, electrolysis and mechanical engineenng have cum 
bined to reduce cost and waste Every effort is still necessary 
on the part of our mining engineers to face the competition, 
and the labour saving appliances, not only of Belgium and 
Germany, but still more of the United States. It is surely 
to be regretted that it has been found necessary to obtain so 
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Urge a portion of the mining machinery for our Colonlei 
from our Transatlantic cousins 

It seems probable that liquid air, which can now be pro 
duced at a very cheap rate, will prove a most valuable 
auxiliary fur cooling, and thus assist in ventiUting mining 
drifts and railway tunnels, hxpcriments in this direction are 
being made in connection with the works of the Simplon 
Tunnel, which are now in full activity 
Tlie problems now opening up to the civil engineer are of sur 

P Lssing importance Trunk railways through Russia, China, 
ersia, Africa , irrigation works to supply the wants of growing 
populations , harbours large enough to receive the vessels of the 
future (already eclipsing the Great Eastern^ of which the chief 
shortcoming was that she was before her time), central instal 
lations to furnish lighting, power, traction and healing to whole 
counties , the exten^on of the telephonic communication—with 
and without wires, the abobtion of the smoke and smell of 
cities, the replacement of horses by mechanical power in the 
streets, the increase of the speed of trams to 100 miles per 
hour, the erection of Imildings of great height where Iona is 
valuable , the utilisation of waste p^ucts, especially the refuse 
of cities , the improvement of the water supply , the reclamaiion 
of land , the profitable working of deep seams of coal 

These are but some uf the branches in which engmeenng 
progress m the twentieth centui^ may be expected to develim 
Tliey will call with increasing mrce for engineers sanguine for 
the future, educated upon a Ijosis of sound scientific attainment, 
trained in experimental research, and qualified by practical ex 
penence^obtaincd, 1 trust, by means of that reguliu* course of 
pupilage uniicr members of the Institution which, in the less 
favourable circumstances of the past, has nevertheless produced 
the engineers who have achiev^ the results to which 1 have 
referr^ 


ANTHROFOLOGY AT THE BRITISH 
ASSOCIATION 

'T'HF chief point of interest on the hrst day of the meeting of 
^ the Section, apart from the President's address, was a 
discussion on the rival systems for the identification of criminals 
of the Bertillon meth^ and that based on finger prints as 
propound^ by Mr E. R Henry and adopted in British India. 
Mr Ueory, who ls the Inspector General uf Police in the 
Bengal Civil Service, pve a demonstration of his system The 
author referred to the importance of fixing human personality so 
that no efforts made to confuse it subsequently may prove 
availing Of this problem the Bertillon swtem offerea first 
saentibc solution But experience in India has shown that the 
Per^nal Equation " error of measures predominates so much 
as to vitiate acnously the correctness of the recoided results 
under that system Finger pnnts, on the other hand, being 
absolute imprcsuons taken from body under conditions which 
eliminate error in transcnbing or recordiw, the ** Personal 
Equation " error is reduced l<i a mmimam. Taking the impres 
sinns of all ten dibits occupies only a fracbon of the time 
required for measuring, while search is more exhaustive and 
man) times more rapid Thu new system has been introduced 
on a most exteniuve scale throughout British India, and the 
Legislature has recognised it by pasang an Act to amend the 
law of evidence so as to make rdevant the testimony of finger 
print experts. 

The mam difhcuU^ hitherto experienced had been that of 
iroviding an effective system of classification But this 
ifiiculty bos been overcome A thin film of printer's ink is 
spread over a piece of Hat bn, and each finnr in turn is pressed 
on the film, and after being thus inked u pretMd on paper 
where a clear, sharp impression is left Fingers are impressed 
in their natural order of thumb, index, middle, ring, and little, 
those uf the right hand being above, and the corresponding 
digit of the left hand below them 

All impressions must be either arches, loops, whorls, or 
compoutes—there 1 great preponderance of loops and whorls. 
In primary classification arches arc included under loops, and 
composites under whorls, and therefore, for purp(^ of 
pnmary classification, an impression must be either a loop or 
whorl The digits are taken in the following pairs (1) 
right thumb and nght Index , (a) right middle ana right nng , 
(3) nght little and left thumb, (4) left index and left middle ^ 
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(5) left ring and left little finger Taking first pair and denoting 
loop by L and whorl by W, we get the following arrangements. 
Right thumb may be L and right index L , nght thumb may be 
L and right index W , right thumb may be W and nght Imcx 
L , and right thumb may be W and right index W So there 
are four, and not more than four, arrangements possible 
Similarly, in second pair, there are four such arran^ments, 
which, taken with these of the first pair, yield 16 combinations , 
taking the third pair we get 64 combinations, and by adding 
the fourth and fifth pairs, this number rues to 356 and 1034 
Now 1034 equals 33 squared , in other words, a cabinet con 
taming 33 sets of 3a pigeon holes arranged vertically would 
provide all the locations required A diagram was shown how 
this works in practice But the following rule is very simple 
The first of each pair Is shown as numerator, the second of 
each imir os denominator, yielding for the five sets of pairs 

L W L W L 

some such formula as the following ^^ ^ ^ 

whorl in the first pair counts 16, in the second pur 8, in the 
third 4, in the fourth 3 , m the fifth i No numerical value is 
given to a loop Substituting these values in the formula we 
get A , ( , %, { , {= ] 2 Add I to both numerator and 
denominator and invert the fraction which becomes ff, and this 
is the primary classification number, and represents that the 
card containing these impressions will be found on the twentieth 
pigeon hole of the eleventh vertical row The secondary 
classification required to break up accumulations is equally 
simple, and the search formula or legend for each card can be 
prepared rapidly without any key and brings search down to 
groups of very small volume 

Naturally Dr Larson argued in support of the French system 
os taught by him to the English police 1 Ic had previously 
read a paper on ihe Personal equation in anthropometry," and 
had fully desenbed the well Known Bertillon system, he 
admitted there was always a margin of uncertainty in measure 
ments, but denied that it need he so Urge as Mr Henry 
asserted He expressed regret that the Inoian Govemment 
had abandoned the Bertillon system for one based solely on 
finger prints. 

A paper, also illuilrated by lantern slides, was read by Fronds 
(jaltoD on *' Finger pnnts of young children," in which he 
demonstrated that clear pnnts of all ten fingers of a baby would 
suffice for after identification by an expert, but by an expert only 
Although new ndges may appear in infantile life the tyw of each 
pattern persists all ihr^h life, and is never doubtful to a 
practised eye 

The whole of Friday was devoted to sanmles of the work 
accomphdied by the Cambndge Expedition to TorTes Straits and 
New Guinea. Dr A C Haddon, the organiser and leader of 
the expedition, led off with a short report on the work done 
{H Naturb vol lx p 413), and illustrated with lantern slides 
itac physical character of the inhalutanis. A communication on 
the lin^istic results of the expedition, by Mr Sidney H Ray, 
was laid before the Section 

The language of the Eastern tnbe of the Straits bean no 
resemblance to the Melanesian, and but little to the AustroUan 

n of languages, while that of the Western tnbe is decidedly 
B AusUalian type Most of the coast languages of the 
Port Moreibv and Hood Bay districts are very closSy akin to the 
laiupiagca of the Melanesian IsUnds, except some, such as the 
Koliapu, Koian and Cloudy Bay duriects, which approach the 
Austr^ian type, but has nothing in common with the MeU- 
nesian. Mr C S Myers gave an mteresting paper on savage 
mosic, hosed on his observations in Murray IsUnd and Sarawak 
As our modem orchestra admits the noises of drums and 
cmibals, and our harmony allows chords which in a more 
classical penod were inadmissible, we, in our inquiry into post 
and primitive music will not refuse to consider certain sounds as 
musical even though they be noisy Sympathy should be our 
sole test of music In savage life the son^ of a tnbe are lU 
chief heritage Certain songs recorded on the phonof^ph in 
Murray IsUnd, Torres Straits, are now obsolete, and will prob¬ 
ably die out with the old men Neither there nor in Borneo 
could any trace of the notes of bir^ be found in the music. 
Of the two fbndamentally distinct elements in music, rhythm 
and melody, the one hoi its basts in bodily movement, the other 
m the emotional recitative. In Murray laUnd the dram u 
beaten to accentuate the words of the old songs, the musk belitg 
sinmUriy lacking in rhythm , among the North American 
Indiana, on the other h^, rhythm is well developed. The 




November 9, 1899] 


NATURE 


43 


atrmordlnary complexity of rhythm in certmn Malay music was 
gnphicallv recorded The Murray Inlanders ha\e a wnnder 
&lly developed Idea of rhythm, u is proved by their being able 
regularly to continue accurately recorded l^is of prenenbed 
ra^dity for a considerable period Many nuggcitinni nave been 
made ai to which of the intervals came most naturally to the 
human voKe The Murray Islanders have no polyphonic music, 
but In a chorus accompanying the songs of the Kenyah and 
allied races in Borneo a lone drawn note a hnh below the key 
note runs dnme like through ihe song A similar interval has 
been noted in one of the rare examples of polyphonic mu^ic 
found in North America. 

Writers have been led to conclude that various peoples em 
ployed far smaller intervals than our own, misled apparently 
Dj viewing the numerous intervals as if they formed a scale 
instead of a senes of notes from which various scales were 
derived In this way travellers have been induced to lock for 
<]uartcr tone music in uncivilised parts of the world , but the 
author had no doubt that those quarter tones, which have been 
wntten down as occurring between any two whole (or semi ) tones, 
merely express a gradual descent in the voice from one of these 
tones to the other The insensitiveness of the ear of the Murray 
islanders to minute differences of interval was estimated by 
means of tuning forks. The common incorrect intonation in 
savage music was alluded to 

Mr C Cl Sehgmann followed with an account of the seclu 
Sion of girls at puberty In Mabuiag and other of the Western 
islands of Torres Straits and also on the mainland at Cape York 
The girl is surrounded with bushes in a dark corner of her 
parents’ house, and for months is only allowed to go out at 
night The sun may not shine on her , no man may come into 
the house, ill luck would befall her father if he saw her , she 
may not feed herself, and there are f>lher restrictions. Various 
modifications of the aeclusion were desenbed These observ 
ations are of especial interest, as it is a new locality for these 
interesting customs, the significance of which have been dis 
cussed hy Frarer in **The Ciolden Bough " The same author 
read a paper on some customs of the Otati tribe of North 
(^eenslMd , and another, illustrated with lantern slides, on the 
Club Houses and Dubus of British New Ouinea. In the 
Papuan (*u]f the club houses of the men arc of large sow and 
highly decorated , no women may enter them hurlher down 
the coast their place u taken by platforms, or dubus, the posts 
of which are generally carved, in some insUincc!i probably so as 
to resemble crocodiles’ heads. As a general rule women may 
not approach the dubu 

The morning’s session concluded with a very interesting 
report on the investiMtions on comrarative psychology mode in 
Torres Straits and New Guinea Dr W ll R Rivers gave a 
general account of the work done, wiih observations on vision, 
&c The natives show very considerable variability in character 
and temperament they do not appear to be especially bus 
cepuble to suggestion, but exhibited very considerable indmnd 
ence of opinion One hundred and fifiy natives of Torres Straits 
and Kiwai were tested for colour blindness without finding one 
case , about eighty members of other races were tested with a 
similar rcfuh, &it of eight Lifu islanders three were colour blind 
The names for colours by the Torres Straits islanders were 
ven fully investigated , there were definite names for red, less 
definae for yellow, and still less to for green, while a definite 
name for blue was either absent or borrowed from English Corre 
sponding to this defect of colour tcrminolo^, there appeared to 
be an actual defect of vision for colouis of short wave length 
Numerous observations were made on wnting and drawing, the 
most stnking result was the care and correctness with which 
mirror writing was performed Unexpected success attended 
the experiments on the estimation of time Nearly all the 
investigations mve some indication of the liability to fatigue 
and the capability for improvement by practice Mr C. S 
Myers gave an account of bis observations on heanng, smell, 
taste, reaction time, &c. Few Murray Islanders surpass a 
hyper-acute European m auditory acuity, while the majority 
cannot hear as far The sense of rhythm m remarkably accurate 
There ii no reason to believe that they are able to perceive 
such traces of odour as would he imperceptible to the most 
sensitive European noses. Expenmenti were made to deter* 
mine the appreciation and recognition of the common tastes. 
The time of mmple reaction U probably somewhat shorter than 
would be that f^ven by a correspoikcung class of Europeans. 
The observations of Mr W McDougall on the sense of touch 
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showed that the natives have a greater delicacy of discriminaiion 
than while men, and at the same iimt less sensibility to pain 
In the afternoon Dr lladdnn gave a lantern exhibit that 
lasted for a couple of hours, over one hundred slides were 
shown, illustrating native handicrafts, customs and mode of 
life A number of sacred stones and spots were shoum, and 
their legends narralcd A series of sixteen slides fully illus 
trated the process of pottery making at Port Moresby , other 
slides showctl men culling out canoes with slnne adres at 
Keapara , raising a pile and the process of taitouing at Bulaa , 
and a number of beautiful pbuiographi portrayed the singing 
games of Papuan children Most of the photographs exhibited 
were taken by Mr A Wilkin 

Saturday was devoted to arcbaxilogical papers, and several 
members of the trench AsHociation were present at the session 
The most important Lonmiunicationa were one by Mr A J 
Evans on the occurrence of '‘Celtic" ty|)es of tibula of the 
Hallslatt and 1 a Ttnc ptnods in Tunixm and t astern Algeria i 
the appearance of Celtic types of tibula among the NuiiiidlAna 
finds Its complement m the discoxery of large hoards of Cartha¬ 
ginian and Numidian coins on the transit line of ihe amber 
trade Im. tween the Save and the Adriatic. The other, by Mr 
G Oiffey, on Iri‘.h copper Celts , of these there are eight) tao 
examples in the Dublin Musenm , they are found all o\Lr 
Ireland, and appear to represent a transition from stone to 
bronre types, and can Ih. arranged in series showing develop 
ment of form from stone lo bronze implenienls It would thus 
appear that, prior to a knowledge of bronze, cop|icr was known 
and used for cutling implements in Ireland 

Physical anthropoh>gy was represented on Monday morning 
Mr J (jfay read a paj-Kr, with lantern illustrations, on recent 
and most excellent ethnographical work in East Alier<leenshirc, 
bas<*<] on obser\ations on nearly 14,000 children The mips 
showed very clearly the penetration up the valleys of an 
immigrant fair type among a dark population A very valuable 
paper, also illustrated by numerous lantern slides, was read liy 
Mr D Maclver on recent anthropometrual work in Eg>pt 
The author gave examples of the wa>« in which antnrotm- 
ineiry may aid archnfologicaj investigation, and pointed out the 
unusually favourable conditions for such anthropomelrical work 
which exist in EgypL He gave a summary of the series of 
Egyptuin measurements at present aiailable, of Ihe diHicuIties 
which have arisen in iheir inleriiretation, and of some new 
methods of publishing measurements specially designed to meet 
them , these graphic methcxls were suggested oy Flinders Ptinc, 
and will doubtless prove of value to i>tber investigators 

Details were given of three important senes of specimens from 
Egypt, VIZ 

(l) Prehistoric Senes , from the cxca\ntions of i8q8-o 
(3) VI to VII Dynasties , from the excavations of 1S98 
(3) XII to XVI or XVII Dynasties; from the exca\alions 
of 1898^ 

These series were considered (<i) separately, with the object ot 
ascertaining the race type reprcseniefl in each, {b) in com- 
panaon with one another, to show their atfinities and differences. 
The paper concluded with a most instructive and suggestive 
essay on the light which such comparison throws on P.gyptian 
history 

Prof A Macalister followed with notes on a collection of 
1000 Egyptian skulls, and exhibited curves compiled from the 
indices 

In the afternoon Prof W M Flinders Petrie read a paper 
on sequences of prehistonc rcmaina In written history the 
value of chronology lies almost entirely in its defining the 
sequence of events; and if the order of changes in a civilisation 
can be fixed, the reference to a scale of years is but a secondary 
matter Hitherto only very vague and general terms, referring 
to places and not to age, have been used in naming prehistorK 
remains. But if we possessed a perfect record of an unlimited 
number of contemporary groups of objects all of which have 
had a time of invention, popularity, and decay, and the use of 
which overlap each other, it is clear that woth patience Jt would 
be possible to arrange all the senes of groups in their order of 
time, and so establish definite sequences among the vanout. 
objects. If then a sequence can be csublished, a scale of 
notation is needed As a scale of > ears is im^MSslNe, a scale of 

K equal activities ii the most reasonable Thu may be reached 
lacing all the available material in order and then duidiDg it 
ito a scale of equal parts. Such a scale, though not equal m 
time, will yet give a fair unit for measuring a civUUation This 
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Prof Minden Petne has acctunplished for prehutonc Egypt, 
and hu demonstmtion indicated that his system is an important 
addition to precision in dealing with undateable archn^logical 
remointk. A second paper by the same indefatigable and bril 
liont in\csiigatOT dealt with early Mediterranean signanes and 
the sources of the alphabet 

The large senes of signs used in h gypt about 2500 b c is 
now shown by such signs existing os far oack as 5000 ii.r —to 
be independent of the hieroglyphic system or any derivatives of 
that Similar signs in Crete show this system to have extended 
to the Mediterranean by about 2000 n l 

On looking at the more extended forms of the Greek alphabet 
found in K^ia and Spam, about sixty signs are seen in use, 
representing about forty three sounda Three-quarters of ihcie 
signs are common to the system found in Egypt and Crete 

The only conclusion at present seems to 1^ that signs were in 
UM from 5000 B c onward and developed by 2K00 B c 
to over 100 in ^f which half survived in the fuller 

alphabets of Kana and Spam The compression and ays 
tettiatiHing of these signs was due to twenty seven of them 
being adopte<l for a numencal system by the l^hnenicians, 
and thus the a/p/ta b€ta order was enforced by commerce on all 
the Mediterranean This accounts in the only satisfactory way 
for the confusion of the early Greek alphabets, and is a view 
forced <tn us by the prevalence of these same signs long before 
Phoenician commerce 

On Tuesday Dr A C Iloddon read some notes on the 
Yaraikanna Tribe of Cape York — 

The Yaraikanna are fairly typical Australians in appearance , 
■ix men were measured, average height 1 62( m (j ft 4 m 
cephalic index 74 7 (extremes, 72 4-77 7) A lad is initiated by his 
mawara^ apparently the men of the clan into which the boy 
must subscfjuLntly marry , he is anointed with ** bush medicine " 
in the hollow of the thighs, groins, hollow by the clavicles, 
temples, and back of knees to make him grow—the bull roarer 
is swung In the Yampa ceremony the initiates (langa) at 
behind a screen in front ^ which is a tall pole, up which a man 
climbs and catches the food thrown to him by the relatives of 
the langa Then the bull roarer is swung and shown to the 
idHga , lastly, a front tooth of the ianj^ is knocked out, with 
each blow the name of a ** land*' belonging to the boy's mother 
or of her father is mentioned, and the land, the name of which 
u mentioned when the tooth flies out, is the territory of the lad 
Water is next mven to the boy, who rinses out his mouth and 
gently empties nis mouth into a palm leaf water vessel; the clot 
uy Its resemblance to some animal nr vegetable form determines 
(he an uf the lad 7 *he an ap|iean to be analogous to the 
manUu ^ytokkt(ox '‘individual totem ' of Dr J« G frozer) 
of the North Amencan Indians After the ceremony (he boy is 
acknowledged to be a man Other an may he ^iven at any lime 
by men who dream of an animal or plant, which is the an of 
the first person they meet on awakening. The Okaf'a ceremony 
was alluded to, and various customs, among which may he 
noted-H:hildren must take the "land" or “country’* of their 
mother, a wife must lie taken from another country, all who 
belong to the same place are brothers and sisters 

Mr W Crooke discussed the primitive rights of disposal 
of the dearl, as illustrated by survivals in modern India , the 
points considered were customs connected with the meserv 
ation of the corpse, such as various forms of mummification, 
platform burial , direct exposure of the dead to beasts of prey, 
neral exposure of the dead , the quesiion of the priority of 
nal to cremation , transitions frrtm bunal to cremation, and 
vtit IV/ra disposal of those dying in a state of taboo , shelf or 
niche burial, crouched or sitting bunal, disinterment of the 
corpse ; jar or urn burial , and dismemberment of the corpse 

A theoretical paper on pre animistic religion was read by Mr 
R R Marett, hu general thesis being — 

The term religion denotes a state of mind embracing emo 
tional and ideal conotituents, whereof the former constitute the 
universal and constant, the latter the particular and variant 
clemenu Self interpretation m ideal terms on the port of the 
relteous emotion of the savage has found most complete and 
dofimte expression iirknimism, the "belief in spintnal beings." 
Animism, however, as compared with " RupematurmUsm," 
namely, that state of feeling almost uncoloured by ideas which 
u the primary form taken by man's awe of the super- 
natural (or extraordinary) is but as the strongest mpling in a 
thicket of heterogeneous growths, which, in the struggle for 
existence, has come to overshadow the rest and give a character 
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to the whole The vamieness of primitive " supematurallstK " 
utterance u illustrated oy, tg amirtamanttra (Malagasy), ngai 
(Masai), maiva (Melanesians), wakan (North American Indians), 
kalau (Fijions) A " pre animistic " validity as manifestations 
of reli^on thus attaches to a variety of special observances and 
cults, and it may therefore be interestinjt in the cose of some of 
the more important of these to dutinguuh between the original 
basis of " supemoiuralistic ’ veneration and the animistic inter 
pretalion that os the result of successful comp^tion with other 
modes of explanatory conception (notab^ " onimatism,” 
namely, the attnbution of life and will, but not of soul or spint, 
to matenal obiccls and forces) u thereon superimposed in oc 
cordonce with the tendency of the religious consciousness 
towards doctrinal uniformity 

In the afternoon Colonel R C Temple discoursed on the 
thirty seven Nats (or Spirits) of the Burmese 

The belief in the Nats, or supernatural beings who interfere 
in the affairs of mankind, u universal among all the native in 
habitants of Burma of every race and reli^on Every writer 
about the Burmese and their customs mentions the Nats. The 
Rubiect IS, however, still but vaguely understood The Nats are 
of three distinct kinds (i) the supernatural beings due to the 
Buddhist cosmogony, (2) the supernatural beings familiar to 
the creatures, objects and places with which man is concerned 
due to the prehistoric animistic beliefs of the people, (3) the 
supernatural beings who are ghosts and spirits of the notorious 
dead Of the many orders of Nats thus created, that of the 
Thirty seven Nats is by far the best known among the people 
These are the ghosts of the deported royalties of fame, and their 
connections. About them nothing seems to have been previously 
published in England, and ihu paper was a preliminary attemfA 
at an adequate representation of them, and of the history, real 
or supposed, connected with them during life. The paper was 
illustrated by a map in order to explain the relative position of 
the places chiefly connected with Ine very complicated politiod 
history of Burma and its numerous dynasties, so &r as these are 
concerned with the stones related of the Thirty seven Nats. 
The paper was further illustrated by a beautiful lantern slide of 
an imacje of each of the Thirty seven Nats from the unique and 
authenne collection of large carvings of them in teak wood by 
Burmese artists in the possession of the author 

The most Important communication on Wednesday morning 
was a descnption of two new methods of anthropological re 
search by Dr W 11 R Rivers. lie commenced by emphasis 
ing the importance of great accuracy in all anthropological 
investigations. Hu first exhibit was a contribution to exactitude 
in recording colours, more especially those of the skin of natives. 
Lovibond's tintometer proved of great icmce in matching 
colours, but It u not very suitable for matching skin colours , 
for thu a colour wheel u most suitable, the only objection 
being that the paper discs are liable to fade, and it is not always 
certain that any two issues of coloured discs would be of exactly 
the same tint By having a large number of discs the original 
records could be filed for future reference and, if kept in ihe 
dark, they would not fade If permanent and absolutely com 
parable discs could be produced the colour wheel would answer 
all practical purposes The second was a most important socio 
logical method, and consisted in accurately recording the 
genealogies of all the individuals of an island or Jiinited com 
munity tor os far hack os the informants can remember It is 
necessary to use only the terms of " father," • mother," " wife," 
"children,” "man," "woman,” "boy" and "girl" The 
first two were quabfied by " proper " or " true," so os to avoid 
ambiguity By asking what A calls B, dec , the names and 
system of relationship can be obtained with absolute precision 
In a totemittic people their totcroS were also records, which 
yielded evidence on to marriage restricUons. Thu method also 
furnuhes definite statistics on the sue of familet, proportion of 
sexes, number of early deaths, prevalence of adoption, and 
vanous other sociological data which are very difficult to obtain 
with acennoy any other method This method of Dr 
Rivers' should M adopted by all investigators, os it u almost 
imp^ble to overrate its value 

The rest of the day was devoted to African ethnography 
Dr R KoetlliU exhibited some mteresUng ethnograpbiw 
specimens from Somali, Galla and Shongalla, including some 
scales and weights of seeds and stones for we^hlng gold-dust, 
and the first example of salt money that has been brought to 
England Papers by Ueui Colonel J R I.^ Macdonald on 
the ethnography of the lake region of Uganda, and by lieut 
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II Pope Henneuy on notei on some Weit African tribes 
north of the Benue, were laid before the Section 
The usual reports of varioos Committees were read at various 
timest the most voluminous beme that of the Ethnographic 
Survey of Canada. It stated that during the past year the work 
of the Committee had been extended m important directions. 
The introduction into the North-west of larpe bodies of Euro 
peani who were to become permanently incorporated m the ! 
population suggested the importance of securing as soon as 
possible such facts relating to their general ethnolo^ as might 
seem to establish a suitable basis for the study of these people 
under the influence of their new environment SatuUctury 
arrangements had been made with respect to Russian refugees 
known as the Doukbohors, and it was probable that similar 
arrangements might be completed danng tne coming year with 
regard to other large bodies of immigrants The exceptional 
circumstances in Bntish Columbia, the fact that it was becoming 
moredifliculteachyeartoobcain trustworthy accountsof its people, 
the rapid disappearance of old custumSf dress, and modes oif 
living had seemM suffiaent reasons for devoting to their study 
a much larger share of the resources of the Committee than 
might otherwise ^pear justifiable. An appendix contained an 
account of early Canadian settlers and studies of the Indians of 
British Columbia. On the whole Section H may be con 
gratulated on the very uniform high excellence of the papers, 
it probably being one of the very best meetings that the Section 
has ever hod 


UNIVEHSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —A meeting of the lunior Scientific Club was held 
in the University Museum on Wednesday, November 1 After 
pnvate business, Mr F C Lees (Hertford) read a very interest 
ing paper on geysers in action, exhibiting also an excellent 
worlung model A brisk discussion afterwards ensued —Mr 
Oibson (Ch Ch ) also read hu paper on the retention of 
plant food m the soil, which had b^n postponed from the 
previous meeting 

Cambridge —At the annual election on November 6, at 
St John's College, the following were elected Fellows Mr 
W A Houston, fifth Wrangler 1896 and Smith's Prizeman 
1898, Lecturer in Mathematics at University College, Liverjiool, 
Grafton Elliot Smith, B A 1898, M D of the University of 
Sydney Dr Elliot Smith, who entered the University in 1896 
os an Advanced Student, has mode a number of highly im 
portant contnlmtions to the comparative anatomy of the brain, 
and is one of the assistant demonstrators of anatomy under 
Prof Macalister 

The Council of the Senate propose that, having regard to the 
extensive and valuable collections procured for the University 
by the Torres Straits Expedition, a farther grant of 100/ 
(makmg 550/ in all) be made from (he Worts Travelliog 
Scholar!' fund to Dr Haddon towards the expenses of the 
expedition. 

Mr C Hose, of Borneo, has presented to the Museum of 
Zoology a fine example of the ourang outan's nest A 
collccUon of skeletons and skulls of the extinct Monori race, 
which formerly Inhabited the Chatham Islands, has been acquired 
for the Museum of Anatomy 

Mr Timothy Holmes has been added to the Medical School 
Building! Syndicate. It 11 underatood that the plans for the 
buildings are id a forward state of praparadoo. 

Mr F W B Frankland, third Wrangler in 1897, has been 
elected to a Fellowship at Clare College. 

Mr Horace Plunkett, M P , has been appointed vice 
msident of the new department of Agriculture and Technical 
Education for Ireland 

The educational movement in Wales has afforded an ex 
ceptional opportunity of bnoglng the Prmapality into the front 
rank m the matter of iclenti£ educatioD, and it cannot fail to 
be a matter of r«mt to well wishen of the movement to notice 
indicatloDS that the " modem nde " of education is not develop 
ing to the mme extent In Wales as in other countries In the 
recent scholarship examination at the Umversity College of 
North Wales only six smence candidates presented themselves, 
of whom three were not Welsh, while twenty flve candidate^ 
intending to qualify In arts entered. 
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Among other i^ncici by which the Techiucal Education 
Committee of the Essex County Council Is culUvatiitt scientific 
knowledge is the County School of Horticulture at Chelraifurd, 
the prospectus of which is before us The aim of the School 
IS to impart sound elementary inotruction in the best methods 
of cultural treatment, based ujpon a knowledge of the structure 
and physiology of plants The garden attached to the School 
covers on area of three acres, and is entirely devoted to edu- 
ca lonal usei. Horticultural and bolaniCHl students in Essex 
are fortunate in possessing an institution in which wisely planned 
courses of work upon plants can l>c followed under such good 
conditions as are available at Chelmsford 

The purposes for which the Technical Education gram 13 used 
in the various counties are shown concisely in a document just 
published by the County Councils Association The count les 
are arranged alphabetically, and under each is given inform¬ 
ation concerning the work done in regard to (a) schools of 
science and art, (^) technical institutes, (f) agncultural schools 
and institutes, (I) domestic economy schools and institutes, (tf) 
day or other schools or classes giving instruction in agncultural, 
commercwl, domestic, manual or technological subjects The 
Ketunis (which refer to 1897-98) also show the number of 
bcholarships and exhibitions piven by each County Council, and 
the provision made for examination and inspection of classets 

KRi’OKrs received from time to time, refernng to the work, 
earned on under the auspices of Technical Education Com 
I mittecs of Count) Councils, show that in many agncultural 
I counties the commillees are gradually building up a sjstem of 
leaching and expenment which serves much the same purpose 
as the educational branches of the agricultural extiennient* 
stations in the United States and elsewhere In Somerset, for 
instance, the committee, of which Mr C H Bothamley is the 
director, have organiscil courses of instruction 111 most branches 
of agricultural work, and the inslructois nut only lecture, but 
visit forms, gardens and orchards for the purpose of giving 
information and advice, for which no fees are chafed, on (xunts, 
Uith gcMicral and smecial, ansing in agricultural practice, such 
as the manunng of arable and grass land, the treatment of wire- 
worm, farm buildings, water supply, and similar matters Ow 
one form the failure of the mangold crop for the second year in 
succession was found to be due to an attack of large numbers 
of a very minute beetle, which Miss Ormerod identified as what 
is known as the pigmy mangold beetle, an insect w hich rarely 
occurs 10 sufficient numbers to be injunous, and which was in 
fact first recognised in this country in 1896 It is satisfactory to 
read that information has been given by several formers to whom 
previous visits have lieen (xud, to the eflect that favourable 
results have followed the adoption of the methods suggested by 
the county instructor A scheme for the establishment of an 
experimental form has been drawn up, and will be put into 
effect os soon as the Secondary Education Bill is passed School 
gardens are already earned on at several places in the county, 
and with much success In other sciences, as m agriculture, 
the Somerset Education Committee appear to be proceeding on 
(he nght lines, and good results must attend efforts so wisely 
directed 

The U S Exptnment S/a/toH Rtcerd gives information 
concerning an extensive system of agriculturiu education which 
the Government of Russia is organuun^ The scheme provides 
for (1) higher education, fumishe<1 by independent agricultural 
institutes situated in the chief agricultural zones of Russia, and 
by chairs of agriculture and allied sciences in the universities ; 
(2) agncultural high schools, which arc in the nature of technical 
scho^s, and schools with courses in ogncullure, (3) lowci 
agncultural schools,, and (4) the diffusion of general agncul¬ 
tural information The schools for the so called lower cduca 
tion include {a) secondary offricultural schools, ( 3 ) pnroory 
agricultural schools, (r) agricultural classes, and {d) practical 
agncultural courses These lower schools arc to be under the 
jurisdiction of the minister of agncultural and imperial domains 
^ey are to be maintained at the expense of municipalities, 
local communiiies, associations, &c , but miy receive a part of 
their support from the Government The secondary schools are 
to be establishcil on Government land, or land donated for that 
purpose The other lower agricultural schools may be estab 
fished on pnvate estates. The secondary schools are open to 
young men of all conditions who have completed the course 
in the primary public schools The diffusion of general ogri 
cultural information u to be provided for by the organiEation 
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of public rendin^^ or lectures on Agncultural questions for the 
benefit of difTcrcnt clasws of the population, instruction of the 
teachers m public schools m agriculture, horticulture, garden 
ing, apiculture, &.c , and providing the public schools with 
small plots of land and means for cultivating the same , also by 
the teaching of agriculture in the normal schools, and the intro 
duction of supplementary courses in agncullure in the village 
schools. There are now in Russia three schools for higMr 
luncullural Instruction, nine agricultural high schools, ei^ty 
three lower schools, and fifty nine special courses Steps nave 
already been taken for the establishment of about fifty additional 
agricultural schools 


SCIENTIFIC SERIALS. 


fommai of Matkemattts. vol xxi No 4, October 
llhnoir on the substitution noups whose degree does not 
eicetd eight, by Dr G A. Miller (pp 287-3;j8), is an exhaus¬ 
tive piece of work, amply furnished with lubliographical notes. 
The author's aim is to mve enough of the general theory of 

S ruup construction to hncTall the possible groups whose degree 
oes not exceed eight without any tentative processes The 
earliest work that gives considerable attention to substitution 
groups is stated to 1^ that by Kuffini, enlilled ** Teona generale 
aelle equaziom, in cui si dimosira impossibile la soluzione alge 
braica delle equaziom generali di grado supenore al quarto" 
(f799) author has won hu spurs in this fields and the 

present memoir shows a thorough mastery of his subject There 
IS a good table of contents appended —On a class of equations 
of transformation, by J Westland In this paper the writer 
discusses those equations whose roots are the m + 1 values of 
/ 

tinr (4/W/x), 

W 1 M 

where a, J 3 , 7, are any positive or negative integers, and 


u and v being integers. For the notation reference is made lo 
Weber, ” Fllipiische Vunctionen,** §67 —Dr Wilczynski, man 
article entitled '* On Linearoid Differential Lqualions/’ follows 
up a previous article in the fournal (April 1899) This he 
looks upon as being a reconnoissance upon a new field of 
promise Lintaroid ‘'ii^csts" the relation of the present 

S uationa to linear dif^ential equations --Prof W H 
eUler contnbaces a short note on the roots of a detenninantal 
^uauon. The theorem is siinilar to one discussed by Dr T 

number 


opens 


Muir in vol xix, (pp. 312-^18) —Non quaternion nu 
lystemi containing no skew units, by Dr Starkweather, 
with a bnef statement of a few properties of number systems 
in general Then follows a proof of a sutement made by 
Sdmers {Maih Ann xxxix 306, 310) as to the possibility, in 
this special class of number systems, of a selection of units 
having certain simple multiplicative properties. He then shows 
that the umts can be chosen so as to give in general a very 
much simplified form of multiplication table, and a method is 
given for dcnving systems of the type considered in n units 
from those in ^ 1) units. Application of the pruiaples he 
deduces is made to systems, the acCTec of whose characlenstic 
equation is two less chan the number of units. Other points 
are discussed, and a table of all the possible non equivalent 
orma is given. 


You VI of the Anales dil Afnseo Naciouai it Buenos Atres 
contains the following papers —Contributions to our knowledge 
of the herpetolagicai buna of Argentina and the neighbouring 
countnes, by C Berg , some cases of vegetable teratology, 
fasciatioD, proliferation, and synanthy (three plates), by^ 
Gallardo, species of Ampullaria of the Argentine Republic, by 
H von Ihenng, diagnostics of new South American Dinlo- 
poda, by F Siivestn 1 new or critical Argentinian fungi (two 
plates), hy C Spcgazcini, observations on Argentinian and 
other South Amencan Lepidoplera, by C Berg , bnef coropar 
adve description of ^tdocampa and Campaita (two plates), by 
F Silvestri} new South Amencan Tenthredimdee, by F W 
Xooow Of these the fifth only 11 m Latin, and the last m 
G^man i the remainder are in Spanish 

The munbers <rf the Journal of Botany for October and 
Kovenber are chiefly occupied by papers on descriptive and 
geographical botany These are varied by an article, by Mr 
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£ S Salmon, on certain peculiar structures found on th^perl* 
theecs of the parasitic fungus PhyUaettma cosyUa, which ap- 
pur to have a function m connection with its dissemination. 

degeneration of these structures produces mucilage, 
which the penthece of the fungus u firmly attached to the lew 
of the host plant 


SOCIETIES AND ACADEMIES 

London 

Bntomological Society, October 4 —Mr G H. Verrall, 
President, in the chair —The President announced the death, 
at the advanced age of eighty six years, of M Hippolyte Lucas, 
an Honorary Fellow of the Society He also announced the 
death of Mr Samuel Stevens, and in reference thereto said the 
Society had to deplore the loss of one of its oldest and most 
highly esteemed hellowa—Mr J J Walker exhibited a speci¬ 
men of GaUrtta bteolor^ Drury, a North Amencan beetle of the 
family CarabidiB, said to have been taken many years ago at 
Doncaster He also exhibited a remarkable variety of Vanessa 
urtscae^ L {.ichnusoides^ De Sclys), which was captured m the 
Isle of Sheppey on August 28 —Mr B A Bower showed 
dark aberrations of Boartnta rkombotiarta, 11 b , in which the 
normal colour of the fore wings is replaced by dork brown, 
causing the fuscous markings to stand out very prominently — 
Mr C J Wainwnght exhibited a number of Dipterous insects, 
including a long senes of Anthrax pantstusy Rossi, taken in 
Cornwall at the end of July and beginning of August, a senes 
of Eumerus omatsts. Mg , from Hereford^ire, and Eumerus 
lunulatms. Mg , from Cornwall, and a specimen of Malhta 
ensfa/oties, liw, taken near Hereford last July —Mr 11 J 
Donisthorpe exhibited specimens of Dytsscus atmtita/us, Berg , 
and D rircMwrifrr/Nj, Ahr , taken last August in Wicken hen 
He also showed eight specimens of Athous rkomhous^ Oliv , 
taken lost June in the New forest —The Rev F D Monce 
cxhiliitcd three female specimens of Exoneura hhanensss^ 
f nese, taken at Brumana on Mount Lebanon, near Beirut He 
commented upon the remarkable distnbulion of the genus 
Exoneura^ Smith, thu genus having been hitherto recorded 
only from Australia.—Mr G J Arrow read a paper on 
sexual dimorphism m the Rutelid genus Parastasta.~~\hi W 
L Distant contnbuted desenptiuns of four new species of 
CicadidK, and Mr Claude fuller a paper on some species of 
Western Austraban Coccidae 

Royal Microacopical Society, October 18 —Mr h M 
Nelson, Preoidcnt, in the chair —The President called attention 
lo an old microscope by Cary, presented to the Society by Mr 
Olcadow An instrument of the same design was figur^ in the 
Journal for 189S, p 474 —Messrs Watson and Sons exhibited 
their new school microscope, which was provided with a 
diagonal rock and pinion coarse adjustment, but no fine adjust 
ment, their idea bring to produce a strong well made instru 
ment at a low pnee Dr Dallinger had seen this instrument, 
and thought it would admirably answer the purpose for which it 
was intended , the coarse adiustment was so well made that he 
hod no difficulty in focussing a 1" objective with it The 
President thought the microscope was strongly made and srell 
fitted, and would be found to be a very useful instrument. 
Messrs. Watun also exhibited a new form of eye-piece, named 
the ** lloloscopic," which was fitted with an adjustment to 
render it either over or under-corrected and suitable for use 
with either achromatic or apochromatic objectivei.—Dr. 
Measures exhibited a microscope for photo micrography, made 
by Zeiss, having a new form of fine adiustment wUch ad¬ 
mitted of the arm being made of any length without throwing 
exUa weight upon the fine adjustment screw Dr Dallinger 
considered the way in which the speed of the fine adjustment 
had been reduced was most ingmoui, the motion was ex 
tremely slow, being only tIi" for every revolution of the s cr ew 
A protest had always been msde in the Society against the fine 
adjustment having to carry much wei^t, and it was therefore 
satisfactory to find that (his one had to lift only one-fifth of the 
weight ui^ly put upon the fine sdjustinenb The Preddont 
said the appbMlon of an endless screw was a novel way of 
slowing down the fine adjustment} the rsduction of wemt 
upon the thread was an important improvement, and the u- 
creased length of arm was another good raature.^'nii Preddent 
then dewribM a new form of fine adiustment by Reichert, which 
was shown applied to hu Anttnan model, exhibited by Ml. 
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C. Baker» the indicator to ihii fine adjuitmeni was movable, so 
that It could be let to aero when reqpired, that greatly faciliiat 
log the reading of the divisions on toe h^ of the screw 
miuument was fitted with the English standard subsuge, and 
the axis of the trunnions was plaora above the stage to ensure 
a better balance Two other microscopes by Rnchert were 
also exhibited, one being a student's without fine adjastment» 
but fitted with a dissecting loupe as a substage condenser The 
President next showed a microscope fitted with his new stepped 
rackwork coarse adjustment by Messrs. Watson and Sons, 
there was no ** loss of time," though the pinion was pressed but 
lightly into the rack. The President also exhibited a dissecting 
stand by Andrew Rots, which was about forty or fifty years old, 
and was still a thoroughly good working Instrument, and 
though the lenses were not achromatic, they gave very good 
images.—Mr C Lees Curties exhibited some stereoscopic 
photo-micrographs taken on the Ives principle by Mr E R 
Turner, who briefly described the method of uking them — 
Dr Hebb said they had received part vi of Mr Millett's 
“ Report on the Foiaminifera of the Malay Archipelago," which 
would be taken as read and published m the yournat —Mr ]« 
Enock gave an extremely interestirm account of his observations 
on the life-hlstoiy and habits of British trap door spiders, 
illustrating the lubiect with most excellent original lantern 
views. 

Manchestkr 

Literary and Phlloaophlcal Society, October 17 —Prof 
Horace Lamb, F R S , Prendent, In the chair —The Secretary 
read the draft of the address which was recently presented by 
the Society to Sir (j O Stokes, Bart , on the occasion of the 
jubilee of nis tenure of the Lucasian Professorship of Mathe 
matics at Cambndge University, ^nd also the reply received 
thereto —Prof Dixon staled that the restoration of Dalton's 
tomb had been effected under the direction of the committee 
appointed, and that there remained a balance in hand of 
about ay/ it was hoped to raise this sum to 5C^, and to 
form a vested fund which would provide for any future re 
pairs that might l>c necessary —The President announced that 
the Society had had presented to it another relic of Dalton, 
in the shape of his dij^oma of honorary membership of the 
Edinburgh Medical Society, to which he was elected m 1818.— 
Mr Thomas Thorp read a paper on diffraction grating films 
and their application to colour photography, and exhibited an 
apiMratus which showed photographs of objects in their natural 
colours by the aid of gratings, and without the use of pigments 
or dyes.—A paper entitled ‘ On the electrical resistance between 
oppi^isite sides of a quadnlateral, one diameter of which bisects 
the other at nghl angles," was read by Dr Charles H Lees 

New South Waies 

Royal Society, July 5 —Mr W M Hamlet, President, in 
the clmir —Suggestions for depicting diagrammaiically the cha 
racterof seasons os regards rainfall, and especially that of drought, 
by 11 Deane. The author calM attention to the inadequacy 
of the ordinary methods of judging of the driest or otherwise 
of seasons by using the totals of the rainfall and companng 
them with the average He explained that the proper way of 
exhibiting the character of any penod u by showing diagram 
matically the progressive dryness that takes place in the soil 
after nunfidl ceases. Tbu is marked by a descending line, and 
being from time to time more or leu compenuted for by falls 
of ram, these are indicated br rites. The only useful ram to 
the soil iUclf IS what soaks in and tends to saturate it, all 
beyond this, although it may be useful for conservation and 
for keeping up the flow of nvers, is waste so fiu as the particular 
ground on which the nin has fallen U concerned. The dU 
grains exhibited show the effect of this “ loss and compensation " 


Port Stephens, New South Wales, by W T Enright 
August a.—Mr W M Haml^, Presiaent, in the chair — 
On the cfj^Uine camphor of eucalyptus oil (eudesmol) and 
the natural formation of eucalyptol, by Mr Henry G SmitE In 
August 1897, the author, with Mr R. T Baker, announced the 
diinvery of a crystalline camphor or stearoptene in eucalyptus 
oil This substance was named $udumoL The present paper 
deals with the chemistry of this egmphor and its relauon to 
eucalyptol Eudesmol nas been fouM in the oil di many 
species of eucalyptus, and should bt present at certain times m 
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the year In all ihosi; eucalyptus oiU that ate eventually rich m 
eucalyptol Eudesmol haii a formula CjgHigO, is iHomenc with 
ordinary camphor, but has the oxygen atom combmed in a 
different manner It does not appear to be ketonic, and it 
cannot be reduced by sodium in alcohol or by other methods. 
It IS optically inactive It forms a dinitro compound and a 
dibromidc^ but does not form a nitrosochlonde It melts at 
79-80* wbiea perfectly pure, but has a tendency to form products 
navlng a lower melting point On oxidation with dilute nitric 
Mid, cansphoronic acid is formed, but no camj)boTtc acid A 
large amount of evidence u brought forward to show eudesmol 
to be intermediate in the formadon of eucaljptul, and that 
eucalyiMol u denved directly from the fmtion containing 
eudesmol if the oil be kept m the crude condition for some 
time under ascertained conailions. Oxygen u necessary to ihw 
alteration It is shown tliat the oxygen atom enters the 
eucalyptol molecule dunng the formation of eudesmol and that 
by the natural alteration of the high boding fraction of oils 
containing eudesmol (.£ macrorhynDia^ for instance) eucalyptol 
IS formed The synthesis by Perkin and Thorpe {Joum Chem, 
Soc , 1897, 1169) shows camphoronic acid to be tiimethyl 
tnoarbollylic acid, as was first suggested by Brcdt, and as 
eucalyptol is derived from eudesmol, and eudesmol forms 
camphoronic amd, the question is raised whether BrUhl's 
formula for eucalyptol is correct It is suggested that the oxygen 
atom in eudesmol is quadrivalent, and that the peculiarity of 
eucalyptol may be thus accounted for trom the formula 
suggested for eudesmol camphoronic acid, as tnmethyl tri 
carballylic acid, can be constructed —Observations on the dc 
termination of the intensity of drought, by Mr G 11 Knibbs 
The paper was really a continuation of the subject of Mr H 
Deane's paper, read at a previous meeting It was shown 
that if the depee of saturation of ground was taken as the 
reciprocal of the measure of drought intensity, as suggested by 
Mr Deane, then, theoretically, it wu determinable The essen 
tial features of Mr Deane’s solution and of the nature of the 
problem were discussed —Divisions of some aboriginal tribes, 
Queensland, by Mr K H Matthews. A short paper dealing 
with the social organisation of some native tribes of Queensland 


Academy of Sciencea, October 3a—M van Tieghem in 
the chair —Remarks on the volume, "Connaissance dcs Temps 
pour Tanned 1902," by M Poincare This work contains an 
important improvement as the result of a conference of directors 
of observatories in England, Crermany, America and France 
Thin year the work contains the mean positions of all the stars 
m Prof Newcomb’s catalogue, the »parent posiLiuos of which 
do not already appear in one of the four official publications.— 
On the intervention of plants m the formation of calcareous 
tub, by M dc Lapparent The author points out that the 
results pubbshed by M Stanislas Meunier in the lai»t number of 
the Compits rendns^ concerning the function of m^isscs and 
microscopic algnt in the formation of calcareous tufa, were dis 
covered as far bock as 1862 by M Cohn —On the Gincobini 
comet, by M Perroim The elements of the comet have been 
calculated by M Giacobini, from the observations made in 
vanoos observatories. The form of the orbit is at present 
sensibly parabolic. At the time of its discovery the nebula 
surrounding the nucleus amounted to 1 5 minutes of arc , at 
the present Ume this is reduced to I o minute The 
nucleus appears to have increased in lustre, being now of 
about the eleventh Tna^itude —Remarks by M Fouquf 
on the alterations introduced by M de Lapparent in the 
new edition of his ‘' Treatise on Geology "—On tne hyperabelian 
functions, by M Oeorgea Humbert —On congruences of 
normals, by M £ Goursat—On the prupamion of elcctnc 
osmlUuons in dielectric media, bv M Albert Turpaiu 
The author quotes the expreniofu of Maxwell and of Heimnoltz 
and Duhem for the relations existing between the velocity of 
light, the velodtiei of propagation of the Hertzian waves in 
different media, and the dielectric constants of those media, and 
shows that the experiments of Arons and Rubens, Gohn and 
Zeeman, aad of Blomllot do not clearly distinguish between the 
Maxwell and HelmholU*l>nhem hypothec The author 
describes an expenment whteh he Mieves to be free from 
amb^ity, the reiulU of which are in accord with the views 
of Helmnolts and nnhe^—Transmission of Hertzian waves 
Ihrongb Imnids, by M Edouard Branly The receiver was 
placed in tM centre of m large glaa vessel containing the liquid 
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under examination, and measurements were made of the distance 
to which the exciter had to be removed to produce no effect 
upon the receiver Distilled water or spring water possesses a 
much greater absorptive power for the rays than oil or air, and 
the effect of sea water was an great that any thickness over 
20 cm was sufficient to completely absorb the radiations, its 
power of arresting the rays being greater, in fact, than the ramc 
thickness of cement —On Wehnclt*s electrol^c interropter, 
by M E. KothtS The author describes a curious phenomenon 
produced by varying the resistance of the circuit For any 
given interrupter with a fixed potential difference, there 
appears to be a limiting redstance, such (hat for all lower 
resistances a condition of rapidly varying current strength only 
u possible For all hk^r resutances there may m either 
the same state of affairs, or a steady current, accord 
ing to the manner in which the current is established — 
On the atomic weight of boron, by M Henn (jautier 
Analyses of boron chlonde and bromide lead to values for the 
atomic weight of boron of 11 01 and 11 03 respectively, single 
determinations varying between lo 98 and 11 04. The chloride 
and bromide were prepared from the halogen and Ixnon, the 
latter being preparra by Moiisan's method The author con 
akieri that hii products were free from dissolved hydrobromic or 
liydrochlonc acids, and that the lower figures obtained by Abra 
liall (10 84) by the analysis of boron bromide, were due to traces 
of hydrobromic acid dissolved m the halogen compound —On the 
mixed oxyhydndes of fatty and aromatic acidi, by H A B^hal 
The existence of the mixed anhydrides discovert by (lerhardt 
iias been called in question by Rousset, but comparative expert 
ments earned out by the author upon a mixture of bensoic 
anhydride and acetic anh3rdride and the mixed acetobenxoic 
anhydride prepared by Oerhardt's method show that the mixed 
anhydride really exists, although always containing a little 
benzoic anhydride as an impurity —Vaphihopurpurin, an ox 
idation product of naphthazarm, by M (leorgesF Joubert The 
analogy between the behaviour of alizarin and naphthazarm 
IS further shown by the ready oxidation of the latter by sulphuric 
acid and manganese peroxide to naohlhopurpurin, or tn oxy 
naphthoquinone 
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THE CAMBRIDGE NATURAL HISTORY 
The Cambridge Nahirai Hutory ^Insects Part H” 
By David Sharp. Pp. xii + 636 (London Mac¬ 
millan and Co , Ltd^lSm) 

T he appearance of concluding part of Dr 
Simp’s treatise on Insects, after an interval of 
nearly four years since that of its predecessor, is most 
welcome to all readers who were led by the first part of 
this work to recognise what a step in advance had been 
taken in the treatment of the subject 
The present volume has confirmed the opinions we 
then expressed in these columns on Part 1, and again we 
must record our admiration for the knowledge and in¬ 
dustry of the author, and for the attractive manner in 
which he has set forth hia results, for wherever the 
subject-matter allows, the whole work is most fascinating 
reading 

As was pointed out in 1896, the chief feature of this 
work IS the extensive use made of modern researches, of 


a kind not hitherto found in text-books So far as insect 
morphology is concerned, one or two other recent works 
may challenge comparison with the present one, but we 
know of none that attempts to bring forward so large a 
bulk of unfamiliar particulars, which in a ** natural 
history” are appropnatdy of Hie first importance, about 
the habits and life-histones of insects But such topics 
take space, and a complete history of insects on this 
large scale can only be condensed, even into the 1100 or 
more pages of this treatise, either by general compression 
or by the selection of topics for detailed treatment, to the 
exclusion, so far as practicable, of others Dr Sharp 
has preferred the latter plan, and has been remarkably 
concise*in dealing with such parts of his subject as are 
familiar ^m other accessible text-books, which this work 
may be said rather to supplement than to supersede 

The treatment of certain portions, particularly of 
Coleoptera and Lepidoptera, will perhaps come as a dis¬ 
appointment to those students who do not bear in mind 
the limitations of space that have hampered the author 
Preconceived notions of the relative importance of msect- 
fomilies are not easily got nd of, and it is something of 
a shock to find, eg , the Cerambycidae dismissed with less 
than four, or the Tineidjewith three pages. It would 
have been an advanuge if the editors could have seen 
their way to devote still more space to the subject, per¬ 
haps by rcitncting V0I v to the insects alone. The 
assoaation with the;^ro^otracheata and Myriapods, if 
zoologically orthodox,^s not of much practical value. 

We think, too, the omission of certain obscure 
families, except for a bare mention of their existence, 
would have been a gam However much symmetry 
may require a notice of each of the many families of 
insects (Dr Sharp enumerates eighty-five in the Cole¬ 
optera alone), such notice is not worth giving unless it can 
l>c adequately done, and the accounts, for example, of 
the Rutelime, izEgialitldm, or Apioceridse, to select at 
random, serve no clearly useful purpose. 

The present volume dei^^s with the Tubuliferous and 
Aculeate Hymenoptera, the Coleoptera, Lepidopterat 
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Diptera, Thysanoptera and Hemiptera. The Aphan- 
iptera are treated as a sub order of Diptera, and the 
Strcpsipteni and Anoplura are included provisionally 
with Coleoptera and Hemiptera respectively 

Of these orders, the Hymenoptera, which lend them¬ 
selves admirably to treatment from a bionomical stand¬ 
point, are dealt with m great fulness, the observations of 
M Fabre on habits being in particular constantly referred 
to at length No less than fifty-three pages are devoted 
to the ants alone, and, among much that is interesting, 
attention may be called to the accounts of the Dorylides, 
of the associations of ants with other insects (chiefly 
based on Father VVasmann’s work, and again dealt with 
under Coleoptera), and to Mr Green’s drawing, on 
p. 147, of a worker of Oecopkylla smaragdtna using a 
larva of the species as a kind of animated gum-bottle for 
joining together the edges of leaves. 

In proportion to their numbers, Coleoptera are the 
least interesting of insects. Their life histones are very 
little known, and with the exception of the singular 
parasitism and hypermetamorphosis found in the Can- 
thandm and their allies, are singularly devoid of notice¬ 
able pecuhanties It is not surprising, therefore, that 
even Dr Sharp’s intimate knowledge of the Order has not 
prevented him from being “gravelled for lack of matter,’ 
and that this chapter, overweighted as it is with many 
families, is among the least readable in the work. With 
the removal of GynnidcC from the Hydradephaga, few 
entomologists will be disposed to disagree, but the 
grouping of the Clavicorn and Serricorn series of 
Coleoptera into a single aggregate, to be called Poly- 
morpha, is of questionable value The new senes is 
admittedly incapable of definition, except by the fact 
that Its components do not belong elsewhere, and to 
associate into a single congeries of forms such widely 
dififerent families as, for example, the Staphylinidm and 
Buprestidae, is to abandon classification, so far as a 
founh of the Order is concerned. 

Dr Sharp pays a good deal of attention to stridu- 
lating organs throughout his work, and describes and 
figures (we imagine, for the first time) a remarkable 
modification of the hmd legs of Passalid larvee into paws 
which scratch a stndulating plate on the middle coxuc 
It IS hard to imagine why a larva that lives m rotten 
wood should desire to stridulate, but the practice appears 
to be common among the Lamellicoms. He does not 
refer to, and perhaps is not acquainted with, the remark¬ 
able asymmetneal structure, probably a sound-producing 
organ, which Ribaga has described in the aMomen of 
the bed-bug 

Great advances have been made m recent years in the 
study of Lepidoptera, chiefly with a view to obtaining 
sound dassificatory points, and the chapter on these 
insects IS noteworthy for the completeness with which it 
deals with lepidopterous structure and development, 
espeaally of the mouth parts (in connection with which 
attention may be called to the figure illustrating the 
pupal mandibles of Micropieryx^ first desenbed by Dr 
Chapman in 1883) and of the wings, wing-scales, and 
coloration. An interesting sense organ of unknown 
function in the abdomen of Ckrysirtdia is here described 
for*the first time. More might have been said with ad¬ 
vantage on Dr Chapman’s researches on lepidopterous 
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pup£c, for, though several timet alluded to in the text, no 
detcnption of them is given Although incomplete, they 
have given a great impetus to the study of lepidopterous 
relationships, and it is not every reader that has time or 
opportunity for turning them up in the Transactions 
where they appeared 

The system followed in the Heterocera it that given in 
Sir George Hampson's “ Fauna of Dntish India--Moths," 
but It has the manifest disadvantage that it does not 
include two or three of the families referred to On 
p 433 the Prodoxida; are called a family, though they 
are clearly intended to be included in the family Tineidsr 
The use of the same term and ending for an aggregate 
and Its subdivision tends to confusion 

Mention of the Lepidoptera leads naturally to the 
subject of mimicry So far as facts are concerned, Dr 
Sharp brings forward many interesting examples, among 
them an unrecorded case of the larva of a British bug, 
Nobis laitvenirts^ which mimics an ant, the resemblance 
being absent in the imago On the other hand, no 
reference is made to some of the astounding and com¬ 
paratively little known resemblances found among Mem- 
bracidee. In a species allied to one, Heteronotus inn- 
odosns^ which is figured, the prothoracic prolongation 
takes on the form of the entire body of a Hymenopterous 
insect, so that the Membracid walks about under a mask, 
or rather, a false body, of the most deceptive kind 

Dr Sharp is, however, averse from countenancing 
any theory of the subject, and his bnef account of 
existing hypotheses is scarcely impartial In a singular 
criticism he writes 

“ In endeavouring to realise the steps of the process 
of the development of the resemblance we meet with the 
diflfkulty that the amount of resemblance to the model 
that IS assumed to be efficient at one step of the develop¬ 
ment, and to bnng safety, is at the next step supposed to 
be inefficient and to involve destruction." 

This appears either to involve a non-comprehension or 
to imply a complete negation of the pnnciples of natural 
selection, we do not know whether the latter is 
intended 

Of the remaining chapters, that on Diptera is of 
especial value, on account, not so much of their intnnsic 
interest, great as that is when once the repugnance to 
their study has been overcome, as of the help it gives 
towards obtaining a fair general knowledge of an Order 
which does not form as a whole the subject of popular 
monographs, and of which the study is particularly 
difficult 

In view of the economic importance of Diptera, it is 
greatly to be regretted that they do not absorb more of 
the entomological energy that is wasted in investigating 
tnfles that lead to nothing With Dr Shares account, 
it 18 possible at least to make a start 

Economic questions, which would have led the author 
outside the scope of this work, are seldom referred to 
With this necessary exception, it is difficult to find a 
subject of any imponance in entomology that is not, in 
some place or ortfin-, touched on more or less fully, and 
often in the light of independent observation and re¬ 
search Very few forms real interest are omitted \ 
but among them is that of Dysmhna^ on the hfe-history 
of which Mr. E £ Green has lately thrown light 
« NO. 1568, VOL. 61] 


Though his paper was published since the appearance of 
Vol V of this senes, reference might have been made 
in the short appendix to the present volume to his 
account of this Forficulid larva, which so singularly 
modifies our knowledge of the earwigs 
We do not recollect to have before met with the word 
" exstulpate,” which Dr Sharp is rather fond of using to 
denote the extruding of an oversible papilla. If it is a 
latinised form of the German ausstlilpen," it can hardly 
be considered as an ornament to the English language I 
It remains to allude to the illustrations , these are as 
good as, though relatively fewer than, those m the pre¬ 
ceding volume. The figures of Ormthoptera paradtsta^ 
one of the few butterflies selected for figuring, are not 
successful Exquisite as this insect, at least the male, is, 
it does not look well in a woodcut, and these large blocks 
look coarse apd inappropriate on so small a page 

F H, Bijindford 


A COMPREHENSIVE GEOGRAPHY 
The InUmational Geo/^rapAy By Seventy Authors. 
Edited by Hugh Robert Mill, D Sc Pp xx + 109& 
With 488 illustratrons. (London Geoi^e Newnes, 
Ltd, 1899.) 

OM£ forty years ago‘geography was the most dreary 
of subjects m ^school lAsons ' Its text-books were 
as and as the Sahara, lists of names and compilations of 
statistics , mere cram, without a single statement or 
principle which couM help the learner to understand 
history either of the earth or its inhabitants , useful as 
exercise for the memory, but baneful in every other 
respect All that has been changed Geography is now 
taught as illustrative of pnnaples Like geology, it is an 
application of a group of the natural sciences to explain 
a particular problem, the history of the earth , diffenng 
however, from that in dwelling more on the superficial 
aspect-~the physiography-*-^ OUr globe, and less on 
underlying causes or on the remote past The volume 
before us is an example of the new method Though 
too large for direct use as a text book m schools, for it 
consists in all of over 1100 pages of rather closely-printed 
type (which ageing eyes will wish thickerX it wrll filter 
down to the classes through the teachers. The first part 
of the work deals with the pnnciples of gedgrapby, the 
more distinctly scientific aspect of the subject, in a senes 
of excellent essays, which treat of the [nrmciples and 
progress of geography, its relation to mathematics, the 
making of maps, the plan of the earth add' the features 
of Its surface, the ocean, atmosphere and climate,"the 
disinbution of life, racludmg the races df man, knd^the 
pohtical aspect of geography, all these subjects being dis¬ 
cussed by very high authonttes. Each of the following 
parts IS devo^ to one of the great divisions of the 
earth, treating^ it first as a whole, and then unddr Its 
minor natural or political divisions, in a senes of separate 
articles, each of which is contnbuted by a speaalist or 
recognised authbnty of high standmg ” 

To review cntically such a book as this demands some- 
thmg hke geographical omnisaence, to which 1 have no 
pretensions , fSrttebly the editor himself is about the 
only really competent person, and he might be not un- 
naturally suspe^ed of a ce^n prejudice So 1 have 
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tried to look at a few sections from the point of 
view of personal knowledge, and others from that of 
^Ignorance; for in the one case 1 might test the in¬ 
formation, in the other regard the book as a learner 
For the former parpose 1 have read m a carping spirit 
Not that 1 hold it right to do this with a really 
good book. Horace lays down the true rule, “Ubi 
plura nitcnt in carmine non ego paucis oflfendar 
tnacuhs", but I did it, and now give the results to 
show that the book will stand a test which is almost 
unjust A short glossary of rock names and some other 
geological terms would be a useful addition for the sake of 
the unlearned. In the course of my reading I have found 
one misprint, Apis'* for Alps, which is very likely due 
to that familiar of the printer who should be out of place 
in a chapel Editors are not always responsible for press 
errors However, here they must be few indeed. In 
mentioning Suess* idea that sometimes it is rather the 
ocean which has sunk than the land which has risen, a 
writer says that the loo-foot beach-line in Western 
i>cotland 

^maintains its level, lying on rocks of different ages 
and hardnesH, and crosses undisturbed great faults and 
dislocations ” 

But if the antiquity of the faults, as is the case 
here, is much greater than that of the beaches, 
the last reason is not conclusive, for the mass 
might be so far welded together as to move as a whole 
But IS the fact itself certain ? If it be so, it does 
away with an objection commonly urged against the 
marine origin of the parallel roads of Glenroy At 
any rate it should have been added that in Norway, not 
to mention other parts of the northern hemisphere, a 
beach level often vanes in height Perhaps, also, a little 
too much prominence is given to the theory of the earth’s 
tetrahedral figure, for it is still on its trial, and apparently 
fails, as the author admits, to explain every fact On p 57 
boulder clay is said to be an accumulation left by 
ice sheets or in extra glacial lakes As not a few persons 
who have carefully studied the subject maintain that 
some boulder clay has been deposit^ in the sea, and 
have added proofs which have been met only by hypo¬ 
theses, that view also should have been mentioned as a 
third possibility In another aspect of ice-work, one 
author (p. 358) boldly abandons glaaal excavation to 
account for the origin of the Alpine lakes, and attributes 
them, nghtly as 1 believe, to crust movements , yet we are 
told on p 373 that the lakes of the Alpine foreland are 
clearly related to the great ice-sbeet which once overspread 
It We presume this signifies glacial excavation, but, if so, 
what about the “hinter land”? Again, has it yet been 
prtnftd (see p. 369) that the Scandinavian ice-sheet ex 
tended over northern Germany? It is, no doubt, an 
article of faith with a large school, but as difficulties aug 
gest themselves to a sceptical mind after examining the 
ground, a less positive statement would have been 
better As regards the Alps, it is not a happy phrase to 
speak of the Finster Aarhom, Jungfrau, Mdneh, Wetter, 
horn, &C., as 

** grouped tn one compact mau of snows and rugged 
p^iks round the valleys of Lautebrunnen and Grindel 
.wald”„ 
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for nothing can be more striking than the apparent ending, 
of those valleys at the foot of that great mountain wall We 
find DO mention of the Viso among the Italian Alps, yet 
no peak 11 more conspicuous than it from the Pied¬ 
montese plain , and the fact that the soath-eastern Alps 
near the Austro-Italian frontier—so remarkable m their 
scenery— arc magnesian limestone is not clearly stated. 

The Pelvoux (p 337) is not over 13,000 feet high, for 
only two peaks in the Daupbine group, the Eenns and 
the Meije, exceed that elevation To say that “since 
historic times not the slightest eruption has taken place 
in Auvergne ” assumes a controverted point In Italy 
the remarkable group of the Carrara mountains is not 
distinguished so clearly as it should be from the rest of 
the Appennines, and to say that Pouuoli “ stands in the 
midst of vast nuns of the Roman period” is not quite the 
most accurate of phrases. 

Enough however of such criticisms, for they arc so 
trivial as to be hardly worth mention We only write 
them down to show how difficult, even if one tnes to 
carp, it is to find any fault When we come to ex¬ 
cellencies their name is legion With seventy con¬ 
tributors, all of whom have done their work well, it is 
almost invidious to select, but we may mention Prof 
De Lapparent’s article on the physical geography of 
Prance as no less lucid in statement than powerful in 
grasp, and those on Natal, the Transvaal and the Orange 
Free State, by the Right Hon. J Bryce (which we 
naturally selected to look at from the standpoint of 
general ignorance), as singularly clear and informing 
The book must have cost Dr Mill no little tod as 
editor Organisation and correspondence in a work 
like this must have been heavy tasks, and besides 
these he has himself contnbuted some excellent 
articles, and translated wholly or partially those of 
seventeen contributors We heartily congratulate him 
on the final result He deserves our gratitude for 
giving us a geography which is at once good in literary 
form and invaluable for reference, far in advance of any 
similar work which has been produced in this country 
No teacher, indeed no advanced student, can afford to 
be without It, more than this, it must be on the shelves 
of every important library, and will be of the greatest 
use to literary as well as to scientific men, indeed to all 
who read for the love of culture T G Bonnfy 


CHEMIiiTRY FOR THE PEOPLE 
Eimfiihrung tn dte Cktmte Uuktf€tssii€her Form 
Von Prof Dr Lassar-Cobn. Pp xi-I-399 (Ham¬ 
burg and Liepzig Leopold Voss, 1899.) 

HIS book begins with an interesting apologteu 
When the author first took up the work of teach¬ 
ing in Volkshochschulen he lectured to the pupils very 
much in the same way that he himself had been lectured 
to in the University during his first semester He 
soon came to think, however, that this was a mistake, 
and that a class of people, meeting in the evening hours 
for the improvement of their general knowledge, should 
not be treated like students taking up a professional 
^study He therefore altered the form of his lectures, 
and endeavoured to present a more general and ex¬ 
pansive view of chemistry, and to impart, as it wiere, thb 
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spint and stimuliu of the iciencc. In like manner he 
came to the condusion that ordinary chemical text¬ 
books are unsuitable for the pupils of Volkshochschuten, 
and the present work has been written to fill the void 
The case which Prof Lassar-Lohn endeavours to meet 
IS a somewhat special one. Given an evening class of 
young men desirous of improving their general edu¬ 
cation, which IS the best way of giving them some notion 
of chemistry ? Prof Lassar Cohn answers this question 
by saying that as a laboratory is a luxury which a 
Volkshochschule cannot afford, you must content your 
self with expenmental lectures and present the subject in 
Its broadest and most interesting aspect 

Here again, it would seem, the prejudice of University 
training makes itself felt, in the notion that a laboratory 
suitable for teaching the elements of chemistry is neces¬ 
sarily the large and expensively furnished apartment set 
apart m universities for the professional study of 
chemistry This is indeed a common enough belief, one 
that has led in this country to great extravagance and 
much futile teaching It is impossible to believe that 
Germany would make difficulties about providing the 
Volkshochschulen with all that is really requisite for 
teaching, by practical work, the amount of elementary 
physics and chemistry which should be there attempted 
Until this 18 done, until a properly coordinated course 
of work in the laboratory and class-room can be arranged, 
reaUy profitable teaching will, in the opinion of the present 
writer, be impossible 

Whether or not we accept the author's standpoint 
that lectOTtfi are inevitable, we must admit they may 
be made to open out new vistas of knowledge and 
supply a stimulus to study, and we cannot hesitate to 
praise the book before us. Dr Lassar Cohn pos¬ 
sesses in a high degree the faculty of exposition, 
he wntes in a style which, for force, clearness, and 
above all, freedom from prolixity, is uncommon 
enough in German text-books The matter of the 
book, too, fully corresponds with the author’s in¬ 
tention It IS comprehensive without being en¬ 
cyclopaedic, and IS supplied with a good deal of 
human interest The historical element is not in¬ 

troduced to any great extent, not as much, in fact, 
as It might well be in such a book. Hardly a great 
name in the roll of chemists is mentioned, except 
that of Kekuld. The book begins much in the orthodox 
way, with an attempt t^ delimit the frontier between 
chemistry and physics, and quickly and discreetly passes 
on to water and hydr^ep After this come the halogens 
and the hydracids, followed by lucid explanation of the 
laws of chemical combination and the atomic and mole 
ciilar theones The other chief non metals and their 
compounds are passed in review, and then half a dozen 
of the metals are dealt with Here and there chapters 
appear dealing with special topics, such as the building 
up of plants from inorganic substances, the preparation 
of metals by electrgjiffiis, the classification of the elements. 
The treatment of (nne topics is excellent The author 
has a lightness of touch which is very agreeable, and 
very different from the heavy hand of the compiler This 
IS particularly evident in the treatment of organic 
chemutry, which is admirably reviewed in some forty 
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pages, and throughout the woik there is indeed a 
pleasant sense of freshness. To those who wish to gam 
a general idea of the scope of modem chemistry, and who 
cannot obtain class instruction, this book may be strongly 
recommended It has not the popular interest of the 
author’s “ Chemistry in Daily Life”, but it has a different 
object, the aim being to show thfe philosophy rather than 
the practical usefulness of the science. It is probable 
that there is a considerable public to whom the book wiU 
be a really valuable acquisition, and with whom it wiH 
fulfil its aim of being an introduction to chemistry ** in 
leichtfasslichcr Form” 

The illustrations, which are fairly numerous, call for a 
word of cnticism They are exceedingly crude, over¬ 
shaded, and often purposeless The first figure in the 
book, for example, is an ill-drawn dinner-bell, which is 
to illustrate the statement that a bell when sounded 
remains unchanged in substance, and that therefore the 
science of sound belongs to physics 1 

In a brief postscript Dr Lassar-Cohn enters a vigorous 
protest against the recent decision of the German Chem¬ 
ical Society to tabulate the atomic weights on the basis 
of 0= i6 He maintains that, to the beginner, it will be 
quite unintelligible why the lightest atom should have a 
weight of I oi- chemical teaching, in fact, will sink back 
to a half-alchemistic stage if the system of atomic weights, 
which lies at the foundation of the ^hole science, is to 
be a matter for belief rather Ahn fQt!'ii>g](^ reasoning 
There seems to be some exaggeration here Whatever 
may be said in favour of oxygen being taken as i6 or 
15 88, It is surely not a very difficult matter to explain, 
even to beginners, the practical reasons why for the time 
being 16 has been selected It may indeed be an ad¬ 
vantage if pupils are thereby forced to realise a little 
more fully than has been usual how atomic weights 
actually are determined. It must be admitted, however, 
that the question of 0-ai6 versus is well worth 

consideration from the point of view of the cheimcal 
teacher A. S 

Ol/Jl BOOK SHELF 

Laboratory Manual Experiments to illustrate the 

Principles of Chemistry, by H W Hillyer, Ph.D 

Pp 20a (New York The Macmillan Company^ 

London Macmillan and Co, Ltd) 

This book is intended as on introduction to chemistry 
for college students, and is written on the newer (or, as 
we have heard it termed, the new-fangled) plan In 
other words, the student is asked to record what he finds 
in his experiments, and not told what he should find Thi 
success of this newer method, as of ^ oldfer one, must 
depend on much besides the text-bUk, btit if it be 
assumed that the student is anxious to learn and willing 
to take trouble, there con be little doubt where the ^ 
vantage hes 

In addressiQS the student, the author remarks that 
“the mere bcAiog of chemical substances into con¬ 
ditions under whkii they will react has less utility as a 
means of culturs than most of the manual occupations" 
—a just if a somevbat ‘^supenor ” observation—and he 
proceeds to ^vb g^ieral airections which, if only ob¬ 
served, will leave nodimg to be desired in the student’s 
attitude of mind. Experience shows, alas I bow very 
difficult It IB to get these injunctions observed v. 

To illustrate the author’s method, the following may be 
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Cited. ** Heat a few pieces of iinc with a stronf; solution 
of sodium hydroxide. What gas escapes? What is 
there in the solution? From your previous experience, 
what acids will dissolve zinc ?” Or again, To i c c of 
silver nitrate solution add a little ammonium chloride 
scdution, and then a solution of some of the salt made 
above [sodium thiosulphate]. Descnbe the phenomena, 
and explain, using equations ” 

It IS obvious that eac^f these experiments opens up 
a large subject, and 'Vilr necessitate reference to a de¬ 
scriptive text-book, and probably to a demonstrator as 
well This IS, of course, eminently desirable, and there 
can be little doubt that Dr Hillyer’s book, if properly 
used, will prove a helpful laboratory manual It ranges 
over inorganic chemistry, and the selection of expen 
ments has been carefully directed to bnng out the most 
important facts and principles 

Llndustne des Afafthes Colorantes Azoitfues Par 
George F Jaubert Pp 167 (Pans Gauthier Villars) 

It is over forty years since the late Dr Peter Griess 
placed at the cfisposal of chemists a reaction which has 
since proved of such importance, both scientifically and 
technically, that a large literature is now in existence 
dealing with the class of compounds known as azo- and 
diazo-compounds. From the industrial side, the most 
important development has been the manufacture of a 
group of colouring matters which are now turned out on 
a colossal scale, and which are so numerous in individual 
members, that in the last edition of the ** Tabellansche 
Obersicht ” of Schultz and Julius (1897) no less than two 
hundred and seventy-three distinct technical products of 
this class were cat^ogued The present little work is 
one of the mfpl ‘SVide-M6moire ” senes from the 
^^Kncyclopddie ^cidntifique,** pubbshed under the direc¬ 
tion of M Ldautd Of the Institute It is fairly brought 
down to date, and contains in a handy and portable form 
a tabular list of the colouring-matters in question, in 
eluding also the nitro- and azoxy compounds which find 
place in technology The little volume will be found 
valuable by all engaged in this department of chemical 
industry R M 

Elementary Praettcal MaihemaUcs By Frank Castle, 
MIME Pp X -H 401 (London Macmillan and 
Co, Ltd, 1899.) 

In this book the student is carried rapidly through a 
course of anthinetic, algebra, geomet^and trigonometry 
to some of the simpler problems of mensuration and 
dynamics The idea 1$ to bring the desk and paper 
work of the pupil into closer touch than heretofore with 
the work of the shop or foctory—in other words, to 
indicate from the very beginning the practical value of 
mathematical methods 

The purely academic theorem or problem is to be 
“taboo,” or, in the words of the preface, “abstract 
reasoning is to be relegated to the background, and 
concrete facts are to form the basis of toe student’s 
work ” The principle is probably a sound one, but it 
may be cameo too nr, and experience alone will decide 
as to the efficii^y of the ^tem embodied in Mr 
Castle’s book. ^Qie student, ir not otherwise instructed, 
will find certain parts very bard to follow Thus on 
p Ml, in the discussion on maxima and minima, a 
cimmntial coefficient is suddenly introduced without a 
word of explanation or apoloffy The great brevity, 
which the limits of the book impose eh many of the 
sections, wilf also be a serious bamer to their ready in¬ 
telligibility As a general fule, the explanations ana de¬ 
scriptions are cl^r and accurate, but we have noticed two 
statements which, if not absolutely incorrect, are, at any 
rate, misleading On p. 33 we read that “ the invanable 
interval of time between two consecutive southings of a 
star 18 divided into 34 equal parts, each called an, hour ” 
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True, but this is not the hour as usually understood and 
practically used , yet there is nothing in the context to 
indicate the distinction between the fidereal and mean 
solar hour The other doubtful statement is on p 290, 
where we read “ Any change in the direction or spe^ 
of a moving body is produced by force When a rorce 
acts in either of these ways it is said to do work.” The 
“direction of a moving body” is a curious tiuncated 
phrase , but the implication that a force always docs 
work when it alters the direction of motion of a moving 
body IS still more curious. Here truly are sinks of waste 
of solar energy that were never dreamed of m the philo¬ 
sophy of Helirboltz and Kelvin * These blemishes apart, 
however, there is much to commend in the book Con 
traded anthmetical operations are strongly insisted upon 
The chapters on logarithms, the slide rule, orthographic 
projection and graphical methods, are particularly de¬ 
serving of praise The book is beautifully printed, the 
illustrations are clear and well conceix ed, and the examples 
— both in the text and in the exercises—are all of a 
distinctly practical character 

The New Education* Manual framing Woodwork By 
Richard Wake Fp viii -h 360 (London Chapman 
and Hall, Ltd , 1899) 

Manuai training, or instruction in the use of tools, may 
be made of great educational value if care is taken to 
develop the rational and constructive faculties rather 
than to produce dexterity in tool manipulation The 
author of this volume deals with the subject upon the 
right lines, and the course described by him will en¬ 
courage pupils to measure accurately, obMrve minutely, 
and work with close attention to details—all of which are 
desirable attributes to cultivate A special feature of the 
course is the effort ipade to develop the creative faculty 
in children by inducing them to design for themselves the 
simple models to be constructed in wood No attempt is 
made to describe woodwork of the ornamental character 
which IS often seen in school workshops , eadi exercise 
has a purpose, and that purpose is to educate 
The book co\ers the requirements in manual training 
for Standards v, VI and VI 1 of public elementary 
schools It 15 well illustrated with working drawings and 
reproductions from photographs showing pupils perform 
mg the various operations of woodwork Teachers of 
the subject will find the volume helpful and suggestive 

The Naval Pioneers of Australia By Louis Becke and 
Walter Jeffery With illustrations Pp xii + 314 
(London John Murray, 1899 ) 

This is a pleasant and accurate compilation for popular 
reading, based largely on the authoritative documents 
now being published by the-Governnient of New South 
Wales It is, in fact, a short history of the connection of 
the British navy with Australia The standpoint is that 
of political rather than natural history, but many 
references are made to the large interest taken by Sir 
Joseph Banks m the beginnings of Australian colonis¬ 
ation The problems of the first discovery of Australia 
are scarcely touched on, and the book is m no sense 
concerned with controversial questions 

Anthmetical Exercises in Chemistry By Leonard 
Dobbin, Ph D Third Edition Pp. vi + 52 (Edin- 
bargh James Thin, 1899.) 

Prof Crum Brown, who contributes a pi^faca to this 
book, points out that it contains clear descnptKMSS of 
“the pnnciplet involved in the calculations reauired in 
dealing with chemical changes, and such physical changes 
as are of special importance to junior students of chem¬ 
istry ” The exercises should be of value in fixing ideas 
in the minds of students and illustrating the operations 
of anthmetical chemistry The ability to make such 
tStmple calculations as are here given is essential to a 
clear understanding of the laws of chemistry 
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LETTERS TO THE EDITOR 

[7%sMii9r do$s m#/ kM k$ms$if rup«mihU f^r 9 pintn^s 
prttwi fy kis tmrr§sp$md»nis Ntithtr cam As umdartaki 
U rwAirn, #r U carrufomd wiik th$ writers rtjnt^d 
imt§mdad for this or mmy oikorpart of Nature. 
No notice it tmion of amomjmoms commumicationt ] 

CoccMphtroR and Rhabdotpheres 

1 RECENTLY learned with much Burprise from Sir John 
Murnijr that the German Va/dMa expraition fitlled to dls- 
com anywhere hi the ocean either Coccospheret or Rhabdo 
tpherce. Since the earlier Plankton expedition under Prof 
Henfen had also failed to find any of these ornnisms, a certain 
amount of doubt has been privately expressed in Germany and 
eloewheK as to the validity of the results obtained by Mr V H 
Blackman and myself 

In addition to our Atlantic work (published In Phti TVans , 
1898) on this subject, I may state that, through the agency of 
Capt^ns Cowie, I^igh and Wright, of the P and O Company, 
we have obtain^ these organisms from the Indian Ocean 
1 have, however, received most welcome confirmabon from 
Mrs. Weber van Bosse, who is with her distinguished husband 
on board 11 M Stboffo engaged m the Dutch expcdibon in 
Malayan waters. She writes —** Will you kindly insert a little 
note in a paper to state that the Sthofft expedition found Cocco 
Maera fetogha and C leptopora both in tne Ceram and Banda 
Seas ? We get them floating in the water with the honsontat 
cylinder of Hensen I found also Rhabdoliths. but as yet 

no Rhabdospheres I am looking out for them,” &c. 

November la George Murray 


The Stockholm Plaherlea Conference 

As the British Government was rqiresented by ofHcial dele 
gates at the recent Intematlonal Fisheries Conference at Stock 
holm, and took part m its proceedings presumably with th e 
view of undertaking flsbery investigations upon a more extended 
scale in the future ihin it has pieviously aone, the resolubons 
of the Conference (see p are of more than usual interest 
and impoitaiice to manne biologists in thu country For this 
reason l would ask you to allow me space for some remarks 
upon them 

The general pisn of the investigations projxwed by the Con 
ference, both as regards hjdrographical and biological work, 
wUI, I believe, meet with the approval of all competent judges, 
though doubtless minor dlfletcnccs of opinion os to details 
win be found The researches suggested are a continuation, 
upon a more extended scale, of those which the various bodies 
undertaking fishery investigations In this country have been 
andeavounng to carry out in so far as the limited means at their 
disposal have permitted, and there can be no doubt that only 
by the prosecution of such investigations can that accurate 
knowledge be acquired upon which a rational treatment of 
flabery questions may be based 

Two points only relaung to the schemes of investifpition pro 
poaed by the Conference call for comment. In the first place, 
with regard to the value of international co-operation m such 
investif^tions it may be pointed out that, in case the scheme 
diontd not be earned out In its entirety, such co operation is of 
greater imponance in the hydropaphlml than in the biological 
work, since in the former sirnttUaneoui observations made by 
identical methods ot« great areas are of primary importance, a 
condition which does not ^ly to an equal extent to the latter 
This, however, does not affect what b, perhaps, the chief argu¬ 
ment in favour of international conip^ion, and one which is 
(riven a prominent place m the preamble to the resolutions of 
the Conference, namely, that any attempt lo regulate the fisheries 
of the high seas can only be carried out by international agree 
ment Whether or not J|r such international agreement can 
be regarded as rcaaonabljHofaable, or whether, if attained, the 
regulatkm could be made effective, are certainly qiiestioni open to 
doubt 

In the second pbee, from the point of view of British 
fiihenes as a whole, the area propt^ by the Conference to 
be covered by the kydiographlaU investigations ahoold be 
extended to include the Englidi Channel, the Irish Sea and the 
western coasts of the Briush IileL Even in considering the 
North Sea fisheries alone such an extension u of importance, 
•looe It has been dearly demonstrated (hat water from the 
Channel enters the southern part of the North Sea from time to 


time, and the foona of this region ii known to contain a consider-^ 
able number of aouthem forms, which show it to be In reality^ 
an extension of the Channel fauna. 

In attempting to give effect to the recommendations of the 
Stockholm Conference, what appears to be the most latit- 
fimtory course for tibe Bnthh Mvernment to pursue u to^ 
develop and as far u potrible coordinate the work of the varioun 
organisations already in existence, namdy, the Marine Bio¬ 
logical Association (eitber as at present constituted, or with a 
more intimate connootion with the Flsheiies Department of the 
Board of Trade), the Sdentific Department of the Scottish 
fishery Board, and the Fishery Department of the Royal 
Dublm Soaetyj at the same time encouragi^ the formation of 
local laboratories establUbed by County Cmndlt and other 
bodies at vanous points around the coast, such as those of 
Liverpool (at Port Erin), Fid, Cullercoats and Millport 

For the actual carrying out of the proposed investigations the 
two essential requirements arc (0 asuflBcient number of capable 
naturalists devoting their whole energies to the work, and 
(a) sea going steamships effidently equipped The various 
laboratories around the coast would form valuable ports of call 
or dep6ts for the vessels engaged in the investi^ioru. The 
elaboimte and expensive organisation of a central Inireau and of 
a central laboratory propoM by the Stockholm Conference ap¬ 
pears to me to be a matter of only secondary importance, against 
which some objections may be made. To coordinate the investi¬ 
gations of the different countries, and to insure such uniformity 
of method as will make the renlu of the different observers 
comparable, an international Council, composed chiefly of the 
experts actually responsible for carrying out the investigations, 
and meeting once a year, seems an adetjuate arrangement 

With an elaborate organisation such as that sugrated by the 
CoDference there is a danger that the work of the biological 
stations would degenerate into the mere uking and recording of 
routine observations, whilst origlqal work and the development 
of new methods of research, which are in reality of far greater 
importance, would receive a check. Good men would certainly 
not be attracted to work which consisted merely in recording 
observations taken according to a steraotyped plan dictated by a 
central bureau A large amount Individuiu freedom to the 
workers ia absolutely enential in order to secure the best results 
from scientific research For these raasons a more elastic organ¬ 
isation than that of the international central bureau proposed 
by the Stockholm Conference would seem to be preferable.. 

The Laboratory, Plymouth K J Allen 

Sextant Telesnopes 

I RECENT1 V made the attempt to attach one of the prum 
forms of binocular to a sextant m pjsce of the ordinary tclescc^, 
and It seemed that such an adaptation wiaild maienally increase- 
the usefulnett of the instrument and add to the accuracy of its 
records. In the sextant which I uiad there wds no provmoD 
for rigorous attachment and only a device of a temporary char¬ 
acter could be adopted | but a veiy slight modifiration in the 
construction of the instrument or of so-called '*ap and 
down piece" would overcome this drawfiack. 

I am inclined to believe that vt^ frequently only a plain 
sight is used in obaervattons at sea, and that in many cases, 
where some optical power u emplpyiid, an ordinary (l^ilean 
opera-glasa, with a j^wer of about three, is p refer^ The 
telescope usually supplied, which will give a power of from ten 
to fourteen, has to many drawbacks that its use is not popular, ’ 
at least in the Mercantile Marine. The field is small, the 
teleKope inverts, and the sextant is obliged to be held at a 
considerable distance from the body, so that' If the framework 
be not made of aluminium it becomes heavy knd burdensome. 

The prism open-glaM which 1 used was made by Messrs. 
Goen, of Holborn Circna, and amoiw other advantages over 
the (wdinaiy form» it gave more li|^tSi the field of view, qf 
obvious importance m Judging of the position of a dimly 
lUnminatod bgrilpo. Also there wu a direct view, so ffiat the 
ordinary methodf h£ observing needed no modlAcarion, and the 
field vras suffidentiy large to enahle t)ie object to be followed 
with ease The power was about n^i quite as high probably 
as could be Used on the deck of a Alp- rith advantage, bnlf 1 
laaglne it would be preferable in iqrvcyteg work to use the 
bigh^ power constructed, which |^ves a magnification of 
twelTc. Possibly fifteen might be reached with advantage. 

Liverpool Obeervatory W E PLUMMEm. 
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Solution of the Qonrtic 

PuHAPS the following leml-gnphic eolubon of a qoartic 
equation may be of some interest to your readetSi 
Suppose the parabola U drawOi once for all, on a 

sheet of squarecl paper Take an equal parabola, and place it 
with its vertex at the point {a, A) and axis parallel to OY so 
that Its equation, m this position, is 


Then the absdsssc of the intersections of the parabolas are 
the real roots of 

jf+(o*+^)=o (0 

Now the general qoartic is at once reducible to the form 
j4 4 --f-r Si o, 

and if we pul 

x= -s 

thu becomes 


/ 


r 

« + - -a 


working for three years on similar lines to those laid down by 
the Department, and 1 am told that the conversion of the 
school into an '*organised saence school" was acoo^llshed 
with practically no change of curriculum or metbod. Tne first 
grant of 360/ under the neih regulations was received in 1896. 
Since then the grant has been very high, almost maximum 
grants for chemistry and physics having been awarded. The 
grant this year was 385/ and the numta of pupili presented 
was fifty seven. The grants from the Department have been as 
follow! —1893, 57/ , 1894, 104/,; 1895, 96/ , 1896, a6o/ 1 
> 897 i 3*4/ . >8^*. 355/ > 1899, 385/ To comply with the 
requirements of the Department, a new physldu laboratory 
and other building were provided in 1897, and thu year a new 
museum and additions to llic master's re^ence ore bmng under 
taken at a cost of nearly 400/ 

1 regret that I can fumuh no information as to the constitu 
lion of the Technical Instruction Committee of the Somerset 
shire County Council, but doubtless these particulars can be 
ascertained from lu annual report. John C Mkud 

Stratton, near Cirencester, October 39. 


This u identical with (1) if 

<•= - % 
w 




so we can calculate a, then place the movable parabola in 
position, read off the real values of s, and finally take 

G B Mathbws 

10 Menai View, Upper Bangor, N Wales. 


I SHOULD like to add to the above interesting statement by 
Mr Medd that a rural school of science, which u even more 
akin to Bigods' than Sexey’s Trade School, has been at work 
for some years at Bhkewell in Derbyshire 1 referred to thu in 
my addrM at Bigods in 1898 The resemblance in constitution 
and function is dUe to the co education of boys and girls^ and it 
would add to the value of the present discussion if some inform 
ation could be given as to the working of the Bakewell schooL 

R Mbidoijl 


Rural Education 

I AM very glad to learn from my friend, Prof Meldola, that 
the sehfTol of which 1 prcvioasly wrote is so well known The 
frequent reference to Bigods as an experiment, and os the first 
attempt to give a systematic training in science in a purely 
rural diet net, led me to Imagine that people were not generally 
aware of Sexey s Trade School It seemM therefore t^t some 
mention of lU success might act as an encouragement to others, 
but obviously the fact that this work has been successfully 
earned on for some years m Somersetshire m no way detracts 
from the value of what is now being done in Essex I may 
observe too that, while the latter has had to depend mainly 
upon the generosity of I^dy Warwick and the enthusiasm of 
Prof Meldola, the former enjoyed certain advantages in the 
way of endowment 

At Bruton the outlay in capital has amounted to s 140/ (cost 
of site 640X. buildings and equipment 4500/) This sunt is 
made up of grants from the County Counal amounting alto 
gether to 1100/, and of 4040/ denved from midowment. 
Income account and donations. The County Council Building 
grants were thus distnbuted 1 in 1891 350/ for building and 
equipment, in 189a 450/ for a similar purpose, In 1894 350/ 
for new class-rooms and metal work, in 1897 150/ iManew 
lAysical laboratory, &c , in all 1100/ Nothii^ under this 
head has been contributed by the Saence and Art Dtpartraent 
Since 1893 a capitation grant of 3/ for day scholars and 3/ for 
boarders has been paid by the Coun^ Council to all Approved 
schools ID Somenetsbira At Sexey's Trade School this amounts 
to about sac/ a year These granu go towards salaries of 
sdence and technical teachers, and the school is open to In¬ 
spection by the Codnty Director of Technical EdUOstxon The 
total annual income or the school is about 1 Jdq/ Since 1894, 
pupils from the school have obtained a 1 out of 36 County 
Intermediate Scbolaishipa, and 5 out of 11 Settlor Scnolarships. 

The school was opened udth fifty paoBi Jn temporary 
premises in A^ail 1891. At Easter tM new buildings 
were opened with sixty pupils. The cost dr the buildings so 
far was nearly 3000/, towards which, ai Mated above, the 
County Council contributed 700/ and the Oovemors subscribed 
130 / Some of the cl asses were registered ft donnectlon with the 
Science and Art Department in the MtttUn of 1893, and the 
first examlnattoDS were held Jn May 18M The acbool build 
logs were enlarged in 1897, when two M etass-rooms, a metal 
workshop and gymnasiam wane eraoM In 1805 the new 

Spiktions of £e, Science and Art Dmiartment M organised 
ence schools were usued The sehotn appears to have been 
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In addition to Sexey’s Trade School, Bruton, the visitors of 
Sexey's Hoapilal recently (and in ihii case also at the instance 
of Mr Hobhouac) have established a dual school of the same 

{general ^pe as the Bruton school in the village of Blackford, 
ive or m miles from the nearest railway sution, and id the 
midst of a purely agricultural district New buildings have been 
erected at a cost of about 4000/, towards which the County £du 
cation Committee has contributed 1000/, in addition to 2^0/ 
in aid of the equipment of the laboratory and workshop. The 
Blackford school nas been carried on for about one year in 
unsuitable temporaiy premises, but nevertheless atcractM more 
than fifty pupii^ The new buildings vrere opened at the end 
of September by Sir Henry ftoicoe The school has now 
between seventy and eighty pupils, a considerable proportion 
being boarders. The school will receive from the County 
Education Committee an annual grant of at least 120/ 

C H Bothamlby 

County Education Office, Weston super Mare, November 2. 


Birda Capturing Butterfllea 

With reference to Mr O H. Latter's note in Nature 
(September 38, p. 530) on the capture of butterflies l^ the 
sed« warbler, it may be of interest to note that Sweet, whose 
woik on ke^ng warblers in captivity h incorporate with 
Bechsteln’s ** Cage birds " in Bohn’s edltloA of that work, recom¬ 
mends a living twtterfly as a bait for this very species, and for 
several other warblers, when it It desired to trap adult birds. 

I may mention tlmt not long ago 1 saw here in Calcutta a 
common Mynah {AcHdatA^rts fnstu) with a white butterfly in 
its bill, which it had no doubt obtained in repose, as the day 
was dull, and the Mynah Is not very expert at catching insects 
on the win& I remember also once seang at Defara Dun a 
DhyaJ or Magpie-robin smt/arJi) take a disabled 

CatopstdiM I threw out for it, though I have seen the otaie bird 
diarepud a speamcn flying at no great distance. Evidently the 
birds wait their opportunity, and, though too wise to waste 
thar energies in the pursuit of these eimve insects on the 
wing, are alwan ready to niap them up when they can take 
them at a dindvantage. In this way it can hardly be expected 
that attacks by birds on butterflies will be often noticed, unless 
a naturalist will undertake to watch individual insectivorous 
t birds for whole days at a time 

Similarly, one aoei not In India see kites and crows pursuing 
sparrows, though a dead one flung out will be greedily snapped up 
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by cither kpeciea, and no doubt Hedghngs pensh in numben by 
thene c\er watchful cneouea, K Finv 

Indian Museum, Calcuttai October 19 


Ma Finn’s letter ii interesting as giving support to the 
opinion that it is when at rest that butterflies are chiefly at 
tacked by birdn. The iniunci to be noticed on the wings of 
the insects very freciucntly are symmetrical on the right and 
left sides, and can only have been inflicted when the wings were 
folded in repose 1 can only recall one occasion on which I 
have witnessed a bird attack a butterfly in flight and then the 
attempt was unsuccessful Oswai n Ii Laitkk 

Charterhouse, (lodalming, November 7 


THE EFFECT Of WEATHER ON 
EVERYDAY LIFE^ 

S OME time since, a distinguished member of the 
Cotton Exchange asked my assistance to solve a 
problem connected with the variation of prices in 
** futures ” He remarked that these pnees \ari^ almost 
from hour to hour without any apparent cause, such as a 
knowledge of the state of the crop or of the condition of 
the Amencan market, which would explain these fluctu¬ 
ations He was tempted to look for a subjective cause, 
and thought it might be found in the state of the weather 
exercising a powerful but unrecognised influence on the 
dispositions of purchasers and speculators, inducing them 
to buy or sell as they were alternately swayed by hope 
fulness or despondency I was therefore invited to 
compare the movement of the cotton market with the 
vanations m the weather, with the view of detecting the 
hidden relation, and was further itimulated to exertion 
by the assurance that if the origin of the fluctuation could 
be discovered ^wealth beyond the dreams of avance” 
would be at my command Unhappily 1 failed to trace 
in the fickle weather the hidden springs that underlie 
the motives of speculators , and that fortune is still to be 
made by some one, possessed it may be of greater 
ingenuity or greater application, and to such an one 1 
present the idea without hope of reward or acknowledg¬ 
ment 

Mr Dexter's book reminded me of this experience, for 
he, too, has apparently embarked on an inquiry as 
difficult, but with a motive more noble, and let us nope 
with a reward more certain Mr Dexter wishes to trace 
the influence of weather on human conduct in general, 
and to see bow far man’s emotional state is affected by 
meteorological conditions His reward is the attainment 
of a degree of Doctor of Philosophy, and the inquiry which 
he has instituted has appiarently hecn undertaken wnth a 
view to meet the requirements of the authorities of 
Columbia University One may sincerely hope that Mr 
Dexter will have his ambition gratified, for to say that he 
has not spared himself in the labour of the inquiry is to | 
say little What is much more to the purpose he has 
not spared others Teachers and supenntendents of 
schools, wardens of prisons, supenntenaents of asylums 
for the insane, officials of the Weather Bureau and many 
others have been laid under contribution, by having suth 
mitted to them a questionnaire” to completely satisfy 
whose interrogations involved not a little labour Apart 
from the inconvenience which such a process might cause | 
individuals, we doubt whether the plan adopts is the 
most trustworthy that could be founa Personal influence 
rather than climatic conditions is likely to introduce a 
systematic error into the final result It is open to 
question whether fhe authorities consulted have satis¬ 
factorily eliminated the effect of weather from their own 

1 " Coodnet and eba Wcothtr on Indued** atudy of lh« bwquI •Seen of 
doSnlM maiaocologlcol coodlrioiu By Calvin Oront iJextci, A If (New 
York and London Tba IfncmUlan Co Pty%,k$kigKal Uemar ) 
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systems and mental «itates The power of punishment 
rests with the authorities who have been consulted, and 
It may happen that those under their care are the 
victims of an imtabilily, engendered in the supervisors 
from causes with which the weather has absolutely no 
concern To judge therefore mainly by the infliction of 
punishments seems of rather doubtful wisdom This 
obvious objection has, of coumCt not escaped the author, 
and ID one place he certainly recognises that the emotional 
state of the teacher is a not unimportant factor in the 
result Indeed, he says, it may be the teacher we are 
studying more largely even than the pupil The frank¬ 
ness with which this admission is made is more to be 
approved than is the reasoning by which it is set aside 
And now we are tempted to record a fact of which 
Mr Dexter is entitled to make the fullest use The 
temperature is 78 ^, the sky is cloudy, the wind is east, 
the velocity about three miles an hour, and under these 
conditions we find it much easier to present the facts at 
which Mr Dexter has armed than to criticise his results 
or carp at his methods. We notice that the author has 
studied, grouped, and commented on no less than four¬ 
teen classes of empirical data, embracing more than a 
quarter of a million separate facts. These fortunately 
can be grouped under fewer heads than the elaborate 
method pursued by the author admitted, and we hope 
we shall do him no injustice by the curtailment First 
wc have the registration and the behaviour of children 
in public schools (which we should probably call Board 
Schools in England) in New York City and at Denver, 
Colorado, two very widely different climates it will be 
remarked Then we have ^ kirgi^ amount of inform¬ 
ation drawn from police reports, wich ^include Assault 
and battery, discipline in penitentiaries, arrests for 
insanity and reported suicides. To these are added a 
few more or less fancy matters, in which the numbers 
involved are necessarily small, such as the clerical errors 
discovered in the records of certain of the national banks 
in New York City, maximum strength tests in gymnasia, 
and lastly ** a study in discrimination earned on in the 
Psychological Laboratory of Columbia University ” The 
discussion. It will be seen, is verv wide, and one fact that 
will stnke the reader prominently when he considers the 
variety of occupations into which the author has thought 
It judicious to push his investigations is the length to 
which this kind of inquiry can be earned when once we 
are bound hand and foot by the demon of statistics. 
Possibly the weather has no more to do with a clerk’s 
mistakes than has the quantity or the quality of his 
supper the night before, but given a nicely ruled sheet of 
paper, and a system of rectangular coordinates, it is 
impossible to forgo the delight of plotting results to a 
scale This is a harmless amusement, but when we 
begin to draw conclusions and to build theories, we may 
. go as hopelessly astray as did the famous witness who 
I connected the high tides with the building of a steeple. 
The author endeavours to meet any criticism of this 
nature m a passage which we may quote at length, to 
serve both as an example of bis style jfif writing and his 
method of argument I 

‘*The meteorological conditions 'mre the essential 
causes of certain general physiolomcal or mental sutes, 
some of which seem to be fertile fields for the action or 
immediate causes which are, from the standpoint of this 
problem, accidenta] To be concrete, on a certain morn¬ 
ing Johnny could not have what be wanted for break¬ 
fast, and went to school with the sulks, with a consequent 
disastrous effect upon his deportment. Most certainly 
the disappointment at home had a causal relation to hw 
dement, and no excuse from the weather is sought But 
if we the record of aoo Tofannies for fiocTdifferent 
days, and find that on certain days more of them are out 
of sorts than on other days, we look for a constant con* 
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dition which might be coniidcred in some way the cauae 
We cannot suppose that bad breakfasts or whippings or 
the disappointments common to child life would bear 
this constant relation, so look for it elsewhere Wherever 
found It must be considered valid But it must be some 
factor which would be a part of the environment of all 
the children similarly affected We have sought it in 
the varying conditions of weather, with what success is 
shown by the corves which form the basis of our 
discussion ” 

These curves or diagrams are not so conclusive as the 
author seems to think Wc have no proof that a legit¬ 
imate application of the calculus of prorabilities has been 
attempted. We cannot estimate the amount of variation 
exhibited by particular instances from the general inter- 
polatory curve. In a word we cannot understand how 
the numerous observations have been combined, so that 
the unavoidable irregular errors have the least possible 
effect on the result Putther, these diagrams, or at lea<it 
some of them, present another difficulty To take the 
first figure which exhibits the effect of weather on the 
deportment, the class and mechanical work of boys and 
of girls in Khools of various towns, and of boys and girls 
combined, in Colorado The absassa line is divided 
into eigrht sections of equal length defined by the weather 
conditions—hotj cold, wind, calm, storm, muggy, cloud 
and clear Evidently there is no connection Mtween 
the several parts—no regular progression in such an 
abscissa line We cannot see, therefore, any reason for 
joining the several points, of which five out of eight are 
practically sero But taking the author’s interpretation 
as It stands, which for reasons already given we are quite 
prepared to dck this is what we learn 

In climates ndiilar terthose of New York, deportment 
and work are considered to be at their best on cold, 
calm, clear davs, irrespective of sex, and at their worst 
on “muggy’' days In Colorado, calmness of the atmo¬ 
sphere pr^uces a desirable effect on the condition of 
tne pupils, wind exercises the most deplorable influence 
DefMrtment, which apparently p 1 a>s a great part in these 
schools, a fact which should rejoice the shaae of the late 
Mr Turveydrop, is affected by weather conditions, more 
in the case of 00^8 than girls This fact is explained by 
one teacher on the ground that boys are under less dis¬ 
ciplinary control than girls Another odds that girls 
“are greater adepts, not only at restraining impulses to 
do mischief, but also m concealing all evidences of it 
when It IB in progress This may be due to a greater 
horror on their pan of an open reprimand” The cogency 
of this argument is not manifest, because the conse 
quences of detection are likely to be visited on the boys 
with greater amrity than is covered by the term “open 
reprimand ” The knowledge that acute punishment can 
and will follow conviction, should act as a deterrent and 
suggest methods of concealment that defy the pene 
tration of the teacher 

When we come to discuss the behaviour of children of 
older growth, we still find the weather capable of 
exercising a baneful influence on their conduct and self- 
control, as lUustrated by the number of suicides, 
assaults, and the perpetration of grave crimes With 
regard to the morbid tendency disclosed in the mental 
state that produces the first of these misdemeanours, the 
author confirms the remark of Morselli and of others, 
wbohave considered the statistics of suiade, that an un¬ 
due proportion take place in May and the spnng and 
summer months of the year This fact, which is contrary 
to the commonly received opinion, Mr Dexter ex^ns 
as ansmg not merely from a depleted vitality, produced 
by the exhausting influence of the cold of winter, but 
also by the “ consaous or unconscious contrast of the 
recognised low condition (tf vitality with the exuberance 
of energy and hfein the rejuvenated nature about, making 
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one that is weak feel that the struggle against the re¬ 
sistance to life and progress, in competition with a world 
BO virile, IS hopeless “ This remark is perhaps more in 
genious than convincing, but if any considerable space of 
time 18 supposed to elapse between the contemplation 
and the completion of the act, it seems useless to tabulate 
the number of suicides with the height of the barometer 
and the humidity of the atmosphere, quantities that are 
continually varying 

It IS of interest to notice that the number of assaults 
increases pretty uniformly with the temperature, or it 
would be more correct to say with an excess of temper 
ature Given a hot day in the spnng or autumn, and 
our pugnacity rises in an alarming manner, though in 
the hot days of summer this quarrelsome mo^ is not so 
aggressive. The author concludes from the arrange¬ 
ment of his facts that the effects of heat up to a certain 
limit are vitalising in their tendency, while at the same 
time irntating, but above that limit, heat is so de\ italising 
in Its effects as to leave hardly energy enough to carry on a 
fight Sad to relate, the effect of heat upon ladies is greater 
than on men, and this is shown not only by an increased 
desire to fight, but also by evident mental unbalancing 
Whether one is the consequence of the other, or whether 
both are to be traced to the greater sensitiveness of 
women to weather conditions, is too thorny a subject for 
masculine debate But the tales that come from peni¬ 
tentiaries and from those who have charge of the insane,, 
alike testify to the irritating effects of increased temper¬ 
ature In this connection the author thinks that a study 
of the record of profanity might yield interesting results, 
but unfortunately he adds *' inclination alone will at least 
get no one into the police court,” so that numencal data 
are wanting to discuss this phase of the weakness of 
human nature It would probably be found that the 
curve would not greatly differ from that of assault, and 
It would certainly be comforting if we could shift the 
responsibility of our deviations from rectitude to such an 
im^raonal agent as the weather In our own ignorance 
we were rather tempted to attribute these lapses fron> 
good conduct to too free an indulgence m alcoholic 
beverages in the warm weather, but the author with far 
greater familiarity with the sulnect traces them to a 
much deeper source to be found j>oasiblv “in the de¬ 
pletion of the cell structure,” or “ in acceleration of the 
oxidising processes of life,” expressions which we can 
only hope are as accurate as they are sonorous 

It IS no new question to seek the effect of weather 
upon the moods and impulses of the population, but Mr 
Dexter has tapped a new source of inquiry when he asks 
what are the meteorological conditions which induce 
clerks in luinks, and we presume computers m general^ 
to make mistakes in their work, and to offer up incorrect 
answers. When the barometer is low, let us forswear 
computations, but if the humidity be at the same time 
small, It would be positiv^ immoral to attempt to add 
up a column of figures. Tne author explains this by the 
fact “ that the intellectual balance is more disturbed by 
the increased electrical potential than is the emotional ” 
We are afraid to discuss this proposition, more especially 
as we have overstepped the limits of space, but we must 
find room to say that we respect the evident trouble and 
care which the author has taken in compiling his results, 
and to ask his pardon if our remarks have appeared too 
flippant, when applied to a work which he nas taken 
very seriously Some of his inqmnes are not yet com¬ 
plete, but we hope that he will continue them to the end, 
and leave his rerats in such a form that a more ngorous 
discussion may be possible. By “ ngorous ” is merely 
me^nt on recognised mathematical pnnciplea, m which 
one can see easily the relative “ weight ” which is to be 
attached to the separate deductions, and the “ probable 
trror” that accompanies each W E P 
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VIBRATIONS OF GUN BARRELS' 

authors of this research on the vibrations of guii 
^ barrels were induced to make an experimental in¬ 
vestigation of the behaviour of rifle barrelsi in order to 
clear up certain difficulties connected with that which is 
known in ballistics asthe erroroj"departure It had been 
noticed that in shooting with a nfle (whether held loosely, 
or hrmly fixed), that the initial tangent to the trajectory 
“die Anfangstangente der Flugbahn’'—does not co¬ 
incide, as would be expected, with the axis of the bore 
of the barrel, when produced, but is more or less in¬ 
clined to it at a small angle , this is called the angle of 
error of de^rture The authors, working with photo- 
chronograptiic methods, determined the movements of 
the muzzle end of a nfie in a vertical plane, and a 
vibrational movement of the barrel was detected, and re 
corded on a moving photographic plate, on the same 
plate , a trace from a tuning-fork of known period was also 
formed, so that the position of the muzzle was known at 
•anv instant The rifle used was of the Mauser type M 71 
The collection of photo chronographic records, twenty 
eight in number, show the manner in which a rifle barrel 


Carves sbwiog the vibrotiou of dilTerent p«rU of a gun barrel aflsr firing Th« epot on tl 
line markM y indicates the moment St whKh the shot left the barrel Fig i u the 
cum of a p(Ml 1 j cm from ibe moulh, and ^ig a of a pomt xB j cm from toe noolh. 


especially in the domains of optics and electricity 1 a Roygl 
Medal to Prol William Carmichael McIntosh, F ILS , for his 
important monograph on Bntlsh marine loology and on the 
fisheries Industries, and on account of hu work in cstabUshlng 
a Marine Biological Laboratory at St Andrews, the Davy 
Medal to Mr Edward Schunck, F R.S , for his invesdgationa 
on madder, indigo and chlorophyll Her Majerty the Queen 
has grocioasly signified her approval of the award of the Koyol 
Medals. 

Tita first congress of Kusdan electricians, orgjsmsod by the 
Soadt^ Iropdnale Technique de Rustle with the authority ^ the 
Ministers of the Intenor and Finance, will be held at St Peters¬ 
burg on December 27, 1899 (January 8, 1900) The objects of 
the congress are the promotion of friendly intercourse between 
electricians, the exhibition of the most recent inventions ih 
electricity and its applications to industry, the discussion of 
instruction in technical electricity, and other subjects which are 
concerned with the advancement of electncol science in Russuu 
The apparatus and machinery, plant, models and mveniiona, 
sent by electncians of any nationality, will be exhibited in the 
rooms of the Impenal Technical Society^ 
Panteleimonskaja 2, St Petersburg, to 
which address all communications should 
be forwarded Ob]ects intended for the 
exhibition will be admitted into Russia 
free of duty, under the condition that 
they ore removed within a month of the 
close of the exhibition 

P&OK Tvu)a writes to call attention 
to the remarkable activity of anthropo 
logical research of late years throughmt 
Austria Hungary Students interested in 
such work may profit much by visiting 
several diitneu now of cosy access, 
whether m quest of remains of the 
Hunganan Copper Age, the caves and 
burial places of the Tneste district, the 
»•“« canoei of ihe BomiRB fithermeib 
wDtbe noolh. or the dwindling survivals of ancieiu 


vibrates when subjected Vb the concussion due to an ex 
plosive Figures 6, Plate I, and 7, Plate II, indicate 
a rapid initial vibration, apparently due to the begin¬ 
ning of the explosion. The records, as a whole, show 
how an error of departure may be produced The 
photographs in some cases arc not so clear and de¬ 
fined as those usually produced in physiological research , 
this IS probably due to the beam tn light having been 
cut ofif oy an otyect of circular section, such as the wire 
used by the expenmentahsta A thin metallic lamina, > 
such as blackened aluminium foil, would have giv^n 
sharper details. The authors show that the experimental 
results agree well with fibres calculated on the assump¬ 
tion that the nde barrel is a cylmdneal tube. 

There is much in the work of Messrs Crani and Koch 
which will be of value to the student of ballistics and to 
those who design military and other rifles. F J. J-S 

NOTES. 

Thb Council of the Royal Society has adjudicated the medoli 
■for the current year os follows —The Copley Medal to Lord 
Rayleigh, F R.S , for tm contribations to physwol sdenee ; a 
Royal Medal to FtoL George Francis Fitaferold, F R.S , for 
his contributfons to the advancement of physical saence, 

1 *' UDUnwhttBgeo flber die Vibnlieo dc« OewefarUuft Von C 
Ciw ond K R Koch Pp. 31 SU plstM, 13 flgnrn hi letterprcsi. 
tMQnchu 1 tSQ 9 .) 
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patriarchal communal Ufe m the lodragas 
of Croatia. As on example of the ocuviiy of the anthropo¬ 
logical museums may be mentioned the descriptive catalogue, 
by Dr Jonkd, of the Btru Ethnogmphlc Collection from New 
Guinea in the Hnnganan National Museum at Buda Pesth. The 
first part has been lately published, and is of so excellent quality 
that It is to be hoped that funds vdU be forthcoming to complete 
the work on the same scale 

Mo. K F MuiaHBAD has been elected president of the 
Edinburgh Bdathematical Society for the ensuing year. 

Thb American GeographiGol Society receives laool. under 
the wilt of the late Mr C P Daly, for the foundation of a 
medal to be awarded for distinguished services to geography 

The Ch§mut end Dmggut announces that^ Prof Mmsssn bos 
been appointed director of the Laboratory of Pcacucal Chemistry 
at the Paris Faculty of Sciences. 

Though the distance is not leu than thirty miles, the sound 
of the firing at Ladysmith u said to be so pUinly heard at 
Estcourt that the reporu of heavy gons (supped to be the two 
naval 4 7 inch guns, followed by the banting of Lyddite riieUs) 
can be easily distinguished above those of tbe Boer 4(ypoimden 
and the smaller guns on both sides. 

Wb learn from ScUnct that Mr R £. Snodgrps and Mr, 
A. H Heller have just returned from a ten months’ collecting 
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trip to tha Galapagos IslandSi The coll actions art large, birds, 
fish, and insects and spiders being represented by especially 
Urge numbers of specimens. The collections belong to Stan 
ford UnlTcrsity, under whose auspices the expedition was made 

As the gravels in the neighbourhood of Chelsea are very nch 
in rude Amt Aakes and the bke, many students of archseology and 
geology may be glad to know that a large vacant space at the 
comer of Cbeyne Walk and Beaufort Street, Chelsea, U shortly 
to be built upon, and the excavations arill probably go doun 
into hitherto undisturbed soil Mr W F Sinclair calls our 
attention to the opportunity which the excavations will aflbrd 
for collecting Aint spedmens. 

By the death of Mr William PampHn, in the ninety thud 
year of his age, on August 9 * English botanists have lost their 
Mr Pamplln was an authority on British plants, and 
especially on their geographical distribution, in the Arst half of 
the present century The “London Catalogue of Bntish 
Plants’* owed much to him. In the year iSay he published a 
list of the rarer pUnts of Battersea and CUpham , and be was 
elected an Assnoiate of the Llnnean Society in 185a Mr 
Pamplin at one time carried on the business of a second hand 
boolcMller in London, but had lived for many m great 
tetirement near BaU in North Wales 

Tiift annual coarse of Chnstmai lectures, specially adapted 
for young people, at the Royal Institution, will tbu year he de- 
hvered by Mr C V B<^ F R.S The subject will be 
“ Fluids in Motion and at Rest ” The lectures (which will be 
six in number) will commence on Thnrsda>, December 28, at 
three o’clock The remaining lectures will be delivered on 
December 30, and on January a, 4, 6, and 9, r9oa 

Stmice announces that Mr O b Cook, of the Division of 
Botany, U S Department of Agriculture, left New York a few 
days ago for Puerto Rico to make a pKliminary examinatian of 
the plant products of that island with reference to the introduction 
of new and useful tropical plants. Mr Cook is accompanied by 
Mr G N Collins, of the Department of Agriculture, as 
photographer, and fay Mr George P (^ 1 , who Is sent by the 
Smithsonun Inslitution to collect material for the National 
Herbarium. 

W^ lei^m from the Cap* Tima that Mr P L. Sclaler, 
^ R.S , who has lately returned from a visit to South Africa, 
aUended a meeung of the South African Philosophical Society 
on September 17, and gave an address on the desirabUily of 
estabhshmg a Zoological Garden in Capetown Mr Sclater 
showed that the important centra all over the world were 
uking measures to esublisb such insututlons for instruction and 
recreation, and urged that Capetown, being the port and capital 
of what would shortly be an enormous empire, should not be 
behindhand in the matter Mr. Sclater's proposals were dls* 
cussed and well received, and a oommiUee of the Sodely was 
appdnted to confer the subject and report to a future 
meeting 

Rkfiikino to the death of Dr Edward Orion, profenot of j 
geology In the Ohio Stale Umverifty, in the seventieth year of 
bis age, the AmtHtan Jammoi af Setanu remarks that while his 
laboan hive extended to all branches of geological science, his 
close smteh of the exploitsikm of petroleum and natural gas, id 
^ilo aii 4 the nslghboarii^ Statps of Fennaylvania and Indiana, 
haa gim Urn aplace of pre-emhiencc as interpreter of these Im 
portant geologU products^ In 1897 Dr Orton was elected 
president of the Geological Society of America, and, aa presi¬ 
dent of the Amenoan Association few the Advancement of 
S c i y n ce , piedded at the recent meeting of the Association, m 
Columboa, m August last. Prof Orton was a man of broad 
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culture and of inAucnce outside his chosen science. He waft 
for a time president of Antioch College, Yellow Springs, Ohio, 
and them became president of the Ohio Agr^ltural and 
Mechanical College, which has now become the State University 
He resigned the presidency and became State geologist m 1882, 
which positlod he held up to the present year Dr Orton re¬ 
ceived the degree of Ph.D from Hamilton College in 1S48, and 
LL.D. from Qhlo State Umversiiy in 1881 

At the opening meeting of the new session of the RoyaP 
Geographical Society on Monday, the president announced that, 
including the Government grant, the funds at the disposal of the- 
joint committee on Antarctic exploration amounted to 90,000/, 
but he recalled the fiset that the grant which had been promised 
was made dependent upon another 5000/ being raided from 
other sources. A valuable paper, illustrated l>y man} >ftnking 
photographs, was read by Mr W Rickmer Kickmers, on a 
journey in the Eastern provinces of Bokhara, with his wife and 
Dr von KroAl, now of the Geological Survey of India. Mr 
Rickmers established a permanent camp on a inbutary of the 
Yakh-su river, with the object of studying the wonderful 
mountain system of the conglomerates ” of East Bokhanu 
The “ conglomerates ” cover an area of 800 square miles, dis 
posed in a long stnp between the nvers Vaksh and Panj, with 
a strike from north east to south west They show distinct 
stratiAcation, and Dr von KraAt asenbes them to the Tertiary 
penod The stones composing them are chieAy crystalline The 
greatest thickness of the formation nia} be said to be at least 
4000 feeL The population of the region u mainly dependent 
for Its livelihood on the gold washing Industry, The yearly 
gold output of East Bokhara is variously estimated from 30,000/ 
to 30,000/, but this is a mere triAe considering the potentialities- 
of the alluvia] deposits The quantities extracted by the natives 

in the course of ccutunes have hardly encroached upon the store, 
and are as nothing compared with what Europeans could produce 
in a few years. 

As appears from the Report of the Select Committee on the 
Destruction of Vermin, lately presented to the House of 
Assembly of the Cape, no loss a sum ^han 27,084/ was spent 
in the various dutnets of the Odony m the )ear ending June 
30, 1899, in rewards paid for the “destruction of \erniin 
This large expenditure not unnaturally excited the attention of 
the Legislative Assembly, who appointed a Select Committee 
to consider It The Committee, after taking the evidence 
of many farmers, land owners and other persons interested 
ID the subject, have come to the conclusion that 11 » 
expedient for the agricultural interest (a predominant 
factor, It may be remarked, in Cape politics) that the 
system of giving rewards for the “destruction of vermin’* 
should be continued, but that more care should be exercised in 
aioertalning that ihose who claim the rewards are properly 
entitled to them The “ vermin ” in question appear from the 
evidence to be the Black-backed Jackal {Cants mesowc/as), the 
Aard Wolf {ProitUs cristaius), the Cape Baboon {Fapto por 
canHs\ and the so called “ Lynx “ or RoodeCat {Fths taroial)^ 
all of which are accused of ravaging the farmers' Aocks, 
especially during the lambing season. The Aard W olf, it is 
admitted, is not usually carnivorous, but u said to have de\eloped 
of late yean a noxious habit of teanog open the breeding ewes 
In Older to get at the milk in their breasts 

A POSSIBLE substitute for India rubber and gutta percha was 
exhifaiited and described by Mr W F Reid at the last meeting 
of the Society of Chemical fudustry, under the name of 
"Velvnl" The material appears to be suitable for machme- 
belting—made by coating cotton canvas with it^waterprooAng 
cloth or canvas, and as a varnish for paint, wood or metal ^ 
and ao for as us mechanical and protective properties m 
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YmM kmm tefittvad firom Dr L MuUaoo Bentley The ranilts 
of expenmcnts ceiried 00 ior the tpecUl mvoUgttion of the 
Touel Mtemory inufie end iu fiddity to ju oiiQinU prewntation 
have led to eevenl cooclttsKMU of paychologleal intomu It 
appear! that duc!—grey and coloured—shown and remembered 
in daylight, tend to grow hght in the visual aemory, while grey 
discs ^wn in a dark chamber display a tendency in the visud 


conoenM, it compares hivoamUy wllh gotta-pendia. Tk 4 EUc* 
irtctan is of the opmion that the material at present laeks the 
flexibility necessary to the core of a snbmanne caUe, and also 
the atrenj^h and elasticity required for a golf ball Perhaps 
with improved methods of manufacture these qualities can be 
given to *'Velvril,” but until then gutta percha will hold lU 
own as the most suitable substance for these two purposes 

A iKW years ago the phenomena of **BaniU Guns/* and 
other similar noisest were discussed at some length in the 
columns of Nature. A valuable contribution has recently 
been made to this interesting subject by Prof A Isiel, in a 
paper published in the of the Italian Seismological 

Surety The author's chief object is to descnbe the detonations 
which were heard at about the time of the Umbria Marches 
earthquake of December 18, 1897 These detonations are quite 
distinct from the sound which generally accompanies an earth 
quake-shock They are rather crashes, more or less prolonged, 
and resemble the boom of thunder or the report of heavy guns 
at a distance Sometimes they are isolated t at other times they 
occur in senes, following one another at bnef intervals. 
Generally they begin with a strong blow, which has very often 
a slightly metallic sound, and then gradually diminish in number 
and intensity until they cease, but there may be one or more re 
cicwaU of activity To many persons the crashes seemed to come 
from Monte Nerone, where the epicentre of the earthquake was 
situated They are frequently heard at other times by the in 
halutants of the middle Appennine region, and are known to 
them by the name of Bomblo Very often they occur in close 
connection with earthquakes, and they may be followed imme¬ 
diately by a slight shock or tremor , they are also stronger and 
more numerous during epochs of maximum seismic activity 
Prof Issel correlates these crashes with those known m other 
fdacss as Marinas, Mist Poeffers, &c , and, as these phenomena 
are especially charmclenitic of seismic diitncts, he regards them 
for the most part as due to endogenous causes. 

Elkciricity 11 rapidly gaming ground as a motive power 
for harbour and dock works and for traction on canals In 
France haulage by electi^ty has been in use on some of the 
canals for several years, and, besides being found economical, 
has been of special value for working the boats through 
tunials. The system 11 now to have a trial in this country, 
a portion of the Leeds and Liverpool Canal near Wigan 
being filled for electric tracuon, and it Is anticipated that, 
besides other advantages, a saving m the cost of traction of 
50 per cent as compared with horse haulage will be effected 
On the Dortmund and Ems Canal in Germany, recently 
opened for traffic, the cranes and other machinery at the 
terminal stations, and all the work at the locks connected with 
the opening and closing of the gates and sluices are to be 
operated from a central sution, where electricity is to be pro 
Tided by steam power The haulage along the canal is to be 
ofiected by a small electnc locomotive running along the tow 
path, and obtaining its supply from trolly wires. On the Erie 
Canal one or more systems have already been tried with partial 
auccess It is now reported that the storage battery system is 
to be introduced, an electnc traction engine will run along the 
tow-path and haul a canal boat filled with storage batteries of 
sufficient capacity to furnish current for the traction engine and 
the boats towed by it. The locks of the North Sea and Baltic 
Canal, and also the new lock of the Amsterdam Canal at 
Ymuiden, are both worked by decuicity, which u found to have 
great advantages over ^raubc power in winter when sharp 
frosts prevail In this Country, at Southampton Docks and 
<other placet, cranes are in use worked by electncity 

A IHESIB on "'The Memory Image and its QualitaUve 
Fidelity, ** reprmted from the American Journal 9/ Ptych^hgyj 

KO. 1568, VOL. 61] 


image to grow dark during an unilluminated interval These 
results indicate that the condition of the retina in respect to 
stimulalion during the memory interval is important for the 
memory image Illuminated and unilluminated intervals, 
where all other conditions are constant, are followed by different 
judgments with the same memory stimuli It u therefore con¬ 
cluded that m all experiments with brightness and colour, where 
a time interval is involved, care should be taken to control the 
state of the visual organ It is not improbable that a similar 
caution would apply to other sense memones The results also 
show that memory is not to be regarded as a storehouse of 
perfectly conserved images, but that the most simple memones 
are continually exposed to change, and that It is, at times, only 
by the combination of various mcmonal resources that retention 
IS made definite and exact 

The intermittent treatment of sewage in bacteria coke beds 
fonni the subject of a second report presented to the London 
County Council by their chemist Vanous invesugations were 
carried out and arc here recorded with the object of asceitaimng 
the most effective method of constructing and working the coke 
beds, and the data obtained form an interesting contribution to 
the literature, now considerable, daily accumulating on this 
method of sewage treatment 

The repoett of the malaria eapediiion in Italy under the 
direction of Prof Koch receive adverse cnticism at the hands of 
Dr Graisi, writing in the AUi dc% Ltnooi, viil (2), 8. Amcmg 
the points at issue it would appear that Koch, in the reports 
referred to, sull admitted the pouibility of malaria being pro¬ 
pagated by Culex ptpuns^ a view long since abandoned by 
Grassi on circumstantial evidence, which he now summarises in 
detail Much of the evidence which led Grassi to attribute the 
propagation of malaria to Anopheles and not to Culex has been 
given in previous papers in the same journal 

The well known experiraenl of the early popular text books 
on "freeung and bdhng water simullaneoasly under the 
exhausted receiver of an air pump being difficult to perform in 
practice, Mr R W Quick describes m the Pkyncal RrvUm 
another mode of achieving a similar result This is a continu¬ 
ation of (he experiment commonly described under the Heading 
"water boiled by cold,” in which the tightly corked flask 
containing the water and steam is cooled, first with iced water, 
and then with a mixture of solid carbon dioxide and ether, until 
ice forms as the water boiis—or the flask bunts. As Blr Quick 
remarks, there most not be sufiicient residuum of au in the flask 
to keep the pressure above o 46 cm (the vapour pranore of ice 
at o** C )• otherwise no amount of cooling would be efibctual in 
causing boiling and firecaing simultaneously 

A PAPER by Prof Archibald Barr, on " Similar structures and 
machines,” read before the Institution of Engineers and Ship- 
builden in Scotland, is appearing in the form of a aeries of 
illuitiated articles in Enginttrmg The diaproportionality 
between large and small structures required to ensure corre- 
tpemding strength In supporting weight is iUnitrated by figures 
showing the difference in structure between the riuktoos of 
large and small animab, and also diagiams showing the 
Britannia and Forth Bnd^ reduced to the eune span. 

The ProcHiimgt of the annual meeting of the Indiana 
Academy of Science, held at Indianapolis at the end of December 
last, contains quite a number of mathematical papers^ foremost 
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KiDong which are Mr D A Rothrocki papers on point in 
vmnants for the Lie groups of the plane, and on differential 
invariants derived from point invamnta To those interested 
m the geometry of the triangle, Mr Robert Judson Atey 1 list 
of concurrent sets of three hues connected with the triangle will 
prove a most useful synopiu for purposes of reference, it 
enumerates eighty four different concurrences The same wnter 

oommumeates a note on a new tnangle and some of its properties 
while Mr C E Smith, of Indiana Univemty, discusses the 
geometry of Simson's line A linear relation between certain 
of Klein 1 X functiona and sigma functions of lower division 
value u given in a note by Mr John A Miller 
A i<nv years ago Lumna discovered that the electric re 
sutance of aqueous solutions presented certain anomalies in the 
neighbourhood of the temperature of maximum density, these 
anomalies being represented by a point of mflectiun in the curve 
expressing the relation between the resistance and the temper 
alure In view of the objections raised against Lussana s work 
and the intimate relation known to exist between the electric 
resistance of a fluid and its viscosity it occurred to Dr (v 
Pacher to examine whether any variations analogous to those 
found hiy Lui:»ana exuitd in the coeflicient of viscosity of water 
near the temperature of 4'' C The results of Dr I acher s ex 
periments are described in a paper m the Atti del K hUtuto 
Venete Ivin (2) pp 785 814 The coefficient of vucosily was 
frund by observing the efflux of the liquid through a capillary 
tube, I oiBCQille s law being assumed, and the temperature was 
maintained constant by immersing the tube in •k water bath 
From the viscosity lU temperature coefficient was calculated and 
represented graphically by a curve The conclusions arrived at 
'ire as follows (l) In the neighbourhood of 4" the viscosity of 
distilled water presents an an >maly indicated by a point of in 
flectioa m the curve connecting he viscosity with the temper 
ature , (2) the temperature coefficient of the viscosity presents a 
maximum followed by a minimum between the temperatures of 
3* and 6°, (3) given the relation between the temperature 
coefficient of viscosity and that of electrical resistance, a similar 
Miomaly may be expected to exist in the electrical resistance of 
distilled water , (4) Lussana ■ results thus receive indirect con 
firmation from the present investigation 
A lOPCTiAR account of the possibilities and difficulties of 
aenal navigation, based upon the scientific experiments made by 
Langley Lilienthal, Pilcher, Maxim and others, appears in the 
current number of the horintgklfy Ketuw 
Sir John £\anss presidential address, on The Antiquity 
of Man, with especial reference to the Stone Age in Egypt, 
delivered at the Birmingham and Midland Institute, has recently 
been published It is a brightly written sketch of a vast sub 
ject, the more important approximate dates are given, which 
IS a useful feature 

Those who are interested in Indian folk Lure must always 
keep an eye upon the Journal of the Asiatic Society of Bengal 
The first part of the new volume of the Anthropological SecUon 
for this >ear contains a variety of inteieiuog papers, amongst 
which may be noted one, by Mr C C Mitre on folk lore 
about bif^ and one, by Mr C A. SUbernd, on a rein 
compdling ceremony which is performed by wmnen 
A cory of the Report and TranncUons of the South Eastern 
Union of Scientific SocieUes, containing an account of the 
proceedings at the fourth annual Congreas held at Rochester lo 
May last, has been r«««ved The Union systematises scientific 
work among the different societies oomposiog it, and in vanous 
ways promotes the interests of scienee Next year's Congress 
wiU held at Bnghton early in Tune 
Frou Meaws. WiUuuns and Norgate'a very uaefhl **Book 
Circular* (Scientific Series, No ya), oontaiaing descriptive 
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notes on the contents of recent foreign publications, we ob 
tain the following announcements as to forthcoming scientific 
works —** Die Flemente der Entwicklungslehre des Menschtn 
und der irbeltiere is the title if a work by Prof O Hertwi^,, 
of Berlin, which will shortly be published —M Le Daniec, 
lecturer on embryology at the Univerxity of Pans, has wntten a 
work entitled * Lamarckiens et Darwmiens which will lie 
usuea \ery shortly — ‘ Ueber Kcduktionsthcilung bpindelbikl 
ung C entrosomen und Cilienbil lung im Pflan/enreiche will be 
the subject of the sixth p'lrt of Prof 1 Slrasbui^er ■ llistolo 
giBche Untersuchungen — The hrst part of “ Nouveaux tltmenls 
de botaniquc, by Prof Louis ( ne of Rtnnci, will soon appear, 
and the second part will be published in the course of next year 

The fourth edition of Prof Lappareni n ' Troite de Gtologie 
will be issued in three parts Of these, the first two will appear 
almost immediately, and the third will appear in J inuary 

The difficulty of preparing mctalbc cesium is well known 
The metal has hitherto been obtained chiefly by the electrolysis 
of the cyanide mixed with barium cyanide but the unsaiis 
factory character of this process is sufficiently shown by the 
price of the product, which is about twenty ei^hl bhiUing> i 
gramme It hsx been shown juite recently by ilcrrcn Oraefle 
and bekhardt that cesium can be prepared easily and with an 
almost theoretical yield by the reduction of c isium carb mate by 
mexni of magnesium powder The mixture is heated in an 
iron tube through which a slow current of hydrogen passes 
The metal distils over, and is colic ted under melted paraffin 
It has a silvery lustre with a slight yellow tint, and remuns 
bright under paraffio On exposure to air it oxidises rapidlj, 
melts, and finally inflames. In tU action on water it resemble 4 
potassium A previous attempt by Winkler to prepare ceumn 
by reducing the carbonate with mignesium failed, and ltd that 
chemist to doubt the statement of BeketofF that the redncibility 
of the alkaline carbjnates increased with increasing atomic 
weight of the metal llerren (iraeffe and Lckhardt, however, 
confirm BeketofTs concluMon and show that ccimm is more 
easily reducible than nibidium, and rubidium than potassium 

The additions lo the Zoological Society s Gardens during the 
past week include a Sykes s Monkey {Cercopitkecus albign/aru) 
from Last Africa, presented by Lord Alexander Thynne , a 
Macaque Monkey {Afacaens cynomel^) from India, prerented 
by Mr W J Be^ , a Vervet M >nkey (Cer opttheeux lalamdU) 
from South \fnca, a Vivemne Phalanger cooki\ 

from Tasmania, an Agile Wallaby i^Maeropux aj^Ai) from 
Australui, a Brown Capuchin {Cebus fiUuelius) from (juiana, 
a Rufous necked Wallaby {Macropus ruficolUs) from New 
South Wales, three Cudinal Eclectui {EcUctus tardmalu) from 
Amboyna, four Serrated Terrapins [Cktytemps sertpta)^ three 
Pnckly Tnonyx {Tysonyx sptnifer\ four Menobnnehs {Hec 
turns maeula/us)f on Amphiuma( Ampkiuma wMMr)from North 
Amenca, three Mute Swans {Cygmus olor)^ European, de 
posited , a Black hacked Jackal {Cams mesomelas) from South 
Africa, two Brasilian Caracaras (Pofyhjms brasshensss), an 
Anaconda {Euuetles mursstus) from South Amenca, purchased , 
a Spnng Bok {GoMella euskore) from South Africa, received m 
exchange, a Hog Deer {Cervus poresnus)^ born m the 
Gardens 


Ol/E ASTRONOMICAL COLUMN 

The Andromedki —In respect to the reported obrervabon 
of Biela’s comet, no confirmation of which, however, u yet to 
hand, it will be well to keep careful watch on the character of 
the second November du^y The maximum is timed to occur 
from the 33rd to the 37th, the approximate coordinates of the 
radiant being 

R A = ih 40m 
Dccl ■ + 44 *. 
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that u, a litile north wnt of 7 Androroedn The nsual 
chanictcnitic of these meteors u th^r slow flight, id contrast to 
the swift Leonids, and this should faalitate photographic 
impressions of them being obtained 

Holmes’ Comet (1899 ^ 
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OriuiTATioN OK Neptune— On Sunday evening next, 
November 19, there will be an occultation of Neptune, \Uible 
throughout the whole of northern Europe, for the observatioD 
of which the following particulars will be useful — 


Sidereal lime 
h m 

Disappearance 22 4 
Reappearance 22 56 


Angle from 

Mean time. ^ ’*' ■ s 

North point Vertex 
h m. r 

6 10 95 129 

71 261 299 


The angles given will faalitate the adjustment of the moon's 
Image so ai to bnng the points of ** immersion " and ** emcr 
iioQ " Into the pcMirions of best definition The ** angle from 
the north point^’ is the angle subtended at the centre of the 
moon's disc by the arc extending from the star when in con¬ 
tact to the point of intersection of the moon's limb by a great 
circle passing through the North Pole, the angle from the 
vertex " is the angle subtended hy the arc extenuing^ from the 
itar to the point of intersection of the limb by a vertical great 
cucle passing through the scnitb 
For the convenience of observers south of Ixmdon it may be 
mentioned that the limits of latitude for this occultation are 
9o*N toas^N 


“The Heavens at a Giance" (1900) —Mr Arthur Mee, 
of Cardiir, has published his annual astronomical calendar, upon 
which u given a conciM tabulation of the more in^rtnnt 
astronomical constants and events for the coming year One half 
ol the card constitutes a celestial diary, indicating the favour 
ahle dispositiems of the vinous constellations for each month, 
the sun’s declination, fdtases of the moon, and conf^ration of 
the idanets, with detailed enamemiion of occuliations and 
variaole star phenomena. IfoUowing this, deKriptive notes 
are given of the prominent features visible on the moon at 
Various stages throughout the lunation, Umei of elongadcm, 
oppodtion, &c , of the planets throughout the year, a list erf 
the more prominent meteor showers, the eclipsM of the year, 
and several facts concerning variable stars The whole is 
printed on a single card, faarilailng its being kept within reach 
ror Instant reference bv the observer’s side, ano thus specially 
reeommendi itself to the amateur who may be unable to spare 
dm time nsenaenry far obtaimng the Information from the more 
complete reference works of the observatory Astronomical 
thye is used throughout, and all the data ore for Greenwich, 
but are applicable with slight correainns to the whole of the 
Briti^ Islet Not the least important feature is the clear style 
of arrangement and printing, which will render its use more 
pleamnt onder acLual working condiUons. 


T/i£ CONFERENCE OF GERMAN MEN OF 
SCIENCE A T MUNICH 

*T'HE serenty first meeting of the Society of German 
^ NatuimllsU and rbysidans opened at Munich on Sep 
tember 17, a|id contiqped until the 23rd. 

A great disaater bSd Just visited the city , the fioods which 
had wrouj^t nch havoc throughout the SaUkammeimit and 
l^th Bavmna culminated their work of destruction in Munich, 
where the liar, rUfng many metres m a few boors, destroyed 
two of the finest brid^ in the capital, inundated the low lying 
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parts of the town, and threw out of^car the Electric Wodtsmt 4 
many factonrs along the banks 1 many lives i^re lost 
The Prince Remt bridge, which was entirely destroyed, wai 
the gift of the ruler whose name It beam , the original cost wan 
1,500 000 marks, and the munificent Prince has undertaken to 
bm the cost of rebuilding the asme 
In spite of the dlslocatfan of all routes of communicattoni» 
the congress was attended by about ^500 members. The pro- 
ceedings c^ned with a gala meeting in the Royal Theatre oo 
Monday, September 18, when the congrcM was inaugurated by 
Councillor von Winckel, and the members were Vmlaimed, on 
behalf of the Prince Regent, by Prince Ludwig Ferdinand, 
who evinced his interest by attending all subsequent geoeial 
meetings. 

After several other speeches had been delivered, Dr Fridtjof 
Nansen ascended the tribune and summarised the scientific 
results of his Polar Expedition 

Parenthetically, it is interesting to note that three of the most 
remarkable addresses were delivered by foreigners—Nansen, 
van t’ Hoff and Ramsay—in fluent German 
Nansen showed the typical gUaal appearance uf the Siberian 
coast, then described hianz Josefs Lud, which is far less ex¬ 
tensive than appean on the maps; the land is almost entirely 
cohered with ice, relieved here and there with masses of black 
basalt rocks, which rest on a seam of clay some 500 feet In 
thickness. 

The Araic Ocean may be considered as a kind of lagoon 
separated from the Atlantic by a submarine nngc of mountains, 
stretching from Spitsbergen to Greenland t tms range u re 
sponsible for a cunous condition of things. The Arctic Ocean 
IB covered vnth a laver <»f brackish water containing a low per¬ 
centage of salt, and collected from the Siberian nvers and the 
Bering Strait, below thu is Gulf Stream water, containing m 
normal quantity ofualt 

If these two lavVrt of water were mixed, the average temper 
aturc would fall, but this average would not be so cold as that 
of the surface layer of Arctic water; this condition accounts for 
the enormous formation of ice in the polar region 
The points were all illustrated by photographs, tables and 
diagrams, and drawings of the diatoms found in the fresh water 
lakes, formed hy the sun melling the surface of the ice, were 
shown 

The lecturer wo followed by Prof von Bergmann, who de 
monstmted the value of radiography in the dtagnosis of surgical 
diseases, and by Prof Fi>fster, who described the alteratios m 
the face of the heavens from the remotest periods down to the 
present time 

After these addreiso many members adjourned to the 
Technical College, the whole of which magnificent building had 
been placed at the disposal of the congress, and where reading 
and writing rooms, reception and inquiry offices, a restaurant, 
&c , were to be found 

Here the daily programme was to be obtained, and each 
member of the congress was presented by the city with an 
admirable album of views and a Festschnlt.” 

The Festschrift was a magnificent quarto volume describing 
the development of Munich under the influence of the natural 
sciences during the last decades. The first'^vit of the work was 
devoted to vital statistics and general munici^ organiiatloo A 
few facts are, however, of general interest and formed the sub^ 
ject of addresses during the congress. 

The Electncal Works on the liar are a moot remarkable 
example of a muniapal uadertakiDg t besides the current used for 
the electric cars, lignting, telegraph and tel^one purposes, tW 
supply current to work 172 motors (1329 H P ), 13,^ incand¬ 
escent and 329 arc-lights in 91 factories. Besides the Corpora¬ 
tion works, thm are 317 private installatidBs, of which 69 use 
gUt 89 water, and 179 steam to supply the roouva power 
The popnlatKn of Mooich u The cost of lighung, 

the Btiecis (incandescent gas and arc lights) represents last 
year, per head of the population, a yearly cost of i 925 marks, 
m 1881 the cost wis leas than half this sum, o 81 marie ptf 
head • 

Of. the two most piomineat industries in Muqich, the senoiWs 
the loduftrial production of cpld, originated m the demaod^^aii^ 
necessities of the first, the brewing industry. 

In 1898 there-were 24 brewenCs, producing x,^Ooahecto-^ 
litres of beer Munich has always been celemM for its 
and ,ID the year 1500 possessed 38, ra idi8 no less than 69 
breweries. . 
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I JThe indott^ of the production of low tcnmcraturet ia due to 
the enetsT of, end wu Initiated by, Dr Carl Linde, who m 
1881, with the help of the Poly tetanic Society, itarted the 
famotta worka, where aucceaiftil experlmenta were carried out 
with the *' high preaaure and low temperature ayatem," and 
with the happy combination of Siemens' alternating piinaple 
with the j oule Thompson " cooling effect/* produced by the 
fitreaming of J^aaea from high to low preiiures. The following 
are the chief industrial and scientific uses of low tempemturcs 
manufacture of ice in the brewing industry, preservation of 
meat and alimentary products generally \ preservation of anat 
omical specimens, in the morgues, the arrestadon of the de 
velopment of the sillc cocoon, arrestation of the growth of 
bulu (making the same independent of their accuatomaiy 
ffowenng season), in the testing of meteorological instruments , 
and in scientific research generafly, the preparation of explosives, 
the fractionation of liquid air, and consequent preparation of 
mixtures nch in oxygen , the manufacture m ozone 

The Cold Air Storage Installation at Munich is the most 
complete building of the icind at present erected , the cells are 
kept constant at a** C , and the air contains 60-70 per cent, of 
moisture 

The second general meeting was also held in the Royal 
Theatre, and the addresses on this occasion were delivered by 
Prof Boltzmann (Vienna) on the course of the development of 
modem physical methods, by Prof Birch lIirKihfeld on 
science and therapeutics, and by Prof Klemperer (Berlin) on 
Justus von LteUg and medical science 

The last named speaker showed that Liebig inituited the use 
of chemical preparations of known composition In the place of 
those plant infusions of doubtful consistency, which lormed the 
staple dtun of the older physicians. Prof Klemperer declared 
that the 0113^ were drawing near when such extracts would 
disappear from pharmacology, and chemistry would l>e entirely 
sulistitutcd for botany 

In another, less direct, way Uebig was the means of ennch 
ing our Dharmacopoeia, for it Is hy the method of organic analysis 
he perfected that the composition of the numerous synthetic 
remedies of to day is determined Chloroform and chloral were 
diseovered by him, and, working in a somewhat different region 
of thought, Liebig exploded the theory that the warmth of the 
animal organism was in part due to eleclncity and the action 
of the nerves, showing that alt ammal warmth wap produced 
l>y the chemical processes continually taking place within the 
organism 

Thb Chemical Section 

This Section was presided over by Prof Adolf von Baeyer, 
Professor of Chemistry at the University of Munich, who 
welcomed the members of the section, and spoke a few words in 
memory of Bunsen, the following passage deserves to be 
quoted — 

''Bunsen’s value as a teacher and master lay not so much In 
the lectures he delivered as m the example he set He was 
always working himself, and worked In the presence of his 
punls,"! 

Prof Wislicenus, sen , was elected president for the first day, 
and won ^eral approval by keeping the speakers itnctly to the 
twenty minute time limit 

The proceedings were opened by Prof van t’ HoflF (Berlin), 
who showed that the formation of the Stassfort adt beds by the 
evaporation, at 25° C, of a solution of common salt, borates, and 
calcium and magnesium sulphate and chloride, could be 
gr^ically represented on a diagram 

Rlchaid Meyer gave an account of his experiments on the con 
denration of aromatip diamines with dibasic acids of tbe oxalic 
wricti; he ihowcd that in the leriea 
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/NH-CO / 
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NH-CO 


the ortho-derivative akmc was stable ; further, that with malonic 
ethor an amino add ether (I) was obtained, but with succinic 
other a ring (II ) 
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the difference being possibly due to the greater length of the 
succinic aad chain lessening the tension 

Dr H Stobbe (Leipsig) desenbed the condensation products 
of benzaldehyde with luccmic ether, and showed that such a 
body as dibenzal succinic acid 


C«Hfl.ClX-C—COOH 
C,H, CH=-(i—COOII 


which yields a colourless anhydnde is converted by means of 
iodine into a stercoiiomenc acid giving a bright ^llow an¬ 
hydnde 

Dr Kramer (Berlin) advanced certain views as to the form 
ation of petroleum by the decomposition of diatoms , he found 
that the wax contained in diatomaceous mud consisted largely 
of decane. 

In the subsequent discussion a geologist pertinently remarked 
that though it was possible that petroleum was formed to a 
certain extent in this way, yet much larger quantities must be 
formed by the decomposition of fish and marine animals gener 
ally, m confirmation of the animal orijgin of petroleum ho 
mentioned the fact that many fossil bivalves contained, on 
opening, drops of oil, he also suggested that the oil in the 
Caucasus was formed to some extent by the large number of fish 
that were lulled yearly by passing from the fre» water into the 
strong brine of the lagoons. 

The aninuil origin of petroleum was acknowledged by all 
speakers. 

JTaiel followed with a paper on the course of electrolytic 
uciion The experiments were carried out with a solution 
of caffeine, and the rapidity of the reaction measured by the 
evoluuon of hydrogen at the kathode as compared with the 
evolution of hydrogen in a similar cell containing dilute sulphuric 
acid 

In Older to effect reduction Tafcl showed that the kathode 
must be of lead, and, moreover, must be coated by spongy lead, 
the use of a polished lead pole giving a bod result, immediately 
rectified by the introduction of a Hltle lead acetate solution 
llie mtroduction of copper and the noble metals stopped the 
reaction, which, m the case of these metals, recovered its normal 
course, if platinum hod been introduced, there was no recovery 
In the discussion Drs. Bodldnder, Nemst and Arendt took 
part, the latter remarking that the anode also should be of lead. 

Richard Meyer read a second paper on the thio-dcnvativcs of 
the di- and tn-pbenylmethane senes, and the Influence on the 
fluorescence of the substitution of sulphur for oxygen in such 
bodies as 



the results were, however, conflicting 

K Schenck a paper on the two kinds of dimorphism 
and their mutual relationship, desenbing the coune of the 
change 0" the case of para ozoanuole) from enantiomorphum to 
monotropism 

Dr BMhhold (Frankfort) gave a short account of the work 
done by bacteria in the dlsporal of sewage—in one experiment 
he took mud from the filter beds In July and found it to contain 
I4*te per cent, of fats \ on preserving this, moist, in a corked 
fl^ till November, he found It contained only 5 8a per cenL of 
fats : if the mud was previously dried, the percentage, naturallyt 
did not alter 

Prot Bambeiger's (Ziliich) address was of especial mterest to 
organic chemists, and was also remarkable in Introdoeing a 
new expre^on, which should be welcomed by chemical pKlIo- 
loguts. Ho used the expression "101x0**^10 describe the 
molecular aggregate or residue which had been bereft, so to 
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Speak, of Its limbs, thus | ^ represents the torso of diethyl 


aniline, Sec 

In his paper on the mechanism of the passage of h^roxyl 
amines into amidophenoles, he described a new class of bodies, 
quinoles, which only exist at a low temperature, and pass on 
warming into more stable Isomers , thus he obtained a qmnole 
isomeric with hydroquinone 


H OH 
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/\ 
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/\ 
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j hydroquinone 
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OH 


Prof Liebcn (Vienna) mtve a general review of the properties 
and formation of the aldolei, introducing a new closstmation of 
these bodies, according to the ease with which they lose water— 
the three classes being thus graphicall) represented 


NO, 


Papers were also read by Dr Standenmeier on graphitic acid, 
and by Prof S Kuhemonn on the acetylene carboxylic acids. 

Dr Nietiki gave the results of investigauons undertaken vrUh 
his pupils on isopurpunc acid, and detailed the grounds on 
which he assigned to the potassium salt of this acid the 
formula 

OK 

/\ 

nh/ 

cn[^ ^CN 
NO, 

Dr Dulden gave an account of certain resea^hes In the 
camphor senes. Starting with borneol, he obtained amldo- 
borneol, and converted this body by means of phosphorus 
pentachlonde into a substance which, with potash, split off 
hydrochloric acid to yield camphenamine 


XU, 


HOH 


XHNH, 

ChH„( J 

XHOU 


1 II III 

Cllr-CII(OH)— R CH, CH(OH)— K,.CH -CH(OH)— 

Aldoles belonging to the first class split off water with diificnUy, 
those belonging to the third clsss with ease 

Prof Ramsay's address on *'The Newly discovered Gases'’ 
was delivered at a combined meeting of the Chemical and 
Physical Sections, and, despte the early hour at which it was 
given, attracted a Urge audience 
As full accounts of these researches have appeared from rime 
to time in Nature, it will suffice to state that the lecture was 
illustrated by Crookes’ lubes, containing the gases, and to recall 
the analogy in the periodic system between the group formed by 
the new gases and the group formed by the halogens 
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This body ^ws a considerable analogy with vinylamine, 
and IS a tautomeric compound 

yC—NHg 

* * Enol ” form , 

•• Ketol» form I 

^CHa 


H = I F=19 ClaJSS Br“8o 1=127 

Hebum=4 Neon = 20 Argon = 40 Krypton = 82 Xenon =128 

The periodic system, Indeed, furnished the subject matter for 
several papers in the Chemical Section, and, passing over a paper 
on this subject, which caused much amusement, it is interesting 
to note the conclusions arrived at by Prof Brauner m his inves¬ 
tigation of the position of the elements of the rarer earths in this 
^tcm. 

He consideri that the position indicated by the fourth group 
and the eighth series must be assigned to a group of three 
elements. 

Cerium 140, Praseodidymiom 1408, Neodidymium 143*6 ^ 

Thu conclusion u based in great measure on the study of the 
higher oxides Prof Brauner considers that the oxides Pr^4 
and Nd/^4 belong to the oxides of the PbO| or ozonic type— 
that is to say that the metals in these oxides are tetravalent, 
and the oxides currcipond to CeB04 

At first sight the oxides oMained by precipitation with hj’drogen 
peroxide should belong to the second, H^O,, or ant ozonic type 
of oxide , Prof Brauner found that on repeating this expenment 
at low temperaiures the hjdraics of Hue suMroxidct were 
formed, pofoeasing the formula Pr,On and Nd^Og, and loosing 
oxygen with great ease 

IH Otto Bldcr followed with a paper on ** The Vapour 
Density of Sulphur ” 

The present methods for the determination of vapour 
densities cannot be applied with exactitude in experimenu 
performed in order to determine the density of sulphur vapour 
Wore the molecules have begun to disrociate 

By a new method, which combines low pressures and low 
temperatures, Dr Bleier showed that, though it was impossible 
to reach a combi nation of prcuure and temperature at which no 
dissociation of the sulphur molecule had taken place, yet at 214" 
and at a pressure of 4 m m the density of the vapour was 7 88, 
which corresponds to a molecule containing 7^ atoms , it may 
therefore be reasonably concluded that the molecule of undis- 
sociated sulphur vapour may be represented by Sg, and not by 
Si, as given m the text books. 

1 Tba German cxprvukniii PrsModym and Neod)ui arc Ion 
onmberiome 1 
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The investigator hopes to convert this base into on isomer of 
camphor by replacing the NH, group by hydroxyl , experiments 
in thu ducction have led to the isolation of a substance which 
appears to possess the formula 


I QCII.), 11 


Dr Brauns (Giessen), in a paper on the different modifications 
of sulphur, denenbed no leas than seven distinct vanetiei. A 
paper of considerable intcrcit to English chemhu desenbed the 
researches on colloid metals, conducted bv Prof E. von Meyer 
and Dr Lattcimonn, the first example of a metal in this con¬ 
dition having been discovered by Carey Lea 

Mercury, Usmuth, copper and silver were obtained in a colloidal 
condition by reduction of dilute solutions of their salts means, 
of sub-salts of tin, and subsequent prcapiUUon of the colloid 
metals by ammonium citrate Such solutions confained invari¬ 
ably stannic acid In a colloidal condition, and it seems probable 
that mercury, copper and bismuth can only exist m this sUte 
when combined with stannic icid ColloidsJ silver when treated 
with a halogen yields a colloidal solution of the silver IwIhIc , 
true colloids, such as gelatine, increase gmJsfj the stablliiy of the 
above solutions, which, on the other hantLJie immediately pre- 
apitated by electrolytes 

The papers in this section were given in the ongml lecture 
theatre which Liebig built and which bears hii name, and 
aUracted an audience of 100 to lao daily; at the Bnlish 
AssodatiOD the morning devoted to organic Chemistry did ^ 
altimct a tenth of this numljer The papers began at 9 a m and 
continued, with a pause of fifteen minutes, up to nearly i p.m. i 
the section resumed at 3 p.m and sat apun till $.30 p-m ; two 
and a half days were occupied by the srsrions of this section 

Among the ebemists aitending the meetuv wen von Baeyer» 
van *t Hoff. E Fischer, Curtius, Kablbaum, Bernsthetb Ramsay, 
W H FcTkm,jun , R. Meyer, H Stobbe, Bamberger, Brauner 
(Prague), Hanuich, Licben, ^horn, Oalwald, Werqar, J. and 
W Wislicenns, Soxhlet, Suudenmeicr 
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Other Sections. 

In the Fhysiologicfti Section Prof Rudolf Cohn (Koni^ber)') 
described a new senes of hu investigations of the nature of the 
base obtained by the action of hydrochloric acid on slbumen 
He obtained a body possessing the formula and 

isomeric with and similar to leucuiimide, and probably possess 
iM the constitution of dioxydilmtyldiclhylcndiainine The ease 
otthe formation of such bodies may ex^ain the occurrence of 
certain bases, such as spermine in the animal organism 

In the Se^um for Hygiene and Bactenolc^ an important 
discussion wu inauguiBtra by Dr Czaplewski on the method 
of using formaldehyde (formal, formaline) as a disinfectant 
A remarkable paper was contributed to this section by Dr 
Weyl (Berlin) on tM itenliiatlon of water liy means of oeonv 
Water to be sterilised is pumped to the top of a lower and 
allowed to flow slowly over stones, meeting as it falls a current 
of air charged with oxone 

In one espenraent with Spree water containing 80,000- 
90,000 micro organisms per cc., 3000 litres of water were 
obtained in an hour, containing less than 100 organisms per cc 
This process appears to be also eflfcctual in punfying peat and 
bog water, the solution of the iron salts of humic acid being 
decomposed and oxidised, and the brown colour dimppeanng in 
consequence 

The method can be advantageously used m connection with 
filter-beds, by which the floating organic matter is removed from 
the water before it is treated with ozonised air 
The cost of stenlisiQg an average nver water works out at 
\d to l^r 1000 litres, no ozone remains in solution 

In the Physical Section an interesting paper was read by Dr 
Carl Linde, on the industrial uses of liquid air 

Prof Adamri ducGursc, in the same section, was remarkable 
for demonstrating the possibility of constructing dynamos and 
galvanometers at the cost of a few pence, and the power of 
performing electrical ex|)enmeiiti with the simplest materials 
It Is impoMiblc in on alietract to give any idea of the charm of 
Prof Adami's manipulations 

Prof C Kahlbaum’i (Basle) ex pen mints on the distillation 
of metals showed that most metals can be distilled in vacuo, 
vessels of glass or porcelain being used Very remarkable is 
the fact that alloys can be fractionated tw this method , m one 
expenment the copper was quantitatively separated from the 
nickel in a Cjerman com, the nickel remaining in the flask as a 
alvery regului, and the copper ciysiallising m the receiver, such 
newly distilled metals renst to a greater degree the action of 
atmospheric oxygen 

Prof OitwaId~i paper on periodic changes in the rate of re 
action was rccetv^ with some scepticlm, and produced a 
lively ducusaion It appeared that pieces of a certain block of 
metufao chronram, 5 kilograms m weight, and prepared by 
Dr Goldschmidt, showed a remarkable property 
When such pieces were placed In dilute hydrochloric acid, the 
numbffiTsof the bubbles of nydrogen evolvea in equal times, and 
mconred in a a^Hary tuM, exhibited a constant variation, 
thus in equal penods of time two, four, six and eight bubbles 
appeared respMtively, and then the senes recommenced with 
two bubbles. Thn truly remarkable {^noraenon was confirmed 
by observations reaching over many months. 

Unfortunately, this was the only specimen of metallic 
chromium which could be obtained ponetsing this cunous 
property 

All tne scientific sections were invited to a meeting in the 
Kailnsaal, where Prof Chan exidaincd ihe exhibition of the 
results of the Ge^fnan Deep Sea Expedition 
ThcM resuHa confirmed in many cases the results obtained on 
the expediuon, especially as to the existence of life 

at the greatest de^h of the Antarctic Ocean 
When the explorers landed at Kerguelen they were immedi¬ 
ately surrounded by great flocks of birds, ibowing no fear, and 
perching on the shoulder or pecking at the bools of the aston 
■shed memben of the expediuon 
Some of the fiih found at depths of 3000 metres, to which 
depth Mturally but little light penetrates, resembled those found 
in the Ltai, representing a penod when the atmosphere of the 
canh wai dense, and charg^ with carbon t these fish were in 
some cases provided with special means of collecting light, 
being in possession of enormous eyes occupylqg nearly the 
whole side of the head, or supplied with telescopic omaqs | in 
other cases they earned their iwht with them on their heads, in 
a maewhat slmltu fashion to the glow worm 
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On Wednesday afternoon and on Saturday no meetings were 
held, and a lar^ number of excursions were arranged, cum 
prising visits to the lakes and watering places near Munich, and 
excursion to the royal palaces and to Katisbon 
On Thursday a gala performance of '* Lohengrin " was given 
at the Opera by ro)'al command, for which every memt^r of 
the Congress receiv^ a ticket 

During the whole week the picture gallencs and exhibitions 
were open to the members at a reduced charge, and oppor 
tunities of viMting the breweries, icc works, ^:c , were afibroed 
The accommodation of the guests was m the hands of a special 
committee, who performed their difficult task to the satisfaction 
of every one, the prices of the rooms being especiall) moderate 
The next meeting of the Society will be held in September 
1900, at Aachen (Aix la Chapelle), and, being easy of access, 
should attract English men or laence W T L. 


BOTANY AT THE BRITISH ASSOCIATION 

*T' HE President of the Section (Sir George King) delivered an 
^ address in which he gave a comprehensive sketch of the 
history of Indian botany Reiynis were presented 1>y the com 
mittces on assimilation in planls and on fcrlilisation in the 
Ph'e^h)ce7e In the former investigalions—conducted by 
Dr F h Blackman (Cambridge)- the experimental work 
dealt with the sources of the carbon dioxide of leaf asaimi 
lation, with the respiration of the stem as distinguished from 
the 1<^, with the magnitude of the alisorption of carbon 
dioxide from the noil, and with kindred problems, of which 
a preliminary account was mven by Dr Blackman at the 
Bristol meeting Mr Lloyd Williams 1 Bangor) had berm 
engaged during the past year in researches into the cytology and 
life history of various members of the Phaeophycene, includ 
ing DHtyoia duhotoma^ Haitdrys siltqnosa^ IhmaHtkaha hrea^ 
LamnHOi la lacchartna^ 4/aria tsettUnfa and several species of 
Fucaceie 

Mr Williams contributed a preliminary note on the life 
history and cytology of Hahdrys ri/iyiMira, in which he dealt 
with the formation and liberation of the sexual cells, the striking 
phenomena accompanying the act of fertilisation, the segment 
ation of the spore, together with the cytology of the vanous 
processes In the process of fertilisalion the most important 
points observed were (l) the gyrating, clockwise movement of 
the antherozoids, (2) the long time taken to effect fertilisation— 
30*50 minutes as ogdost 3-10 minutes in luius^ (3) the peculiar 
behaviour of the egg at the moment of fertilisation, its distension 
and sharp ruf^ted conical projections with beady threads emitted 
from their apices, (4) the suti^uent restoration of the egg to its 
normal shape and idze 

In accordance with the usual custom, Fndap afternoon was 
devoted to a semi popular lecture, which was this year delivered 
by Mr Harold Wager, on the sexuality of the fungi The 
lecturer gave an interesting and clear account, illustrated by 
lantern slides, of the phenomena of sexuality in the vanous 
groups of fungi 

An addiUonal value was given to the lecture by the number of 
new facts dealt with by Mr Wager , these included some new 
ohaervations on fertiliiation in Beronospora taranHi.a and 
Myfkof^s EitgUwu 

Miss Ethel Sai|ianl gave a demonstration of vermiform 
nuclei in the fertilised embryo-sac of liUum {t*uU 

Broc R<^ So€ , vol Ixv p. 163, 1899) 

Mr J C Willis, Duwtor of the Royal Botanic Garden, 
Peradenire, Cevlon, gave an account of the research laboratory 
and of \he facilities afforded to botanists conducting investi 
gallons in the Ceylon Gardens. 

On Saturday, September 16, Mr G Dowker, the local 
secretary of Section K whose intimate knowledge of the Kent 
flora made him an admirable leader, conducted a botanical 
excursion to Sandwich Those who were present at the 
meetings of Section K will learn with sincere regret that Mr 
Dowker died suddenly on Friday, Septembtr 22 The botanists 
CMnt at Dover had learned in ihcir short acquaintance with 
r Dowker to appreciate his kindly nature and the keen interest 
he took in botanical work , 

ThaUX)PHYTA 

Prof Marshall Ward gave an account of his recent work on 
Omygtms a hom-dcstroying fungus (/Vtv Rpy S 4 K t 
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vol Ixv , 1899, p. 158) The geniu Omwma compmes iix 
ipccieft, all very imperfectly known, remarluMe for their growth 
on feathers, hair, horn, hoo&, &c • on which their sporocarps 
appear us dnimitick-shaped bodies 5-X0 mm high A coirs 
horn thoroughly infestra with the mycelium of O eqttina 
yielded materuu for the investigation , the author not only veri 
Tied what little was known, bat ivas able to cultivate the fungus, 
10 trace Us life historv, and to supply some details as tons action 
on horm The development of the sporocarps, the structure, 
germination and biology of the chlamyaospores were dealt with , 
also the details and development of the asci and the germination 
of the ascosporcs Prof Ward expressed the view inat no tiace 
of any morphological structure comparable to sexual organs 
could be discovered, though many points suggest the alliance of 
this fungus with Erysiphea^ and the Truffles. 

Mr K li Biflfcn (Cambridge) presented an account of BuU 
garta pofymorpha (Wettslein) as a wood destroying fungus 
Bulgaria paiymarpha is stated by Ludwig to be parasitic on oak 
The author has examined its anatomy, and studied it m pure 
cultures on wood and in food-matenal The white early growth 
soon becomes bright orange ; small rounded elevations ore 
afterwards formed, which are incipient reproductive bodies, 
liic aeiKMi on woc^ was examined in some oetail The fungus 
grows better on oak than on pine The lignified wood elements 
are dc lignified Details as to the reactions in various stages of 
its destructive action are dealt with in the paper The author 
does not regard the funmis as of great im|wrtance as a wood- 
destroying organism in this country 

Mr A. Howard (Cambridge) described some recent work on 
a disease of TVadtscanha 

During the summer it was found that two species of Trades 
eantia^ growing in greenhouses, were being attacked by a 
fun^s Disea^ leaves and stems were in many cases found 
to be covered with long white conidiophores Pure cultures 
were made of the parasite, which proved to be a species of 
Boifyaspartum Some difficulty was experienced m oDtaining 
this form free from another fungus, a species of Cladosportum 
It was found in the case of the naturally growing host plants 
that infection started either on the upper side of the leaf or 
from the margin. Tangential sections of the upper epidermis of 
the leaf, when grown in hanging drops, showed in all cases 
l^phte on the epidermis, which nve rise to the same species of 
Vladosportum as that mentioned above, occurring as a weed in 
the Botryosportum cultures. The development of this CladUh 
spartum was then followed out from a single spore by the 
hanging-drop method, and infection experiments were made 
which prov^ successfuL 

Prof Potter (Newcastle) read a paper on a bacterial disease^ 
white rot—of the turnip 

The author found In the early autumn numerous tum^, 
whose roots, when fully grown> b^me completely rotten The 
rotten portion presents a white glazy appearance, and the tissues 
are reduced to a soft pulpy condition , the cell walls are much 
swollen, faintly stratified, and separate from each other along 
the middle lamella The decaying mass is infested with bacteria, 
but the most careful microscopic search has failed to delect any 
fungoid hyphffi The rottenness can be readily introduced into 
a sound ri>ot by Inoculation at a wounded surface, from this 
point the decay spreads rapidly through the root the leaves 
gradually turn yellow, and m abemt fourteen davs the entire plant 
has succumbed Among the bocteru found in the rotten mass 
one has been isolated, wnich, when sown from a pure culture on 
turnips, under sterile conditions, induces all the charactenitic 
effects of the “ while rot " 

The bacterium, which has a single polar flagellum, was de 
icnbed by the author under the name fiseudamonas desirueians 
It occurs in the form of short rods about long b^ Sfi brood, 
with one polar flagellum , it rapidly liquefi^ gmtine, forming 
circular whitish colonies The organism is paimsiuc on lumipa, 
potatoes, carrots, Init not on beetroot, forming a cytase 

Mr Harold Wager gave an account of the phosphorus 
containing elements in yeast By using the method of Macallum 
for the determinatioBi«of phosphorus In cells, wtuch consists m 
the formation of a precipitate by means of a nitnc add solution 
of ammonium molybdate and subsequent coloration by means 
of the reducing agent phenylhydraalne hydrochloride, the 
t author has been able to demonstrate that the phosphorus resides 
in a definite organ of the cell, which has been described as a 
nucleus by vanous observers This affords, therefore, additional 
evidence in favour of the nuclear nature of the body. 
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Prof Ward contnbuted some notes on methods for use in the 
culture of algsc ne notes were of the nature of soggesdons, 
the experiments being still in progress; but the author gave an 
account of the work in hand with a vww to interest those 
engaged in investigations involving the cultivation of algiB. 

if agar is swollen In dilute acetic acid, and then washed very 
thoroughly, it can be used, mixed with the necessary culture 
fluids, as a convenient medium for the growth of some algpe, as 
Beyennck had already observed. 

Tlie author has succeeded m separating aigse by the following 
methods — 

The algse are shaken up in a sterilised nutntive mineral solu¬ 
tion, mixed rapidly with silica jelly, also sterilised, and poured 
into glass dishes. With species of Osaiiana and of fkUmaffa 
the author has observed growth in banging drops of this siUca- 
jelly medium under high powers. 

Another device Is as follom —Shake the algse up in the 
nutritive solution and rapidly mix with sterilised plaster of paris 
and pour Into dishes. The fixed algse grow in stln in some 
cases, but others appear to be too sei^tive for such treatment. 

Expenments have also been made as follows, with some 
promise of success —The algie are shaken up in the culture 
medium, and a large quantity of lime-water quickly added 
Carbon dioxide gas is then passed rapidly through, and the 
algicare thrown down with the precipitate of calcium carbonate , 
this is poured into dishes as if it were plaster of pant. Perhaps 
this method could be utilised In the study of calcareous algse, 
but with some forms it appears too drastic. One drawback is 
the difficulty of obviating the use of unitenlised materials 

In illustration of the application of the methods, E^f Ward 
described some observations of the growth of Osttilarta tener 
rima in hangup uropa of silica jelly The growth of a smgle 
filament was followed for more than a week, and the curve 
showed that growth ceased during the hours of darkness, and 
was coincident with assimilation during the day. The author 
rImo obtained ** light figures” by exposing plates of green aim, 
covercfl with stencil letters, to vanous intcnsiUes of dayl^ht 
reflected from mirrors When the light was not too a 

preen letter on a colourless ground was formed, but with mtense 
illumination the exposed algse were killed, while those in the 
covered area, illuminated only by diffuse light, were able to 
grow , the result was a colonricts letter on a green ground. 

Mr W Cl Freeman (Royal College of Saence) contnbuted 
a note on the Auabaena containing roots of some Cycads. The 
author drew attention to the manner in which the roots occur 
on vanous species of Cycads growing m very poor soil m the 
Royal Botanic Carden, Peradenlya. In most cases a dense 
coralloid mass of spcciakscd fleshy roots was found endrcUng 
the stem, in others —Macrotamia Perojsktasta —normaT 
looking lateral roots ran horlzonully beneath the ground, giving 
off the special algo; conuining roots at intervals. These mroary 
lateral roots may be apogeotropic for a time, but after oeariiw 
the Anaba 4 na<ari\MSmng masses they resume a normal habit 
and grow downwards. 

Mr E J Butler (Queen’s College, Cork) communicated a 
note on a mixed infection in Abuhlon roots. The roots of 
seedlings of AhuHton hybrids in the planl-houses of Queen's 
College, CTork, pieseniM tuberold enlargemenU doe 
least, two parasites—a Nematode and an Aicomycete (i) llie 
Nematode is a Heiercdara^ apparently not idenUcal with AT 
Sekaekin All stages of the life history were worked out by 
the author (a) Ine Ascomycete is a new TMAavia^ which 
the author named T Hariogit^ differing from T haiKoh In 
its more abundant spondia in each poeudo-sporangnim and dask 
green chlamydospores. (3) A fungus, oocaiifling with (t) and 
(a), whose unsepOste hyphm, ** celluTose ” imll and reproductive 
bodies recall Peronosporeae, has been partmlly studied, 

Pteridophyta. 

Prof Bower read a paper on fern sporangia and spom,in 
which be gave an account of the resulu of bis recent investlga- 
Uons desenbed at a meeung of the Royal Society 00 April ao 
(Prac Sac , vol Ixv. p. 96, 1899). Prof Bower sumerted 
thefollorag classification of the ferns based on (1) the raathre 
time of appearance of sporangia of the same torus, (a) certain 
details of structure of the sporangiam and its sulk, (3) the orient 
ation of the sporangia renting to the whole sona, (4) the 
potential producilveness of the sporangium as estimated by Its 
spore mother cells, and the actual spore output 
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Eaaporaagiattt 


Leptosponi^patne. 


Mr L. A Boodle Jodrell Laboratory, Royal Gardeni, Kew) 

See an acoonat, Uluitrated by numeroui microphotographe, of 
I Rwarches Into the item-etructnre in ^htxaeaceoi^ Glmk 
tmimtmtt and Hymm^phyllacttu 
There u a wide diflfercnce between the typea of item itnicture 
■howD by tlu diAereat membera of the Sckt%aeac$a€ Lygodinm 
hu a itele in which the lylem forms a central solid man and U 
sarroonded by a continuous nng of phloem, pericycle and cndo 
dermlsL Afumta PkyUiUdts has a nng of separate bundles 
(or steles), Mokrta resembles Aa 4 imta Pkyllittdu in type 
Certain species of Atmmta^ t g A nuxtcana^ have In the inter- 
nodes a complete nna of xylem bounded on the inner and outer 
side br a nag of phloem, pencycle and endodermis, with a 
ccBtraf |dth ArAisasu has a nag of xylem surrounding a central 
pith, but no internal phloem or endodermis. 

The above four genera, which make up the SckiaoNUtae^ sfirec 
in hdaving a stem protoxylem, which u not well marked 
Lygtdkum^ AnMua, and Afokna are exarch , in Sckitata^ 
however, the relative position of the protoxylem has not been 
made out with certainty 

The Aneimia type (which corresponds with that of a mature 
Pofypodimm) may be regarded as the more specialised type 
among the ^k^natactat^ and Lygodium (which corresponds in 
•tructore with the hast of the stem of Polypodtumi^ as the more 
primitive tm 

The Cmck§nMC€as and Hymen^pkyllaiio* also include forms 
with a solid central mass of xYlem, but difienng in some details 
from l^indmm Gltukinta is meiarch and closely resembles 
the foasiT genus ffeterangium In the Giachimaxioi the ontv 
advance on the Lygodtum type is found in Piatytonia^ in which 
there is a rltuf of xylem surrounding a cent ml pith, as in 
SektMMxa, but cUflenng from the latter plant in having an inner 
endodermis. 

In the larger species of Tritk^mants there la a solid xylem 
mass, but with a group of parenGhyma in connection with the 
one or two more or less centrally placed protoxylems In 
ffytifmfffikyiium the corresponding parenchymatous mass is 
huge in proportion to the amount of xylem In the smallest 
Bp^es of jyukamarus the stele of the rhuome takes the form 
of a collateral bundle The protoxylem of 

unlike the other speaes examined, resembles that of 
tu ScktuuacM 

The solid stele may be regarded as primitive, the Anumta 
type beiiw dcnved from it by the following steps ^ 

(1) SoSd central xylem mass surrounded by phloem, &c. 
fa) Ring of xylem surrounding a central pith 
(3) Bing of xylem with internal phloem, endodermis, and 
pith. 

(4) Ring of aeparaie bandies iormcd by the breaking np of 
the above vascular nng, owing to Urge leaf gaps. 

Physiouxiy 

Sir WillUm Thlselton Dyer described some experiments of 
far-reaching impoitaaoe, made by Prof Dewar, on the influence 
of the tenpenturo of^ liquid hydrogen on the germinative power 
of seeds. The moat important was one in which five kinds of 
se eds , varying in sue and cornposition, were immersed for six 
hoars in muM hydrogen The temperature to which they 
were cooled eras - 453 ^ F below melting ice. They were 
Bubsetpiently sown at Kew, and germinal^ readily without 
exception {vkk Pt^ Pey» ibr., vot. Ixv p 361, 1899) 

The bearing of the experiment on the accepted conception of 
protopUsm gave rise to some discnislon. Protoplasm is con 
ceived to oonsiBt of phyiiolagical molecules, the properties of 
wlucb cannot be explained with our present knowledge of 
either physics or chemistry They are in a state of constant 
kinedc energy based upon equally continual meubolic change 
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But if it is admitted that the latter is impossible at very low 
temperatures, the former must cease and the evidence of life 
disappears. The physblogical molecule becomes purely suite 
Its energy is wholly potential, and in fact it becomes, as 
Prof Casimir De Candolle has pointed out, analogous to an 
explosive 

Mr Francu Darwin described some exceedingly interesting 
investigations on the localisation of the irntabiluy in geotropic 
organs. The seedlings of Setarta^ Sorghum and some other 
grasses arc remarkable for posseH^ing a hypotcotyl or sUlk like 
part intercaUted between the grain and the cotyledon Kothert 
has shown that while the ‘bypocotyl is the motor apparatus, the 
sensitlvenesH to light residei in the cutyletlun, which irunbinits 
a stimulus to the nypocotyl, and this results in curvature The 
author showed that the cotyledon is also a sense organ for gravi¬ 
tation, the stimulus which leads to geotropic curvature being in 
like manner transmitted to the hypocotyl If a seedling of 
Sorghum or S<iarta is fixed by its gram to a support S4> that 
the hypocotyl is honsontal, U bends upwards spogeotropically 
till the cotyledon is vertical, it then ceases to be geotropically 
stimulated, and no longer transmits an influence to the region 
of curvature But if the condiliuni are reversed, if the seed 
lin^ is supported by its cotyledon (which is fixed in a horizontal 
position) while the hy|)ocotyI projects freely, the result is other 
wise The hypocotyl begins to cur%c upwards just as In the 
first experiment, but it does not cease to curve when the free 
end poinis vertically upwards, the curvature continues m 
definitely, so that the hypocot)! curls into a spiral of three or 
four rings. This can only Lie explained by the assumption that 
the geotropic sensitiveness resides m the cotyledon, and that 
since the cotyledon remains horizontal it continues to be stimu 
lated and transmits a continuous influence to the motor part 
of the seedling 

On Saturday morning some of the members of the Botanical 
Section took part in a joint discussion with the ChLinical Sec 
tion on symbiosis Prof Marshall Ward introduced the sub 
ject by an able account of the meaning and signiRcancc of 
symbiosis, as illustrated by numerous instances of symbiosis and 
symbiotic fermentations anorded by various vegetable organisms. 
After describing particular cases of symbiosis, more particularly 
of symbiotic fermentations, Prof Ward dealt with the physiology 
of symbiosis. 

Mr J Parkin (Cambndge) communicated some isolated ob* 
servations bearing on the function of latex 
The author has lately returned from a year's sojourn in Ceylon, 
where he has been acting as scientific assistant to Mr Willis, 
the Director of the Royal Botanic Gardens. Dunng hu time 
there he has been pnncipally engaged in investigations on 
caoutchouc yielding trees, chiefly Her*ea brauliensn (Para 
Rubber) and CastiUoa elastua, var (a Central American rubier 
tree] The results of this research are contained in a recently 
published circular of the Royal Botanic Gardena, Ceylon^ 
entitled “Caoutchouc or India rubber," intended ptiiQaiily for 
those Interested in rubber cultivation 
The author drew attention to some of the observations and 
experiments recorded in the circular, which, besides their 
practical value, have a general botanical interest, he also 
recorded other observations which may throw light on the 
functions of laticiferous tissue 

The points treated of in the paper were grouped under six 
sections — 

Section I dealt with the coagulation of the latex of ffevea 
Section 11 contained observations and remarks relating to 
the carbohydrates of latex. 

In Section III reasons were given for thinking that in some 
caoutchouc trees the latex of the young stems and leaves differs 
in composition from that of the trunk and piain branches 
While ttie latter yield rubber free of stickiness, the former gi\e 
a somewhat vucous substance with feeble elasticity Such is 
the case with Hevoa^ Cas$tUoa^ Lamdoipkta Kirkn^ Sec 
Section IV treats of an important fact connected with the 
tapping of //ma trees—namely, that wounding the bark causes 
a mater flow of latex from suli^uent injuriea. 

In Section V a peculianty in the exudation of latex from the 
severed base of the petiole of brast/t^uns and Plumnra 

mcuiifoha was described and discussed 

And in Section VI a special laticiferous Mem in the im 
mature seed of Hivto, hrnttUomsu was descrllpea 
^ The paper concluded anth general remarks and suggestions on 
the oripn and functions of laticiferous tissue. 
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Mr R II Biflen (Cambridf^e) contnbuted some notes on 
India rubber Caoutchouc is a constituent of the latex of tnanv 
nlants belonging chiefly to the Euphorblacea:, Apocynaccse and 
Ufticaccv. that is, of plants charactensed the possession of 
latiafenius cells as distinct from vessela Caoutchouc occurs 
as small particles in latex, If a reagent is added which will 
cause coa^lation, the particles run together in strings and form 
a moss like mass of niboer with the watery portions of the latex 
LDlanglcd within it Two physical processes are now being 
used (I) The latex, mixed with water, u strained and 
churned , the thick cream which rises to the surface is presserl 
through rollers and converted into rubber (3) The author's 
process consists in separating the rubi>er with a centrifugal 
apparatus. Details arc given in the paper regarding the 
cnemical properties of the different kinnr of rubber obtained 
from /feffea, Casttiloa^ Manthct^ Fkus^ Hancorma^ Aicista, 
ArtOfarpus and Ciusta The author also raises some questions 
of theoretical interest with regard to possible relations between 
caoutchouc, starch and resin bodies, and indicates lines for 
farther inquiry 

Fioukkin(> Plants, &c 

Mr J C Willis, of Peradeniya, Ceylon, read a paper of 
exceptional merit, illustrated by numerous lantern slides, on 
Che morphology and life history of the Indo Ceylonese 
rodostcmaceo* 

The niner read was an abstract of a forthcoming monograph 
of the Indian and Ceylon species of this very remarkable oitler 
of urater plants, m which the various species will be described 
in detail both morphologically and ecologically A few typical 
species were described and their life history explained, showing 
che extraordinary modifications which the vegetative s^eni has 
undergone to suit the needs of life iti riHing and falling water 
■and in rapid currents The vegetative organs consist targcK of 
modified roots forming thallus-like bodies, and bearing leafy or 
floral endogenous shoots, and branching themselves in an exo> 
or endo genoui manner The conclusion was drawn that the 
endo- or exo genous origin of an organ or a branch is a 

£ henomenon of an adaptive nature in these plants, and to a 
iige extent in ocheti also The adaptive modifications of the 
structure, such as the gmdual reduction, through a senes of 
forms, of the shoots ana leaves, the increased multiplication of 
the shoots by vegetative budding, the reduction of the number 
of flowers per shoot, and the change to anemophily, the increased 
sSorsiventrality aod other chaxmeters, were shown to be rather 
corrdated with the nw and fall of the water than with the 
velocity of the stream In conclusion, some of the more general 
<)iiettions of morphology were discussed in the light of the 
obaervatlons made on these plants. 

Prat Douglas Campbell (California) nve a short account of 
work m progress on the development of the flowers and embryos 
of various species of Araceie 

The matenals for the author's investigations were collected 
mostly in Jamaica, and include species of /heJ’endacAta, Agla 
PkiiodendroH and Anikurtum A study was also made 
of Lysichitm of Pacific North America. 

A study of the development of the ovule indicates that the 
prunitive form is axial, as in other low monocotyledons, the 
early development of the embryo-sac follows the ordinary type 
Later there u a multiplication of the antipodal cells, and the 
sac becomes filled with endosperm at an early stage The ovule is 
often massive, and there u a marked development of mucilage 
secreting hairs upon the funiculus and the base of the nucellus. 
In all forms so fu examined the embryo is destitute of a 
auspeiiBor, and the cotyledon is very large, sometimes suggesting 
the fcutellum of the grass embryo 
The forms with a single carpel arc probably most pnmibve 
and most nearly related to the other low monocotyledons. 

Mr G Dowicer gave a desenpUon of the sand dunes between 
Deal and Sandwich, with remarks on the flora of the district 
The author in this paper gave an account of the formation of 
the dunes and mud banka, claiming for them the reclamation of 
the lar^ tract of sand from the sea, mostly nnce the Roman 
occupation of Bntain lie reforred to the Acts of Parliament 
poaMd pwddbtring thedestructlQi^of the mat grass, which con 
tributea so laigdy to the pcessnration of the hills, and lamented 
that nothiDg waa done to prevent the wholesale mthenng of Sea 
holly hy men who ruthleHly destroyed it by uking It away to 
sen. He recounted his long experience and knowledge of the 
diitnct, dating back to hli schoolboy days with the Rev J 
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Layton, a distinguished botanist of Sandwich He particulansed 
the following rare or characteristic plants as denittns of the 
hills AlUuni A e^mpa€tnm^ Poa huibosa^ Htppopka$ 

rkamno%d€s^ StUn$ (6nua% Orohamtke ioryophyllacea^ lAptdmm 
iatifohmmy and on the salt marshes, Atri^$x fidunculata^ 
Pmnktnia /rvir, Asttr Tripohum^ and P^fypovon mgnspiHtniis 
The author add^ a list of o\eT 300 species of flowenng plants 
to be met with in the district 

Mias Dale (Cambridge) presented a paper on intumescences 
of Hthisius vti^ohus 

The plants on which -the observatiosis were made were grown, 
directly or indirectly, from seed from Somaliland 'The in 
lumeioenceB, which vary in sue and shape, occur on the leaves, 
stems, i^rcen parts of the flower, and on the young fruit Some 
are entirely colourlen, others are green at the ixue. On the 
leaf the intumescences are either purely epidermal or partly sub 
epidermal, and on the stem the outgrowths are more complex 
and usually larger 

A number of seedlings were planted in separate pots, and 
allowed to grow under identical conditions. They all de¬ 
veloped intumescences, and were all very much alike When 
each had about nine or ten leaves, and was beginmng to flower, 
the plants were placed under different conditious, ana examined 
at tne end of six weeks. 

The experimental evidence points to the conclusion that the 
intumescences are paihologicai, and ore due neither to insects 
nor to fungi, but to the direct effects of environment The form 
ation of outgrowths appears to be caused by excessive moisture 
combined with a hign temperature If the temperature is low 
the plants do not appear to have strength to form them Hie 
procluclion of outgrowths seems to be a response on the part of 
the plant to Insufficient transpiration 

lOSSlL I'LANll), 

Prof Bcrtrahd (Lille) described the structtlre of a stem of a 
ribbed Sigiliarta The specimens of Sigiildnii hitherto dcKribbd 
anatomically afte species with a smooth b^k, bifl no atoinnt has 
80 far been published of the itrutture of ah undoubted 
lielonging to the RkfUdaiipu section. The species described by 
Prof Bertrand exhibits external characters recalling those of 
bigtllaria §lot^ata The primary wood, which foims a conlinuou 
nn& agrees with that of the stems previously desenbed as 
xyhn I it u enclosed externally by a xone of secondary wood Hie 
primary xylem is charocteni^ by the prominent rldm or pblnts 
on Its external face, the projecting poinu corresponding with the 
grooves on the surface of tne stem In the immediate neigh 
bourhood of the origin of a leaf trace, ihi small tracheal ekifients 
form a median band in the middle ^ a sinus on the fade of the 
corona. Each leaf trace passes outwards through a medullary 
ray of the secondary wood, it consuts solely of primary ele 
ments. The author compared his specimen with SigiUmna 
spinuhsA and With Dtploxplwi stems from Halifax, Oldhm and 
Burntisland The central cylinder of the ribb^ SigiUkna 
differs from that of a Phanerogam in the manner of origin of the 
leaf traces, and in the structure and centripetal development of 
the primary wood 

Prof F £. Wciis (Manchester) communicated a paper on a 
bisenal Haloma belonging to the genus lApvUphhm 

At the Bristol meeting of the Bntlsh Association; Dr D H 
Scott exhibited photographs of this Ha!mha from thn'Hdugh 
Hill Colliery, Stalybridge, and pointed out the agreement of Its 
structure with that of Lepidodtndrm Jubgin^sum of WIlllaiqioQ 
Dr Scott had generously allowed the author to undertake the 
further examination of the ipeamen, and this confinaed the 
identity cd* the internal structure of the with that of 

Williamson’s Ldptdodtndr^n fnhgtsi^rmm ^ 

The same structure is shown ilso by stribi of the oMlnaty 
multiseriate Halonias, which, as Kldttob^ and Fotpni^ hdve 
shown, belong undoubtedly to the genus Stems, 

therefore, shtwlog the structiue of /ithfitwmm, 

Williamson^ should be referred to the genus L$puiiphlpi 9 s 

The fruiting branches of this genus, however, teriM 
or halonfaU brandies, have usually a number of rows of spicslly 
arranged tubercles. The Hough Hill has onto two 

rows of tnberdes, hence it would by some palaacbotunws be 
classed us Ulodemboid, but it seems better to call it a ** buerial 
since the name of Halooia has been reserved by 
Kidston and others for tbe fruiting branebes of LtfidtphUm^ 
and also because its elevated tubercles distinguish It fifom the 
usually depressed Ulodcndrold scars. 
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The Author tocnbed two ipedmeni of buenal Halonias 
■howliw on the mriiue LffidopkhtM leaf scarSi In mipport of the 
view that the Hough mil ipecimen may be rcganled as a 
fruiting branch of L ^ i$p k hios 
Mr A« C SewafQ showed some inicr(^)hotoorBphs, and gave 
a brief account of a new genoi of Falseoaoic pluts. 

Tbe deKription of tbu genus, which tepresenis a new type of 
Cycadofilkes, was founded on a aio^ specimen in the Binney 
^Uection of Coal-measura* Plants, llie spcamen consists of a 
small piece of stem, unfortDnately without the cortical tissues, 
with the structure of tbe primary and secondary wood very 
clearly preserved A strand of primary xylem, i 9 cm In 
diameter, occupies the axial region , this consists of large iso- 
diametric or slightly elongated tracheids with mnltisenate 
bordered pits, assocuted with parenchymatous tissue, tbe narrow 
protozylem elements occur at the margin of the primary stele, 
which IB, therefore, of exarch structure Surrounding the pnmary 
stele there is a broad cylinder of secondary wood exnibiting 
anatomical features characteristic of Cycadcan stems. Leaf 
traces, consuting of long tracheids intermixed with parenchyma, 
are given off from the periphery of the primary strand 
The features of most interest m the anatomy of thu stem are 
(i) the manner of origin and behaviour of the traces, (2) the 

exarch structure of the prim^ xylem , and (3) the structure of 
the large primary tracheids. author plac^ the genus among 
the Cyoadofilices, and compared it with Htterangium and other 
Pal£e<mic genera, also with Lygodium and other recent plants. 

Mr A. C. Seward also gave a rhumi of hu recent work on 
the Jurassic flora of Britain The Lower Oolite rocks exposed 
in the cliff section between Whitl^ and a few miles south of 
Scarborough have long been fismous as affording nch collections 
of fossil pGuits, which enable us to form a Burly accurate idea of 
the chlei characteristics of tbe Jurassic flora. Plants from the 
Yorkshire coast are j^bundaipjly represented in most of the 
English couseuiu asj tyell as, in continental collections. The 
Ferns and Cycafclean genera constituted a large proportion of the 
vegetation, with an abundance of one or two species of Eqm- 
s€tiiss and a few conifers , no trace of undoubted Angiotperms 
has so far been discovered The account of the flora includes a 
description of the more important types, a general comparison 
of the Ei^llsh species with recent plants, and remarks on the 
characteristics and distnbution of the Lower Oolite floras. 

The rame author, in conjunction with Miss J Cjowan, gave an 
account of the morphology and geological history of the maiden 
hair tree The chief points dealt with in the 

paper may be summansed as followa — 

(i) Gu!j^ The history of our knowledge of 

Its external features and pecubwues, tbe variaTulity in form 
and structure of the leaves, the structure and roor|Aio1ogy of 
the male and female flowers; oollination and fertilisation of the 
ovule, the development ana structure of the embn^o. the 
anatomv of the seeding and adult plant, comparison of GtmJ^ 
with other genera, and lU place in the plant kingdom 
(a) ESfsst/ Ginkgoacf^ —A general conaderation of the evidence 
available towards an account of the past history of Ginkgo and 
closely allied plants., a comparison of Ginkgo with vannus 
fossil types Falacozolc, M^ozoic and Tertiary horizons, 
the gcomphlcai distnbiition of Ginkgo during the Mesozoic 
and TeilS|uy epoeba 


UNIVEHSITY AND EDUCATIONAL 
INTELLIGENCE 

CAVlgllWU.—followjilg IS the speech delivered on 
Nonmbet 9 by the Pubhy Qntor, Dr Sandys, in present* 
tng PraC SomemU^fbr the complete degree of Master of Arts 
kmorii tnuHU 

Agri cnllttime profeiiorem nostrum ppmum, auspicus optimis 
nuper electum, Universitalis totius nomine libenter salutamus. 
SamtanHu virum, primum per sex annoe rei nuticae expenentia 
pittetem, delude per quinquennium saentiae studiis et domi 
et perme excoltam, virum non modo Domiimate non uno 
hoDorifice domtumi ntd etiam doctoris titulo inter Monicenses 
sunama cum laud* ornatum » virum demque et Socktati Regiae 
Edinensl et JSodeUti Unnacanae Londinenil in perpetuum ad- 
icriptum. Olim Edlnenses primus rei silvestnt pneceptor, 

deii^ in UniversitaU Dunelmensiagri cultyrae profnsor primus 
conslitntus, nuper eodem cum titulo e Boreal! Briiannlae redone 
ad nos felicker dcvectus est Vlri Ulls auxilio rel nuticae 
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sclentia, olim ab ipsoTullio Kneclutu inter xoluptates numernta 
nunc demum ctiam luventutis nostrae inter studia locum dm 
sibi debitum sine dubio vmdicabii 

Duco ad VOS Willblmum Somervii lb. 

Mr Shelford Bidwell, P K.S , has been approved for the 
degree of Doctor of Science 

An Isaac Newton Student in Astronomy and Physical OpUca 
wUl be elected next term The studentship u worth 200/ a 
year for three years. Candidates must be Bachelors of Arts who 
arc under the age of twenty five Applications oie to be sent to 
the Vice Chancellor between Jonoaiy 16 and 26, 1900 

Prof Somerville will give an inaagural lecture on “Some 
aspects of the beanngs of Sacnce and PxlucatioD on Practical 
AgncuUure ” on Fnday, November 24, at noon, in the Chemical 
Theatre 

A report proposing a new scheme for the Mathematical Tripos 
has been issued to the Senate Among other changes, it suggests- 
the abolition of the time honoured “order of ment** in the 
Tripos list 

Bv the will of the late Mr Cornelius Vanderbilt, oi New 
\ork, Yale University receives 100,000 dollars, and Vanderbilt 
University 50,000 dollars 

Sir Michari Hicks Beach, Chancellor of the Kxchequer, 
spoke on the subject of commercial education at the Mansion 
nousc on h nday last In the course of hu remarks he referred 
to the University of London, and said that the reorganisation 
offered an opportunity to a “ pious founder “ to graft upon the 
University a kculty of commerce in which the study of all sub- 
jccis belonging to commercial educatiun shall be encouraged 
tie pointed out that there u no part of the world in which there 
are grcalcr chances at the present time of pushing our trade and 
commerce than in the empire of China, and yet there is no 
civilised part of the world toe language and history and customs 
of which are so absolutely unknown to the vast majority of our 
people If it were jioisible to expend a compamtivdy small sum 
in extending a knowledge of these things in connection with a 
faculty of commerce in the University, more mij^t lie done to 

S romote Bntish trade and commerce m China than will ever be 
one by extracting concessions from the (jovemment of China, 
many of which, the speaker added, will confer beneht upon 
nobody except the promoters a ho try to float them into 
companies, 

Thb ninth annual report of the Technical Instruction Com¬ 
mittee of the City of Ahuichester shows that itmdy progress 
was made during the year ending last ironth The large scale 
of the operations of the committee may be judged by the fact 
that the paymenu made in connection with the Municipal 
Technical ^hool amounted to 16,796/ The expenditure on 
capital account to meet various ch^e.<i in respect of the new 
building was 26,531/ , making a total sum of 97,061/ expended 
for this purpose up to last March Tbe receipts from the 
Excheuuer Omtnbulion Account (Customs and Excise) were 
> 5 f 567 ^ and the amount raised from the rales was 7585/ The 
new estimates provide a sum of 3^000/ fur building purposes 
during the current year in connection with the technical school 
in course of construction. The total sum now borrowed upon 
capital account for providing technical schools in Manchester 
is 140,000/ When the new mama pal technical school is com 
pleted, Manchester will possess one of the float buildings in 
the country for caring on the work of technical education 
For the equipment of the building alone a loan of 59 0254 has 
been sanctioned by the Local Mvernment Board Referring 
to the subject of secondary education, the committee remark — 
“The enactment duniw the past session of Parluiment of 4 
measure ataUishing a Board of Education cannot but be satis 
factory, however much.it may fisll riiort of flnaJity, to all those 
who are sincerely Interested in the advance on snund line** of 
secondary and technical education, npee it creates for the Brat 
time a real and responsible Minister of Education, and unifla 
the vanous branches of educauon—elementary, secondary and 
technical—under one controlling authority It will iinqucstion 
ably promote t^ie efliaent working of the technical schools 
the meaiura which it will take to place the secondary education 
of {be country, now so lamentably deftaent, upon a sound and 
atisfiictory bws, without which no technical education worthy 
of the name can be carried on 
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SOCIETIES AND ACADEMIES 

Loni>on 

Phyfical Society, Noverbber xo —Ordinary meetifw held 
in I he Physical Laboratory of the Central Technical College 
(by iniitatron of Prof Ayrton) —Prof Lodge, K R S , President, 
in the chair ~Mr F 8 Spiers read a paper on contact elec 
tncity The object of the paper was to determine, in a more 
satisnctory manner than has hitherto been attempt^, the part 
played by the medium in the potentui dififcrcncc which arises 
when two dissimilar metals arc put in contact The tint ex 
penments were made with a piece of apparatus used by Profs. 
A)^on and Perry about twenty years ago This apparatus, in 
which the metalsln contact are capable ol a rotation of iSo*' about 
a vertical axis, and are placed between two vertical Inductors con 
nectod to a quadrant electrometer, was afterwards considerably 
improved, and the compensation arrangement of Lord Kelvin 
was introduced so as to measure the potential differences a 
null method The metals first used were platinum and sine, 
on account of the low melting point or the latter metal it 
was replaced by aluminium In uider to try and remove the 
ur sheets which cling to the surfiices of the metals, the tube 
was repeatedly heated and exhausted The potential difference 
between the plates was found to gradually fall as this was done 
It was proved that this was due to the oxidation of the alu 
minium, for on cleaning its surface the ongioal effect was again 
obtained Attempts were then nuule to remove the oxygen by 
displacing it with nydrogen , but after four washings with pure 
diy gas and at low pressures there was sUll enough oxyi^ 
left to completely oxidise the aluminium I he oxide of ^u 
minium is not decomposed by hydrogen at a bright red heat 
It was therefore decided to substitute iron and burn out the 
oxygen with hydrogen by encasing the lower part of the ap 
paratas in a copper tube, and heating to bright redness with 
a blowpipe flame By this means the value of the Volta 
effect between iron and platinum m an atmosphere of 
hydrogen was found to tc o*6 of a volt, the platinum 
bdng positive to the iron This result ii different both in 
magnitude and sign to that obtained when air is the medium 
The Chairman said he had given the subject of contact electricity 
iKnne attention during the lut fifteen years, and the author had 
performed a valuable series of experiments which he should have 
liked to have seen done several years ago He had always felt 
that a vacuum would never get rid of the condensed air films. 
The burning out process used had provided the moat trustworthy 
results upon the subject Dr Lchfcldt pointed out that the 
action of hydrogen umn ferric oxide was a limited one, and that 
Uwas impossible to bring about complete deoxidisation in that 
manner At a dull red heat the ratio between the water vapour 
and oxygen present is about 30 to 1 Prof Perry expresfed his 
interest in the experiments, Imt md that they had not affected his 
opinion upon the nature cf the Volta effect Prof Armstrong said 
he vna not wholly satisfieil with the results, although a substantial 
approach to a solution had been made The author had fully 
reuiied the difficulties of the experiments, but he hod treated 
the matter as a surface gas effect, and had not guarded against 
moisture. Gases must be loth duty and moist before chemical 
action can take place, and we cannot expect to amve at a 
■olulioD of the problem untd we have removed not only oxygen 
but dirt and raoiiiure. It u impossible to completely exhaust 
the apparatus, and a number of molecules must always be left 
which u more than necessary to produce the Volta effect 
Moisture can never be got nd of by exhaustion The method 

Dewar of using liquid oxygen or liquid hydrogen would get 
rid of gases and water vapour, and in this manner it would m 
pottible to perform expenmenu which could be regarded at 
final Ifthe effect disappeared at low temperatures it might be 
urged that the temperature vms too low for ll to be produced 
The author must have been dealing with comlnnation effects, 
for It had been proved that hydrogen alloyed both with 
pladniuD and iron at a dull red Wt Mr (^per said he 
would like to see ^the experiments repeated after pre¬ 
cautions had been nken to remove nitrogen from the apparatus. 
Prof S P Thompson said he had recently taken part in a dis 
cumco Qpon the subject with some earnest followers of the old 
contact theory They uphold that the property of metals which 
determines the potential difference when two are put in contact 
fa as fixed ana definite as other phyncal properties, such as 
denfeity, and that the potential tliflcrence observed in air is 
approximately the same as the true potential difference 
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It has been agreed to call the former the apparent poten¬ 
tial difference Prof Thompson said that according to 
Pellat the real Volta effect was near to the effect ob¬ 
served in air In circuits formed of metals there are other 
electromotive forces of the order of a milbonlh of a volt 
The chimical electromotive forces in a circuit are of the order 
of a volt The value of the Volta effect derived from thermo 
dynamical considerations concerning the Peltier eff^ is much 
smaller than observed chemical potential differences. If, how¬ 
ever, we take Into account not only the Peltier effect but also 
the Thomson effect, we will have other terms entering into the 
eqaallons which may tend to give a valud more nearly equal to 
a volt Prof Thompson sw that in observing chemical 
E M F s the Peltier effccu did not come Into the question 
because of their smallness compared with the value of the 
chemical effect Prof Periy pointed out that the Peltier effect 
was not distinct from the Volta effect, but was simply the dif¬ 
ferential coefficient of it The Chairman said that if a circuit 
containing Peltier effects were treated thermodynamically as if it 
were a reversible heat engine, we could amve at an equation 
connecting the value of the Peltier effects with the rate of 
change of the whale electromotive force in the arcuit with 
temperature The electromotive force which changed was not 
nccesmnly the Volta effect l*rof Perry said he thought it 
vfas. Prof Ayrton suggested that an advance might be made 
in the theoretical side of the question if the Chairman were 
to put in writing his objeetioni to the statement that the £ M F.. 
concerned was the true Volta effect The extent of the Pehier 
effect proves the variation of the Volta effect with temperature , 
but because it u small It does not necessarily follow that the 
Volta effect 11 small Where the Volta effect is a maximum or a 
minimum the PcUler effect vanishes. The experimental work 
of the paper did out go far enough to convince him of the nature 
of contact electndty Before we can hope to prove anything 
with respect to the two theonea, we must w able to get a cyclic 
change of events, that is to say, we must be able to change our 
sur&ra and media in a |>erfecUy definite manner so as to be 
able at any time to return to the particular state from whkh we 
started Prof Everett said that as the variation in the potential 
difference between two metals in a medium was probably due to 
slow chemical action which caused the metab to become less 
and less susceptible, he should expect that changing backwards 
and forwards from one medium to another would give to the 
potential difference an oscillatory varuUion gradually becoming 
smaller and smaller The Chairman said he would like to see 
expenments showing a cyclic effect similar to that mentioned by 
Prof Ayrton 'the difficulty m these experiments Is to avoid 
chemical acuon Chemical action is not necessary to get the 
Volte effect The effect would be greatest m dry gas. Mmsture 
tends to reduce the effect, and that is why its presence is un 
important Prof Callendar expressed hii Interest in the surface 
character of the effect and its independence of the manner in 
which the plates were touched Dr Stansfield suggested gold 
as a suitable metal to be expenmented on because of its non 
oxidisabilitv Mr Spiers, m replying, referred to Dr Lehfeldt’s 
assertion chat the whole of the oxygen cannot be removed by 
hydrogen In hu experiments, however, there was very little 
feme oxide and a large quantity of hydrogen, and although It 
was possible that all the oxide was not reduced, still a urge 
portion of It was. The expenments were to be earned on, and 
attempts would be made to get a cjclic effect —A paper on 
the heat of formation of alloys was postponed until tme next 
meeting 

Mancurstsl 

Literary and Philotophical Society, October 31 --*Prof 
Horace Lamb, F R S., Prendent, in the chair —Dr. Broad- 
bent introduced the subject of the well at Giggteswick, known 
for the ebb aiul flow of its water, and asked wn^her an expUn 
ation of what Is known locally as tlie ** ulver thread" could be 
offered by any member The well coosisU of a stone dMcra, 
at the top and back of which the water enters from the Qiq^e»' 
wick Sc^ there being two small outlets about half way^wn 
each side of the tank and opposite each other Under certain 
conditions there appears extending through the water, ftom one 
outlet to the other, a thread apparently formed of air Prof 
O Reynolds suggested that the phenomenon might he explained 
by the Inflow producing a circulation of the water haring its 
vortex parallel between tne taountleu, the redaction ut preesure 
thus TCrmitting a passage of air flrom one onfiee to the other — 
Mr J Cosmb Melvill 'communicated a paper ^by Mr Petes 
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K m stilted'I or» ccrntri 
ai,TO « ‘know^eike of the ■ H yrteiiDptera df the Oriental 
foo l o f lo a l NBion. ia The Hymenopten of the 

KhaA HiUn Second paper "—A paper **Od the quecuon 
of Iriih ufloeiMe on ear^ Icdandlc iftemtnre. as illostrated 
by the Irish MSS InAe fiadMan Libnry " was read by Miss 
WIntfred Fanalay fcoosmiiiilcated by Mr. F J Faraday) 

Paris. 

Academy «f Sodanoea, November 6 —M van Tieghem in 
tha chair —RuatarrtM on the diamines piperasine, by M 
Berthelot The beats of solution of anhydrous diethylene 
diamine and its hydrate are fpven, and also the heats of com 
bnatiQD and 'fonaaUoOi and of neutralisation with hydrochlonc 
add —On some cbaracten of the diamines deduced from their 
nautraliasUont by M Berthelot -^Prensratibn and estimation 
of clycogen, by lA Annand Gautier The author had observed 
that when a slight oacess of mercuric acetate Is added to an 
animal or vegetable mitmcti dilute potassium carbonate solution 
bdng added at the same time to keep the liquid neutral, the nitso 

f ienoQs bodies are peaily iivbplly precintatcd lAver or muscle 
I treated with beiUng walct, «ad me/bqaid pressed out on 
cloth The neutralised liquid is concentrated by rapid boiling 
to half Its bulk The eaact qttaiUiLv of mercury solution is 
then added, the p^ecipitata separated by a centrifugal machine 
The clear liquid u acidi6ed with acetic acid and poured into 
alcohol, when crude glycogen is predpitated The method is a 
quantitative one, laaDgyams'wf frcah humen liver giving 20 5 
grams of glycogen, and of rabbit’s liver 14*0’grams. Glycogen is 
appaaently diinleed by water, but filtration thsough porcelain 
shows thm the Is not really dissolved, as the whole of 

the sugar Is found on outside of the filter, pure water only 
passing through. Its c apper leduciRg^ power u slightly less 
than that Wanhydnut glceeee (97*8 100) —On the theory of 

the faydimuhc faimke in guns, by M Valher —On the mass of 
the cubic decunetre of water, by MM Ch Fabry, J Mac^ de 
Lepinay and A* P^rot This authors have shown in previous 
papers now to measure the dimensions of a quartz cube in terms 
of a wave length of light as a unit of length, and now give a 
inethoA 4 br obtaining, by^a photograph of the fringes, the 
dcact deviations of opprate &ces from parallelism ITiese 
curvevt<^ber-wich l|Mb abeokite Uodsdeu aa one point, give 
the mean tnickness corresponding to the pair of faces considered 
The resulu of measurement of the mats of water at 4* C dis 
placed by this cube show that the mass of looe c c. at 4° is 
21 4 mgr less than i kilogram, showing a remarkable agree 
ment with an unpublisbcd remit of M Chappau(i kgr -24 
mgr ) obtained by a diflerent method.—Micropbonic regutra 
lion of the beat of chronometen, by M Alphonse Berget The 
apparatus described, consisting of a small Hughes microphone 
working a relay, gave clear curves very easily read The 
methodnoa tho advantage of suppressing the peiaooal error in 
reading the chronometer, and also renders it pouible to apply 
the method of coincidences with mat accuracy to thp com 
partMttmf K sdirenometer and a pendulum It is also possible 
!n this wvf to make one chrtnometer govern sevcml pendulum 
clocks.—dwtbg ndK)<iaetivlty Uduced by the Becquerel rays, 
by M P Curie and Mme M P Cune A disc of an inactive 
substance, placed immedistdy over a radio active substance 
^ionium or ladium), acquires the property of emitting 
Becc^uerel rays, and rendering air capable of conducting. The 
activity to induced increases with the time of exposure 
to the radium, but tends to a limit Discs of various 
Mbstanccs were, tried-rcinc, aluminium, brass, lead, plaUnum, 
bumuth, niekel, peper, banuro carbonate, bismuth sulphide— 
but the effects p^uc^ were all of the same msgnitude hx 
periments were ,marie showing that these results cannot be 
explained 1^ the •assumption of an actoal traimference of the 
maio-active material, miner as powder or vapour, but that there 
really exists an induced radio-activity —Remarks by M Bcc- 
quercl on the preceding peper —On the spectrum of radium, 
by M Eug Dctnar^y As the barium-chlonde gained in radio- 
sativlty new rays appeared in the speotrum, which it would 
appear rcasoaaUe to at&nbote to the nuhaling dement In the 
latest ep ao htteiw (»epaie 4 by M. and Mme Curie, besidea the 
spectra of barium, platinum, lesd and caldum, were fifteen 
new lines, the most marked bmng one A>t3Si47> 4683*0, and a 
nebulous band haviiw XB4637 4 u & centre —Eiectrkal repro 
doctlon of Savart's ^res, obtained by the aid of liquid layers, 
by M.. P de Hccn —Transformation of styrolene inp> meu 
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styrolene under the influence of light, by M Georges Lemotne 
A quantitative study 'of this isomeric change, Including the 
eflfect of the thickness of liquid layer, nature of ihe radiations,! 
temperature.—On nsMybteiHn by M.^'Marcel GulchaixL 

Pure MoOf can be prepared in several waya, by tbe action of 
molybdic anhydride upon ammonium molybdate, by hetliog 
arnmoDiam molybdate alone, or by the electrolysis of fused 
molybdic aobvdnde, ro all cases the final purification from un 
changed molybdiownhydride being effected by washing with 10 
percent soda aoluliDiH. which gives much better results than 
tbe emmonia solutfon used l>y previous workers —On rbam 
mnose, bp M-M ^Glmries and <i eb ffg es TVinret Xnnthorham * 
inose, whmh on hyrirolysN giwew nUmatoly rhametiner rham- 
nosc and galMO^ b|r careful treatment with very dilute 
sulphuric acid gives an intermediate sugar, rhamninosc, besides 
galutose and r hai hnesei Ths flertneiit rittanose gives better 
Yields of the now angar, whoso aomposUion u >C]|H|s.O|f, its 
hydrolysis being represented by the equation 

+ 211 ^ 0 ;= 2 GtH„ 0 «[rbamnose) + CalIi| 0 «(galactose) 

Rhamnuioie Is UevorpUUoiy, [a}ti = - 41°, and melU with some 
decomposition at 140^' Its v^ucing jrawer is one third that of 
glucose, and it 11 not fermentable of yeast. With sodium 
amalgam it gives rhamninite, CigHu Oi4,fTom whtefa dulcite and 
rhamnose ore oblaifiod b^kyarolysis, Galactonic and mucio 
acids are produced on oxidation by nitric acid —Researches on 
the progressive development of essence of bergamot, by M 
Eugene Charahot.—On a new disease of carnations, by M 
Louis Mangin —On the actual state of the volcanoes of 
Southern Furope, Iw M Matteucci.On the innervation of the 
pancreas, by MM £ Werthcfmerwnd L. Lepage. 

Amsterdam 

Royal Academy of Scieacea, S^tember 30 —Pro. 
Van de Sande Bakhuyzen in the chair —Prof Beyennck, on 
the production of indigo from wnad (Tsaits itneioHa) The 
penerallv accepted opinion that wood contains the glucosidc 
indican Is erroneom. The ehromogene, present m all growing 
parts of this plant, n indoxyl CgH^NO in the free state 
gofiHJti Unctorium and Indlgoftra Uptostachya on the other hand 
contain indican, which can be split up into indoxyl and sugar by 
a peculiar enzyme, present in the species, but absent in the 
woad, by certain hutena and yeasts and by boiling with acids 
The woad, as an ** indoxyl plant,” when exposed to the vapour 
of ammonia in a confined atmosphere, at once produces indigo 
blue, indigofera Upt0st Polyg tinit os** indican 

plants” do not bc^me blue by the action of ammonia, the 
indigo enzyme being destroyed it. "Indican plants” can, 
however, be converted into dead "indoxyl plants” when 
slowly killed by the exclusion of air, which is oesl ^formed by 
complete submersion in mercury If then exposed to alkaline 
vapour and extracicd with alcohol, which dissolves the 
chlorophyll pigment, they become dark blue. Indigo plants 
do not contain a peculiar oxydase, but produce some alUi when 
slowly dying in tne air —Prof liakhuis Roozeboom commum 
cated the results of an inquiry, made by Dr W Reinders, con 
cermng the mixture crysuUs of HglgWith IlgBr^ The melted 
mixtures of these substances solidfy into a continuous senes of 
rhombic mixture crystala No chemical oombination takes place 
The temperatures of solidificaDon show a minimum at 59 per 
cent MoL Hg Br^ Below 127“ the mixture crystals change from 
rhombic,yellow ones into tetragonal red ones. Moreover, the tran 
sition temperature vanes within a transition interval, which has 
been studied down too^ partly in the optical way, partly through 
crystallisation of the mixture crystals out of solutions With 
due allowance for the oomposiUon of the two kinds of co 
existing mixture crystals, tbe Call of tbe conversion temperature 
u in accordance with tbe laws of diluted solutions Prof 
Bakbius Roozeboom also peeflented, on behalf of Dr Ernst 
Ccdien and Dr C van Eyk, a paper entitled " Tbe enantio 
tropy of tin (II ) Prof. Lobry de Bfuyn presented, on behalf 
of Mr H Bi^l and himself, a paper 00 isodialdane, a substance 
analogous with oane sugar (These communications will be 
Insert in the Prosmimgt )—The following were further pre¬ 
sented for publication in the Pr 9 Ci*d$Hgt (o) by Prof Bakhois 
Roozeboom, on lielulf of Or Ernst Cahea, a paper enUtled, 
** On a new kind of transition elements (sixth kind) ” ; {^) by 
Profi Kamerbogh Chines, on methods and apparatus employed 
^in the cryogen laboratory,” and (i) on behalf of Mr Fntz 
Hasenoehrl, *' Die Ihelektrlduu constanle von verflUsngtem 
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Stickoz^ul und Saueratoflr**, (a) on betuUf of Dr W van 
Bemmefen, a paper on ipasmi In the eaith*i nuupietic force. 
Dr Van der Stole, correapondent of the Section, showed 
■nme seismognuns and iiM^etnfrnuni illostrallng Mr Van 
Bemmelen’i paper Ma^netlaLl curves, obtained by means of 
a self registering instrument, exhibit osciHitions of the same 
kind as those observed on photographic lines produced by 
scismoeraphi of vanous pattems, wnich oscillations are knoam 
as earthquake motions, piiintions and tremors. Seismographs 
have be«m in actual use for a few ran only, while magnetical 
curves have been known for a penod of about twenty yean , the 
latter may, therefore, be considered more sufhcient data for an 
investigatim into these osallations by statistical methods than 
the former Dr Van Bemmelen has investigated those move 
menu of short duratinn, which he calls ** spasms,” and also the 
oscillations of a well defined xigsoggy description and longer 
duration, vis. pulsations. In both phenomena the author has 
found well marked diurnal and annual variations, but no connec 
tiun between their frequenev and cosmical causes can be traced. 
Dr Van Bemmelen has also tried to investigate these move 
menu by means of a very sensitive Ufilar, which inquiry lakes 
ft great deal of time and trouble, because it u not possible to 
Wkt this instyument self registenng, owing to the enlarged 
^lime scale and the lack of sensitivenesi of the photographic 
paper This imiuiry ocular observation has nitherto not 
ymded any definite results. —(r) By Prof Hubrecht, on behalf 
Dr J, F van Bemmelen, a (taper entitled ** Results of a 
conparati\e inquiry into the palatine orbital and the temporal 
region of the skull of the monotremata.”—By Prof V A. 
Julios, on liehalf of Dr A. Smlts, a paper entitled **On de 
creases in the tcnsioq of solution vapours at o” ” The previous 
expenmenis with the micromanometer on solutions ut NaCI, 
KOH and sugar were repeated, and it was again found that 
the molecuKr decrease of vapour tension increased wlUi the 
concentration The inquiry was then extended to 
CUSO4 and KNO|. In the case of H,.S04 and CnS04 the 
molecular decrease of vapour tension increased with the con 
•centration j while, on the contrary, in the case of KNO| the 
decrease uf vapour tension became smaller on the concentrailon 
liecoming greater —(^) By Prof Cardinaal, on behalf of Mr 
IC. Bes, a commum^ion concerning the formation of the 
’^Uimale equation — (/) By Prof Zaayer, on behalf of Prof W 
Linthoven, a paper on the theory of the capillary electrometer 
The mechanical friction in the capillary tu^ and the resistance 
of the arcult influence both time relations of the capillary 
electrometer The amount of either of these influences has 
been measured The expenments show that in man^ capillary 
electrometers the influence of the rcsisunce of the circuit is for 
Hurpossed bv that of the mcchamcal friction Hermann's theory 
of the capillary electrometer is rejected — (^) By Prof Van der 
Waals, on liehalf of Mr K H J Cunaeus, a paper emuled 
** Rerrociivily determination as a method of inquiry into the 
composiuon of the coexisting phases in the case of mixtures of 
acetone and ether ” The mouiry compnses, besides the deter 
fDination, by Lord Rayleigh's method, of the refractmty of 
some mixtures of H| and CO,, also the determination of the 
cefractivity of the vapour above various mixtures of acetone and 
ether, in order to derive therefrom the composition of the co 
existing liquid and vapour phases with the appertaining pres 
sure — Prot llaga showeil a native, obtained by means of 
Uran rays, yielded by the ** A' preparation from dc llaen’s 
manufactory hin , August 18^) 


DIARY OF SOCIETIES. 

TNURSD IK, Novxuua 16. 

Rotsl S6cirrv, at 4 K —Note on th* E M F of (be OrgsD Shock, and 
on tbc Ffectrical Remance of tb« Organ la «/ivrrrriM 

l^r F GotcU, 3 . and O J Burch.—On tha FonadUon of ibo 
PclvK Ptonia with oHiepUl refarcoce to the NafvuB elector lA thfi «^tii 
Mustaku K. C. PunnaU -On the Uau Pbtantlal Diflaranca rcqairad 
to produce Dhehorn ihrough varloui Giki Hon R J Strutt — 
Maibmnotlcal ConiRbutlons to ih< Theory of Evolution VH On 
enrtam Fonaulw in the Theory of Cumlntion, and dwir Application to 
tin Inheruance of ChanuMs not capable of OnantiUdve Heararament 
Prof Karl Peanon, F R9 —On the P-opagition of Earthquake Motion 
to Great OUcanoee R O^ldhoni —An f xperimantol Reaearcfa on eome 
Siandordiol Ught J Rraavel 

LiMaBAH SociBTV at 9 -TheCouiuMative Anaiomy of cerufai spedee 
of Knc 4 piudArt 0 »y a Gcnui of the Cycidactme W C. Worsdall —On a 
Coltectwn of Brmckyurm from Torrtii Straiu W T 

IWSTirVTIOH OF ELBCTaicak EHQlNBBRe, at a 

NO 1568, VOL. 61 j 


Chxmical Socirrv. at B —Tba Chloiiiw Derlvatlvaa of 
IV Conuitutioo of tba Tetradlof^yriduMa W J E 


Ulna. Part 
and F W. 


Booteon —Cootrlbaiknu to our KnowMca of tba Aconlta Alha lokl w 
Port IV On Jfapacanlie and the Alkaloida of JapanesaAcomia Wynd- 
ham K Dunacao, F ^S., and H M Read —Do the Deteiinioatlon of 
Transition Tamperataras H M Dawsoa and P WUUaoH. 

FRIDAY^ Novbmbbb 17* 

Anatomical Socibtv, mt 4.—A PtnUstanl Inferior Vena Cavat 
Stanley Boyd«—Specimen of Sacculated CEsophagitt Him Stoncy — 
Chdd'a Skull, ibowlng ParHUl Perfenitlum Prof A M Patorson.— 
Note on the Morpbmogy of tba Bleeps Flexor Cnais PTot B. C. 
Windle. F R S., and F. O Parsons.—Laoteni DemonstratioD of cartain 
Points in the Lymphatic Syuem of ibe Appendix C B. Lockwood. 

Bpiobuiological Society, at B w —Preiidentla] Addnee on tbc Com 
paratiVB Mortality of Ei^lUi Dutnets Dr Fronkhn Ponons. 

MONDAY^ Novkubbr >0 

SociBTV OP Arts, at 8.—RnameUlog upon Metals H U Cunyngbamo. 

TUESDAY, Novbmbbb si 

Institution op Civil Enginebbo. at h9 furiktr diteuwd 

Tba Waterloo and City Railway U H Dol^rmrie-Hay —The Electi leal 
K«(ulpfnent of the Waterloo and City RjUIww Bernard M Jenkln 

ANTHaorouMiCAL Institute, bi 8 10.—Th« Natan of the Arab Jinn 
llluMratcd by the PrcMiit Bellofe of the People of Harocco Dr E 
WeatenDarck 

Royal Statihticai Socibtv. at 5 —Notes 00 tba Food Supriy of tha 
United Kingdom, Bdglum, France and Germany R. F Crawford. 

WEOSESQAY, Novbmbbb n 

Socibtv op Abts, at B —National Forestry D E. Hutchins. 

Obulcx-ical Socibtv ai 8 —On eone Remarkable Caldipaagcs dm ihe 
Eocene Tertiary Stnita of Victoria fAustr^l^ Dr O J Hlnde, P R*S 
—The Silurian Sequence of Khayouer H Ijipwurth 

THURSDAY, Novbmbbb aj 

Royal Society, at 4.10. 

Society op Abts at 4 30 — Old and New Colombo John Ferguson 

Institution op Elbctbical KNciNBBB^at 8 —The Cost of Slesm 
RaUIng Jpbn Holliday—Influence of CHieap Fuels on the Cost of 
Klearinl Energy R F Crompton. 

Novbmbbb 34 ' 

iNSTtTDTioH OP Mkchanical EiTapNBBBs, Ai 8 —Openings fer Ue- 
duuuOsl EhgJwBsn la Chlha The Right Boo. Rear Admiral l^rd 
Charles Hcreidbfd, C B ^ 


CONTENTS. PAGE 

Tbs Cambridge Natural History By W P H 
Blandford . 49 

A Comprebeutivs Geography By Prof T O 
Bonney, P R S 50 

Chemiotry for the People i)y A 8 51 

Our Book Shelf — 

Hillyer *'Laboratory Manual** i 53 

Jaubert ** L’lndustne dcs Matlkres Ljluraates 
Azeriquea.*’—R. M • . * 53 

Castle 1 “ Flementary Practical Mathematics ” 53 

Wake **The New Education Manlial Training 
Woodwork ** 53 

Becke and Jeffery The Naval Pioneen of Australia " 53 

Dobbm ** Arithmetical Rieraics in Chemistry ’* 53 

Lettera to the Editor - 

Coccospheres and Rhabdospheres.—Qaorge Murray, 

P R 8 54 

The Stockholm Fuhenea Conference —B J. AUoo 54- 
Sextant Telescope!.—W B Pfuamet . ^ 

Solution of the Qnmrtic.—PrOt O.. B. > 

P R 8 •• m. 'vj 4 r i I • 'Jd 

Rural Edncatiovt—John C. Hedd; . 

Meldola, P R 8 . , C H ^thaiblAy ^ 

Bird! Captunng Bntterffie!.—P Finn 1 Oewhld • j 
Latter . «. iJ 

The Effect of Weather on Bvefar-dlMULHfo , Jiy. W 
W E P ' lA 

Vlbrationa of Oun Barrela 
J 8 . . ii 

Motea 5tt 

Our Aatronomical Column — 

The Andromedes 6 j 

Holme!'Comet (1899 if) . . . • 68 

Occultatlon of Neptune . • . . 63 

*■ The Heaven! at a Glance " (1900) . . • 63 

The Conference of German Men of Science at 
Munich By W T L ... 63 

Botany at the Britiah AaaociaUon 65 

Univereity and Educational InttlHgenoe 69 

Societiea and Academies 70 

Diary of Sooietlea . . 73 


I Oewhldll^ 

*. * • t iJ 

jwjMA .Vf- 



NA TURE 


73 


THURSDAY, NOVEMBER 33, 1899 


THE APPUCATIONS OF THERMODYNAMICS 
TO CHEMISTRY 

Timti ^Uwuniiur$ de M^cani^ ckimigui^ fomUi sur la 
Tkirmodynami^ui ParP Duheia 4 vols Vol 1 pp 
viii-l-399 ,vol 11 pp>^ 78, vol III pp.3to,vol iv pp 381 
(Pans Librame scientifique, A. Hermann, 1897-1899) 
ROF DUHEM’S treatise on the thermodynamic 
potential is so well known that little or nothing 
need ht said in introducing another work from the pen 
of the same wnter dealing with thermodynamical 
considerations 

The study of the laws of combination and dissociation 
IS intimately connected with that of such physical pro¬ 
cesses as evaporation, liquefaction and solution To 
this subject the not over appropriate title of chemical 
mechanics" {^^C€tmque cAimtqut) has been given in 
France 'While Berthollet sought an explanation of the 
fundamental phenomena in the laws of motion combined 
with the Newtonian hypothesis of molecular attractions 
and repulsions, Sainte-Clairc Deville referred the prin 
ciples of **chemical mechanics" to thermodynamical 
considerations, and thanks to the labours of Hortsmann, 
Moutier, Gibbs, Helmholtz and a large number of other 
physicists, there has sprung up that wide field of in¬ 
vestigation which has given the present book its title of 
** chemical mechanics founded on thermodynamics," or 
more bnefly, chemical thermodynamics 

It IS not with special applications alone that Duhem 
deals The greater portion of the first volume and 
part of the second are occupied with thermodynamics 
proper, and constitute, to our mind, the best treatise on 
thermodynamics that we have seen An introductory 
section contains a summary of the more important 
mathematical and dynamical theorems and pnnciples 
required at the outset, and this should be helpful to 
students 

In his preface the author calls attention to the great 
difficulty of giving a perfectly ngorous and logical ex¬ 
position of the laws of thermodynamics, and claims only 
to have attained the degree of precision usually adopted 
in treatises on physics A comparison of Duhem’s 
work with the heterogeneous mixtures of experimental 
results, mathematical formulie and veiled assumptions 
which commonly have to do duty as text-books on thermo¬ 
dynamics, will show that the author has really advanced 
a long way in making the subject clear and intelligible 
No better illustration Of this can be cited than the careful 
precautions taken to avOid premature assumptions with 
regard to thermpmetric scales m the treatment of perfect 
gases In these days of widespread education in " general 
elementary science” such tenns as “a perfect gas ” and 
** absolute temperature ” bid £kir to b^ome by-words , 
but bow many B S&'s either of London or of our provincial 
universities can give correct definitions of them ? If this 
point were tested, we venture to predict that in the vast 
majority of cases the first term would be defined by 
reference to the second, and the second by reference to 
the first, and if the arcular nature of this reasoning were 
pointed out, the graduate under examination would have 
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to take refuge in considerations respecting moleculet, 
about whose nature and mode of motion he knew 
nothing Moreover, apart from Charles's law and the 
difficulties connected with it, comes the question as to 
whether or not the definition of a perfect gas is to include 
Clausius’s hypothesis as to the constancy of one (and 
therefore both) of the specific heats Here again the 
question is considered most explicitly 

Another feature of Duhem's treatment is that while 
the old familiar t tno receives full consider¬ 

ation, generalised coordinates arc introduced from the 
very outset, and the significance of such coordinates is 
explained by illustrative examples as far as possible 
To one feature, however, we must take exception, 
and that is the retention in Duhem's equations of 
the useless £ (synonymous with the English J) 
standing for the “mechanical equivalent of beat,” 
as It was once, and unfortunately often still is, 
called This quantity is nothing more or less than 
the work measure oi the specific heat of water at a 
certain temperature, and the equations of thermo¬ 
dynamics in no way depend on the specific heat of water 
llie absolute unit of heat is the unit of work, and with 
this unit E must be replaced by unity As I’roll 
Poynting remarked in his address to Section A at Dover, 
“the real superiority of the work measure of specific heat 
lies in the fact that it is independent of any particular 
substance, and there is nothing whatever hypothetical 
about It.” 

In this respect the work unit of heat stands on a much 
more rational fooling than the universally adopted dual 
systems of so-called “ absolute units ” of electncity and 
magnetism, which are not independent of the medium, 
and whose dimensions moreover are incompatible 

As regards Duhem’s two chapters on stability, we 
can only wish they had been before us when first learning 
thermodynamics, as we should have been saved the 
trouble of thinking out for ourselves conclusions similar 
to those here expounded, after vainly attempting to 
follow the arguments of the text books and to apply 
them to a Tripos rider , no^ the whole matter appears 
before us in a clearer light than it ever did previously 

The last part (Book 11) of volume 1 deals with false 
equilibria and explosions By “false equilibria” {/aux 
iquihhres) are meant states of equilibnum which can 
be realised expcnmentally, although the conditions of 
equilibnum of conventional—or, as Duhem calls it, 
“ classical "—thermodynamics arc not satisfied They 
are analogous to the equilibrium of rough bodies in 
statics, ID configurations which, in the absence of friction, 
would have been impossible This analogy has led, in 
Duhem’s hands, to the development of an extremely 
elegant mathematical theory of false equihbna and ex¬ 
plosions based on the introduction of a function which 
the author calls the “fnction” {U frottemenf) of the 
system This function is entirely ^stinct from that 
which represents viscosity, but when it is introduced into 
the equations of the system, along with the thermo¬ 
dynamic potentials, Clausius’s inequality for irreversible 
cycles/^/T >0 is satisfied In a diagrammatic repre¬ 
sentation, the line of true equilibrium is bordered on 
either side ,by a region of false equilibnum. When the 

E 
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representative point just falls outside this region the 
conditions required for the occurrence of an explosion 
admit of a simple geometric interpretation 

In the second volume, Book iii deals with change of 
state, dissociation, and the triple point, much of the 
latter matter will be familiar to those who have read the 
author’s “ Thermodynamic Potential ” Book iv deals 
with the critical point, the principle of James Thomson, 
Van der Waals’s and allied formulae, and the pnnciple of 
corresponding states, specific heats of fluids, and adia¬ 
batic expansion of vapours Book v treats of dissociation 
in mixtures of perfect gases In the third volume, Book 
VL deals with the thermodynamic potentials of a homo¬ 
geneous mixture, solution, osmotic pressure, the hypo 
theses of Van *t Hoff and Arrhenius, and the law of ; 
Guldberg and Waage. Book vii contains a full investi¬ 
gation of the general problem of solution, the chapter 
dealing with double salts being of much interest, 
especially the graphical representations. In the fourth 
volume Book viii is devoted to the consideration of 
double mixtures, including the thermodynamic theory 
of distillation, while an account of Willard Gibbs’s theory 
of the statics of heterogeneous systems in Book ix con¬ 
cludes the treatise. In this last book the law of phases 
IS established, and the different degrees of vanance of a 
system are considered separately, actual instances of the 
systems in question being cited. A separate chapter is 
devoted to the properties of uni variant and bi variant 
systems. As Duhem points out, the whole of this theory 
is based on “ classical" thermodynamics where “ friction ” 
IS left out of account, as is also capillary action 
The treatise, taken as a whole, shows what vast pro¬ 
gress has been made in expressing the laws of mixture, 
combination, dissociation, and chemical transformation 
generally, in terms of a single potential function of 
generalised coordinates, and thus placing chemistry 
and cbemical physics on a similar footing to dynamics 
The essentially mathematical treatment is not the 
least valuable feature of Duhem’s work. Thermo¬ 
dynamics IS quite as capable of being regarded from a 
purely mathematical standpoint as dynamics or hydro¬ 
dynamics, but hitherto its mathematical aspect has not 
been exhibited so prominently as it ought to be. The 
inclusion of descriptions of details of expenments would 
have broken the continuity of the theory, and such 
details can be far better studied in the original papers to 
which abundant references are given in footnotes Indeed, 
the present work appears to be in many respects a 
model of what such a treatise ought to be In any 
special problem certain hypotheses are first made , these 
should be clearly pointed out, and attention specially 
drawn to tben\ From these hypotheses certain conclu¬ 
sions are drawn by mathematical reasoning, and lastly we 
have references to the evidence derived from expenment 
as to the accordance of these conclusions with observed 
facts. So long as a substance is regarded as a purely 
mathematical abstraction, it may be defined by any 
hypotheses whatever as to the form of its thermo 
dynamic fiinctioqi, and a Thermodynamics based on 
hypotheses convenient for purposes of calculation would 
possess the same interest to mathematiciaDs as a Hydro¬ 
dynamics which Ignores viscosity and capillarity or a 
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Geometry of any particular non-£uclidian space But it 
would appear that the conclusions da largely represent, 
either exactly or as approximations, the results of ex - 
penment, and the subject thus assumes a physical 
reality 

It 18 difficult in wnting on such a subject as the present 
to avoid, quite unintentionally, ^smuggling” doubtful 
assumptions into the midst of an argument without de¬ 
clan ng their nature. As we all know the late Clerk 
Maxwell was much addicted to this practice, the gaps m 
his reasoning having afforded fhiitful material for later 
investigators When we consider the vanety of sources 
from which the subject-matter of the present treatise has 
been compiled, we can only congratulate the author on the 
measure of success he has achieved in admitting only 
perfectly ngorous deductions based on explicitly stated 
hypotheses 

We cannot close this work without some reflections as to 
the relative progress that has been accomplished by the 
two schools in explaining the properties of matter, the one 
by means of the thermodynamic^ potential, and the other 
by the application of dynamical principles to the indi¬ 
vidual molecules of bodies Molecular dynamics has 
given us equations representing, under certain conditions, 
the fact that dQ/T is a perfect differential, but there is 
still a something we have not got to the bottom of in 
every kinetic iheory of matter, as applied to thermo¬ 
dynamics We have as yet discovered no dynamical 
theorem of sufficient generality corresponding to the 
uniqueness of temperature, or establishing the fact 
that under the most general possible conditions the 
entropy of a system tends to a maximum The ques¬ 
tion—Can the irreversible phenomena of thermo¬ 
dynamics of a body of finite size be accounted for by 
applying the equations of a conservative and re¬ 
versible dynamical system to its individual molecules 
without making some special assumptions P—has never 
been completely answered To deduce the second 
law from the equations of the kinetic theory im¬ 
poses restrictions on the systems to which the con¬ 
clusion applies where no such restnctions exist in the 
law itself Even the very question of applying statistical 
methods at all to systems of molecules endowed with the 
property of perpetual motion requires careful considera¬ 
tion, since our statistical theories are so largely based on 
our expenence of every-day phenomena—events by their 
very nature irreversible. One may thus be led to wonder 
whether Prof Duhem's fhction ” may ]>ouibly involve 
the existence of some molecular property which prevents 
molecular motions from being represoitea by the equations 
of what in the author’s own nomendature may be styled 
“classical” dynamics, and which introduces irrevers¬ 
ibility mto the motions even of individual molecules 

From a mathematical point of view the theory of the 
thermodynamic potential has attained far greater perfoc 
tion than any theories based on molecular hypotheses 
that have bw suggested up to the present, whatever 
the future may bnng forth is another question WThile 
thermodynamics originated tn this country from the 
discovenes of Joule, it now hardly receives so much 
attention from Englishmen as it deserves. Profi 
Duhem’s treatise, by showing the wide range of pheno- 
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cnena which come under its scope, even omittin); (as 
he does) thermo-electric phenomena and thermo-elasti 
city, cannot fail to attract students to this faaanating 
branch of mathematical physics. G H Bryan 

THE CONTINUITY OF THE ERYTHREAN 
RIFT VALLEY 

Siconda Sp€diMion9 BoUtgo HOmo Vtaggto d'Esplor- 
nelt Africa Orientale By L Vannutelli and C 
Citemi Pp. XVI + 650, 11 plates, 9 maps, and 
numerous illustrations. (Milano Hoepli, 1899) 

HE Erylhrean Rift Valley bat been proved con 
tinuoua across forty degrees of latitude from the 
Jordan to the south of Kilima Njaro, except for a 
possible break of about 250 miles between Lake Rudolf 
and the basin of the Hawash Whether the valley is 
broken in that district depends on the course of the Omo 
and Its relations to the nver known as the Ntanam, 
which flows into the northern end of Lake Rudolf The 
name Omo was introduced into geography by L^on des 
Avanchers m 1858, for a nver which drains part of the 
southern slope of Abyssinia, a little to the west of 
Menelik’s capital at Addis Abeba The river had been 
known long before, for it is the Zeb^ of the seventeenth- 
century Jesuit missionaries The upper part of its course 
was described by Ludolf in his ** New History of 
Ethiopia" (1681) from mfornution supplied by the Abba 
Gregonus But the lower course of the nver was quite 
unknown Ludolf believed that it flowed eastward and 
entered the Indian Ocean near Mombasa 

Bruce in the following century accepted this hypo¬ 
thesis and called the river the *'Zebd or Quilimancy," 
the latter being an old name for the Ozi, a nver which is 
a parasite of the Tana.^ 

But in the present century Frederick Ayrton and 
Antoine d'Abbadie claimed the Zebd as one of the head- 
streams of the Nile. This view was supported by 
Petermann, who held the Zeb^ to be a tnbutary of the 
Sobat, and by Bonala, who believed that it flowed into the 
Metona Nyanza, and was therefore the remotest source 
of the Nile •Hams, McQueen, Schweinfurth andCecchi 
on the contrary supported the theory that the Zebd 
belonged to the Indian ocean drainage, and rendered 
this view more plausible by identifying the Omo as one 
of the sources of the Juba. In 1889 and 1890 a fresh 
explanation was introduced by Teleki and von Hdbnel’s 
discovery of Lake Rudolf, and Borelli’s descent of the 
Omo towards that lake, into which native rumour 
asserted that the nver flowed The work of these 
travellers seemed to disprove both the old theories, 
but Dr Donaldson Smith, after his important journey 
to Lake Rudolf in 1895-6 again advocated the con¬ 
nection of the Omo and the Juba. What was known of 
the levels of the three nvers seemed fatal to this idea, 
and in a review of Donaldson Smith’s book in Nature 
(July I, 1897) It was maintained that the Omo and the 
Juba could not be connected, and that ^ the Omo must 
contuue as the Nionam and flow into Lake Rudolf” 

> Bnnt m qnotsd on p. 4 of tbe hombc vork u hnvios rognrdBd iho Zobi 
Monoef Uw nood tttmm of tbo NUo. but tbit wu omy too vl«»of loiiie 
ofUs odboni Bnici hlwotf 4M not ruch Un Z«U, bo doa not appaur 
to MOBriae 4l fai bb luumtlM, and hb nup nsriu it u Hpantad from Um 
N ib Iribntarloi. 

NO. 1569. VOL. 61] 


In order to settle this long controversy Vittorio 
Bottego, an explorer well known from his work In the 
Juba basin in 1891-2, proposed an expedition which was 
fitted out under the auspices of the Italian Geographical 
Society Thanks to the energy of this Society, Bottego 
staited in October 1895 from Barawa on the Somali 
coast at the head of a powerful caravan of four European 
officers, 250 natives, 120 camels, and 300 mules 
The expedition left Barawa in October 1895, and 
marched across Italian Somaliland, along a route 
parallel to the river known to geographers as the Juba 
The authors, however, speak of it as the Fiume Gan ana, 
which being interpreted is the “ River River " 

The first long halt was at Logh, the principal com¬ 
mercial centre in the Juba valley After building a fort 
and a trading station at that town the expedition crossed 
the ” Flume Ueb " (which also means “ River River ”), and 
marched north-westward up the course of the principal 
tributary of the Juba The explorers found that this 
river dwindled rapidly, and long before they reached its 
head found that it could have no connection] with the 
Omo Leaving the Juba basin, the expedition care¬ 
fully explored Lake Abbaia, which it is^proposed to call 
Lagho Regina Marghenta, and then proceeded to its 
main objective the Omo The river was*reachcd near 
the point to which Borelli had tracked it from the north 
Bottdgo, afler his former expedition, inclined to the view 
that the Omo was one of the Nile tributaries, but after 
following the river for some distance westward it suddenly 
bent southward, became the Nianam of von Hohnel, and 
entered Lake Rudolf The Omo problem was settled 
While resting in the food country at the northern end 
of Lake Rudolf, the expedition mapped its western 
shores, and collected much fresh information regarding 
the Keshiat, who are desenbed under the name of the 
Gheleba This interesting tnbe was first desenbed by 
von Hdhnel From the facts and figures given by 
Vannutelli and Citerni it appears probable that the 
people are Nilotic negroes, alli^ to the Njempsians, and 
altered by Galla intermixture 

After mapping the western shores of Lake Rudolf the 
expedition proceeded up the second river, which von 
Hdhnel had desenbed as entenng the northern end of 
the lake. The existence of this river has, however, been 
denied. Bottego’s party followed the river, which it is 
proposed to rename the Fiume Maurizio Sacchi, to the 
north-west, but its course is short, and the expedition 
climbed the water-shed into one of the tnbutanes of the 
Sobat For this tnbutary the authors propose to restnci 
the name of Juba They followed this river to the 
north west until it left the Ethiopian highlands near its 
junction with the group of nvers that unite to form the 
Sobat They travers^ the swamps of this region to a 
point some forty miles from the old Egyptian station ot 
Nassur Having thus settled the relations of the Sobat- 
Juba, the expedition returned to the Abyssinian high¬ 
lands on the home trail They entered the Sajo country, 
which 18 ruled by one of Menelik’s governors Bottego 
sent a polite request for permission to return to Massowah 
either across the Amhara province around Lake Tsana, 
or through Shoa, or by any route which might be 
suggested The expedition was invited to visit the 
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Abytstnian chief at Jellem, where it wai received with 
great state» but two days later Bottego's Abyssinians 
were invited to desert, and in the night twelve men 
escaped, taking away two cases of cartridges At day¬ 
break the Italians found their camp surrounded, they 
attempted to cut theur way to open country, and were 
attacked. They fought with desperate cours^e against 
overwhelming odds. Bottego was kilted, Citemi was 
wonnded and captured, and Vannutelli compelled to 
surrender Fortunately Major Ncrrazzini was then in 
Addit-Abeba arranging the final details of the peace 
which had been concluded between Italy and Abyssinia. 
At his intervention the two officers were promptly 
released, and they returned to Europe through Addis- 
Abeba, where they were courteously and sympathetically 
received by Menelik 

Meanwhile the second part of the expedition had 
fiired as disastrously Ur Sacchi had left the main 
party at Lake Stefanie, and crossed the Borana country, 
intending to reach Lake Abbaia by a new route. But 
hiB party had a fight with a force of Abyssinians a uttle 
to the south of that lake. Sacchi was killed, apparently 
on February 7, 1897 Part of his dianes have been 
recovered, and they contain many interesting notes on 
the geology of the country traversed. 

In spite, however, of these disasters, the results of the 
journey were of great importance, and they are admir¬ 
ably summarised in the present volume, which has been 
written by the two survivors Vannutelli and Citemi. The 
book 18 interestingly written , the incidents are graphic- 
ally related, and the details are sufficiently full to be 
of great scientific interest Geographically the main 
achievement of the expedition was the final solution of 
the Omo problem, and proof of the unity of the northern 
and southern parts of the Erythrean Rift Valley The 
basins of lakes Stcfonie, Abbaia and Zuai connect the 
well-marked depressions of Lake Rudolf and the Hawash 
The atlas that accompanies the volume is not only a 
complete revision qf the geography of the region, but 
contains exteDsi\e new surveys. Ethnographically, 
the expedition has collected much new information 
regarding the iittle-known Somali and Galla clans of the 
Juba country and of the mixed Nilotic-Hamitic races 
around the northern part of Lake Rudolf The zoological 
collections, in spite of losses, were very large, and have 
been previously described m a senes of reports by 
speciabstSr and in the present volume there is a general 
summary of results by Prof Gestro. 

The geological collections made by the expedition are 
desenbed by d’Ossat and Millosevich, who from Dr 
Sacchi’s notes have been able to prepare a geological 
map of the Omo and Upper Juba. The meteorological 
records, which seem to have been very carefully taken, 
are edited and discussed by Dr Peyra. The present 
volume IB therefore not only a narrative of an adventurous 
expedition, but a most important contnbution to the 
geography and natural history of Eastern Africa It 
not only confirms Bbttcgo’s reputation as one of the 
most da^iog jond successful of Italian African explorers, 
but gbowf him to be a man of wide scientific sympathies 
and attamments. His fnends have at least the consola 
tion of knowmg that bis life has not been laid down 
in vain. J W G. 
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Surgery a Treatise for Students and Practitioners 
By Thos. Pickenng Pick, Consulting Surgeon to Sl 
G eorge's Hospital Pp. xix -I-1176. (London Long¬ 
mans, Green, and Co , 1899.} 

T IS always a matter of satisfaction when a senior 
member in any profession wntes a text-book, for the 
seniors who have attained to a high position have had 
unnvalled opportunities of practice which renders their 
opinions of the greatest value Mr Pick is therefore to be 
highly commended for the completion of his self-imposed 
task The book contains, he tells us, the substance of 
the lectures which he has delivered at St George's 
Hospital for fifteen years, and is the outcome of bn 
expenence as a hospital surgeon and teacher of surgery 
for nearly thirty years It is worthy of companson 
with the world renouned text-book of surgery wntten 
by Enchsen, which has hitherto been the most satis¬ 
factory of all the English surgical works, and it 
bears the comparison well, for it is wntten on very 
similar lines. Mr Pick's treatise has the advantage of 
being an onginal work, whilst Sir John Enchsen's has 
been adapted repeatedly to present needs, and however 
skilfully such adaptations are made they lack somewhat 
I of the savour which first given a successful book its 
vogue Mr Pick's work, too, is contained in a single 
volume, whilst Sir John Enchsen’s, by a process of 
incorporation and the requirements of successive editions, 
has Income two bulky volumes. 

Mr Pick has brought his book to a most successful 
issue It contains a clear and concise account of modern 
surgery, not overweighted by detail, and yet sufficiently 
full to he an accurate guide both to the student and to 
the medical prartitioncr who can only afford a single 
work in each department of his profession. Mr Pick is 
old enough to have been educated in the days of sup¬ 
purative surgery, but his actual practice has been carn^ 
out in the modem operating theatre and wards where anti¬ 
septic surgery reigns supreme. He is able, therefore, to 
contrast the old with the new systems, and one of the 
charms of his book is the skilful manner in which he 
selects the good points in the practice of the older 
surgeons and adapts them to the present rigime 
Where all is good it is difficult to select one article 
more than another for praise, but the influence of the 
great surgical school attached to St George's Hospital is 
perhaps best marked in the chapter on diseases and 
injunes of the head , whilst Mr Pick's acknowledged 
eminence in connection with the surgical diseases of 
children, and in fractures and dislocations renders his 
remarks on these subjects of espeaal value. 

The surgical pathology throughout the work is quite 
consonant with modem teaching, and such errors as 
may be present are rather errors of omission than of 
commission The recent summer has shown how large 
a part gnat bites may play m the production of cellulitis 
amongst the poorer and less healthy inhabiunts of 
towns. There is no mention of ossifying sarcoma of bone, 
or of Pime's fracture , whilst in describing the diktheses 
or “ complexions" it would be more accurate to speak 
of them as being characteristic of persons predisposed 
to tubercle rather than of the tuberculous individual 
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The sections on actinomycosis and syphilitic disease of 
joints might be advantageously recast and made some¬ 
what fuller, whilst ** tensing ” as a synonym for “ tighten,” 
and “ sorbefeaent ” for " causing resolution ” are certainly 
as ugly as they are unwarranted 
The book is illustrated by 440 drawings, of which 
the majority have been executed by Dr Harvey Gold¬ 
smith, some from preparations or drawings in the museum 
of St George’s Hospital, others from rough sketches 
m^de by Mr Pick himself The drawings for the most 
part fuliu their purpose of illustrating the text, but in 
Fig 6 the veins appear to be situated external to the 
skin, whilst the drawings of the mocrnain and lever 
trusses in Fig 338 are too diagrammatic to be useful 
The book has a good index, and concludes with an 
appendix containing a descnption of the various methods 
of amputation This appendix might have been rendered 
additionally serviceable by the introduction of a section 
upon prothetic appliances D’A P 


OUJi BOOK SHELF 

EIefH£nis of Prcase Sun/eying and Geodesy By Mans 
held Memman, Professor of Civil Engineering in 
Lehigh University Pp 261 (London Chapman 
and Hall, Ltd New York Wiley and Sons, 18^} 

This book will be useful not only to undergraduates 
attending Prof Mernman’s classes at the well known 
Lehigh University, but to all who may be engaged in 
carrying out accurate or geodetic surveys. It is clearly 
written, methodically arranged, and well illustrated , and 
the problem at the end of each section teems well 
designed to test the student’s knowledge 

In Chapter 1 the laborious method of least squares is 
explained, and the most important processes for the 
comparison of observations are desenbed Chapter 11 
deals with precise plane triangulation, the measurement 
of honiontal angles, the adjustment of the angles of a 
triangle and the computations Chapter 111 is devoted 
to base lines, their measurement and reduction to sea- 
levelf \ steel Upe, from 300 to 500 feet long, is recom¬ 
mended as a convenient apparatus for the measurement 
of base lines, and instances are given of the excellent 
results (hat have been obtained with it in the United 
States. In its favour are its portability and the moderate 
cost at which accuracy of measurement can be secured 
by Its use Chapter iv contains useful sections on 
accurate levelling and the adjustment of " a level net” 
In Chapter v the field operations necessary for the 
determination of aximuth, latitude and longitude are well 
desenbed, and it may be noted that a good sextant is 
held to be preferable to a transit theodolite for taking 
altitudes of a star In Chapter vi there is a slight 
sketch of the attempts to determine the form and size 
of the earth from that of Eratosthenes to the measure¬ 
ment of the Lapland and Peruvian arcs by the French 
Academy This is followed by sections on the solution 
of geodetic problems on the supposition, first, that the 
earth is a sphere, and then, Chapter vii, that it is an 
oblate spheroid. In the latter case Clarke’s elements 
of the spheroid are used for the calculations Chapter 
VI11 deals with projections, including the polyconic pro¬ 
jection adopted in tne United States , and Chapter ix is 
a brief but clear account of the vanous operations con¬ 
nected with the practical work of geodetic tnangulation 
In Chapter x there are short discussions on the hgure of 
the earth considered as a «)heroid, an ellipsoid, an 
ovaloid and a geoid, and in Chapter xi there are tables 
sufficient for the solution of the imblems given in the 
volume 
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Prof Memman'a book contains frequent references to 
the valuable publications of the United States Coast 
Survey, which are not always easily accessible, and the 
Amencan meter is used in the tables and calculations. 
But this does not lessen its value as a treatise on the 
elements of precise surveying and geodesy that may be 
profitably used for instructional purposes in this country 

C W Wilson 

Experimented Science {Physiography Section I ) By 
R A Gregory and A T Simmons, B Sc Pp VIII + 
332 (London Macmillan and Co, Ltd , 1899.) 

THib IS one of the school books called into existence by 
the alterations which have been made by the Depart 
inent of Science and Art in the syllabus for elementary 
physiography A clear perception of the needs of both 
pupils ana teachers 11 evident throughout, and the high 
standard which the authors have set themselves in pre¬ 
vious works of a similar character is thoroughly mam 
tamed The book is so planned that it is well adapted for 
the new arrangement whereby the subject may be taken 
in three stages, by candidates for engagement as pupil 
teachers,and pupil teachers in their first and second years , 
and It also includes most of the subjects of the Oxfo^ and 
Cambridge Junior Local examinations in experimental 
science Though treating a considerable range of sub 
jects, and keeping examination requirements well in 
view, the book is by no means sketchy, but indicates 
very clearly the significance of the progressive series ot 
expenments described Many of the experiments are 
suitable for performance by the pupils themselves. The 
illustrations are both numerous and good 

Tito Nenci I Bachi da Seta 3a cdizione con note e 
aggiunie di Francesco Nenci Con 47 mcisioni e 2 
Tavole Pp xii+Joo (Milano Hoepli, 1909.) 

This is a compact little manual which seems to have 
first appeared in 1883, and has now arnved at its third 
edition The portrait of Prof T Nenci forms the frojitis- 
piece, and the other plate illustrates the ventilation of a 
silkworm establishment The text illustrations arc good, 
seme of them occupying a whole page The book is 
divided into seven parts, dealing with the natural history 
of the silkworm , tne “bachena,’ or silkworm-breeding 
establishment, races and Feannfj:, diseases of the silk¬ 
worm , degeneracy and regeneration , outlay , properties 
of silk, &c , and other silk producing Lepiaoptera. But 
the book is chiefly intended as a practical manual, and 
the last chapter gives little more than the names of a few 
of the best Icnown silk-producing Saturniidie, though the 
cocoons of two of these are illustrated W F K. 

Types of British Animals F G Aflalo Pp. xx + 
29a (London Sands and Co, 1899 ) 

This well illustrated and very readable addition to the 
Library for Young Naturalists” is likely to become a 
favounte with boys Technical terms are reduced to 
a minimum, thougn room has been found for necessary 
explanatory paragraphs The first eight chapters describe 
types of British quadrupeds and wh^es,ana are followed 
by eight chapters on birds. After single chapters on 
Bntish reptiles and amphibians, with six on British 
fishes, invertebrate life is considered in the concluding 
SIX chapters hpiders and insects are desenbed by Mr 
C S Colman. The familiar and chatty style which is 
adopted throughout will be sure to capture a boy^ atten¬ 
tion, and eventually set him observing for himself We 
hope the author’s appeal to his readers to bum their 
catapults may prove successful, but we have our doubts 
The eight foil-page plates and thirty one illustrations by 
Mr Caldwell not only add to the attractiveness of the 
volume, but will prove useful in enabling the reader to 
recognise living specimens. 
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LETTERS TO THE EDITOR 

[ Kdiicr dms not hold Aimssl/ rtspomtbU for opinions ox 
prossod by kts <trroip 9 HdoHtt Nottkor cam ho uttdortako 
to roturm, or to corrospond mftJk tko wrttors of rojoctod 
manmcripts intondod for t\%t or any otkor part of Nature. 
So notHO %s takoH of anonymous tommumcations ] 

Stockholm IntcrnatloiiRl Conference on the Bsplora 
tion of the Sea 

Tiis publication of a portion of the report of the Stockholm 
Conference in Nature of November 9 (p 34)8h(iwt, 1 Muppoae, 
that the matter u now open for discuulon by sdentiBc men , 
and It u certainly denrable in that caie that manne biologuU 
and oihen interested in Fisheries inveatt|tation should express 
their opinions on the resolutions, and especially the recom 
mendation, of the delentes. I feel sure that those gentlemen 
who attended the Conference and took part in drawing up the 
report will not consider such discussion ungracious, or that we 
who critunse are in any way wanting in appreciation of their 
laboun. It u because we recognise the great importance which 
this report, with its senes of resoluuons, ought to have that 
we think it worth while to urge that some parts of it should 
receive careful re consideration 
Although one may cordially approve of many of the resoln 
tioos pawed by the delegates, still the report is certainly In 
some respects a disappointing document, and there is internal 
evidence to show that this is the result of compromises which 
were perhaps Inevitable, but which have probably led to the 
omission or what might have been a valuable programme of 
work. 

LAst summer, when the amnnments for the Conference were 
announced, hopes rfui high, and it was very naturally and con 
fidently antlapisted that the report, when Isaued, would contain 
itroiw recommendations to the Governments concerned involv 
ing the use of sufficient boats and men to carry out a dehnite 
scheme of biological investigation dunng a definite period For 
rarely what we need most at the pesent time in the interests of 
more euct fiidienes knowledge is the nearest ponible approxi¬ 
mation to a censtia of our icas--*be|^nning with the territonal 
waters. Most fisheries disputes and differences of opinion are 
due to the alwence of such exact knowledge 
If anything approaching a census or a record of trustworthy 
fidieries statistics had been taken fiffy years ago, it would now 
be invaluable to fisheries inspectors, supenntendenti and local 
uthoritlct, as well as to biologists. Our successors will justly 
reproMh us If with our increased knowledge and opportunity 
we let the twentieth century commence without inaugurating a 
•eheme of practical work which will give us the desired 
sutistics. 

The Stockholm report unfortunately my% nothing to the point 
In reptrd to all this. In place of asking for boats and men, it 
urges—in the only recommendation of the Conference (" K^so- 
hmons textuelles,” p. 12, C)^the establishment of a "central 
bureau," in which the work will apparentl} in large part be that 
of a physico-chemical laboratory 
I nop 1 shall not be misunderstood in this. 1 do not under¬ 
value the importance of hydrographic work in us connection 
with the fishenes (and I am only considerin|t it In that connec 
tion at present) as carried on of late yean, chiefly by the Scandi 
navians) but it is cunous how in this report the obvious, 
primary, bK>logical investigations are paased lightly over and the 
secondary tdiytico-chemical work in the cent ralbureau is strongly 
recommeoaea. Part of the report is called a programme of 
wo^, but It contains no definite programme of biological work 
1 tttp]x»e It may be Said, all that wifl be arranged In tune at the 
central bureau, W in the meantime an opportunity is lost If 
Bothiog but an International Committee and a central bureau is 
aikedJw, probably that (at most) is all that will be obtained, 
and it is not alt tkmt is nottssary In my opinion, what we want 
at the pr es ent time b not conferences, or committees, or a central 
bureau, ao much as boats and men, and work at soa. 

W A. Hrrdman 

Crozteth Lodge, Liverpool, November 16 

P.S .—1 see Mr Allen’s letter in to-day’s Nature On the 
whole he seciDS to regard the report with more fiavour than I do , 
but on most points we are in agreement It b certainly cunous 
to omit the &glbh Channel and the Insh Sea from an investlga 
lion in the inteicsU the Bntbh fisberiea 
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The lleteora of Blela’a Comet 

With your pennissioD 1 should like to call attention to the 
possibUiiy of a retum of the Andromeda meteors on or about 
November 23 A conuderation of the period of the shower* 
as deduced from all its known returns, had some time back led 
me to the conclusion that this yar was more likely to be 
favoured with it than last The tact that it was not seen last 
)ear is, as for as it goes, In support of my contention But, 
of course, the stream may take leu than a year to pan the 
point of the intersection of the orbits, in whkn case tne earth 
ma> very possibly not pau through it at this return of the 
meteiirs. E C Wiilib 

South Kadwello, Norwich Lodge, ipawich 


Mr Wiliis’s inference that some Bielan meteors may be 
visible thU year seems quite m accordsncc with the histoncal 
facts of the ftiream The parent comet was oburved between 
1772 and 1852, and its mean period from twelve revolutiona 
was 6 71 yan If thb also represents its mean orbital time 
amcc i8s 2, perihelion would occur in Scptcrober 1899. Bur 
the last four observed returns from 1836 to 1852 averaged 6 62 
years, which would indicate perihelion at the end of January 
1899 On the whole it seemi highly proliable that when the 
earth crossed the comet's orbit in November 1S98 It was too- 
far in advance of the cometary nucleus for any meteoric shower 
to result It also appears likely that at the meeting, now 
imminent, of the earth and cometary orbit, the former will en¬ 
counter a section of the stream too far in the wake of the 
comet for it to be very thickly strewn with its material How¬ 
ever. this remains to he seen The impantinn of a fine shower 
of these meteors on November 23, 1^2, sufficiently proves that 
the penod of thirteen years intervening between the rich dis¬ 
plays of 1873 and 1883 did not exactly remesent two returns- 
of the ume part of the meteoric group In 1873 the arth 
passed through n section of the stream following the comet, 
while in 1885 It encountered a part preceding the comet In¬ 
tervals of twenty years (equivalent tn about three pcnodicak 
revolutions of the comet) seem favourable to recurrences of the 
meteoric shower as it was observed in 1798 and t 8^ (including 
two periods of twenty years) and In 1873 and 1893 I think 
the next brilliant return of the meteors will certainly occur in 
19051 and that a minor display ts very likely to be visible m 
1899 If so, the meteors will appear in the early evening of 
November 34 next, the longitude of the node being 243* 2 
According to the invutigations of Schulhof and Abelmann, 
the planet Jupiter will greatly disturb this metcoritic stream in- 
about March 1901 and cauM a minus displacement of the node 
to the extent of 6® 2 This means that in 1905 the shower willi 
make its apparition on about November 18 
November 15 W F Den vino 


RECENT DEVELOPMENTS OF WIRELESS 
TEIEGRAPHY 

T he efficiency of the system of wireless telegraphy 
developed by Mr Marconi has recently been put to 
some sinking tests, with results which are in every re¬ 
spect satisfactory Dunng the yacht races for the 
Amenca Cup, descriptive reports of progress were sent 
by wireless telegraphy from the Granae DuckessOy on> 
which Mr Marconi had his apparatus installed , and as 
many as four thousand words were transmitted by this 
meatis over distances up to thirty miles in the course of a 
stifle afternoon 

The method of sending the reports of the yacht races 
18 described by the Scttnhfic Amtstcan to have been as^ 
follows —“ The foremast of the Grande Duchesse carried 
an auxiliary mast of sufficient length to give the desired 
vertical height of 120 feet to a wire, which reached from 
a short vara on the mast to the table of the operating 
room below, on which the sending and receiving smparatus 
was placed A similar wire was suspended Irani the 
foremast of the Dennett Mackay cable steamer, which was 
anchored near the Sandy Hook lightship, the starting 
and finishing point of the races, and Also mm a inast at 
the Navesinx Highlands The cable ship and the High* 
lands had temporary cable connections .with New Ymk. 
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The Grande Duckesse arcompuiied the yacbtt over the 
<oune, and the momentary details of the race, as 
•observed from her decks, were flashed to the cable ship, 
from which they were sent over the cable to New York, 
and thence telegraphed throughout the world ” 

Before leaving the United States Mr Marconi gave 
some demonstrations of his system to naval officers and 
technical experts appointed to report upon its value in 
naval warfare. With the instruments he had available, 
perfect communication was kept up between the cruiser 
New York and the battleship Massachusetts when the 
vessels were thirty-flve miles apart, and messages were 
exchanged over a distance of ten miles with a torpedo 
fboat travelling at fell speed 

An even more striking demonstration of the utility of 
wireless telegraphy was given as we went to press last 
week It appears from a letter communicated by Maior 
Flood Page to the Times^ that when Mr Marconi left 
New York he cabled to the office of his company in 
London that he would speak to the Needles from the 
steamship St Paul on tneir arrival in English waters 
The vessel was expected to pass the Needles about lo or 
II o'clock on Wednesday morning, and Major Flood 
Page arrived there on the previous evening, when all 
arrangements for communication were made On 
Wednesday morning, he writes 

** We sent out our signals over and over again, when, in the 
most natural and ordinary way, our bell rang It was a.45 pm 
* Is that you, St Pant*' ‘Yes.* ‘Where are you?* 

' Sixty BIX nautical miles away' Need I confess that delight, 
joy, satisfaction swept away all nervous tension, and In a few 
ininuteM we were iroiucribing, os if it were our di^y occupation, 
four cablegrams for New Y^k, and many telegrams for many 
ptru of England and France, which hod been sent fifty, fort) 
five, forty miles ‘ wireless,’ to be despatched from the Totlond 
Bay PoBi Office 

Upon the vessel itself a Tnmsutlantic Times was 
printed by the ship’s compositor, and the subjoined ex¬ 
tract from this novel news|»per is of interest in connec¬ 
tion with that given above 

“ Through the courtesy of Mr O Marconi, the posseimrs on 
board the St Pautue accorded a rare pnvilege—that of recelv 
uig news several hours before landing Mr Marconi and his 
■ouistonu have arranged for working the apparatus used in re 
porting the yacht race m New \ ork, ana ore now receiving 
■despatches from their station at the Needles. War news from 
South Afnca and home messages from London and Paris are 
beiim received The most important despatches are published 
■on the opposite page As all know, this is the first time that 
such a venture os this has been underuken A newspaper 
published at sea with wireless telegraph messures received and 
printed on a ship ^ng 20 knots an hour ‘ Inis it the 53nd 
'Voya« eastward of the Si Paul There are 375 passengers on 
board, counting the distinguished and exiingmshed The days 
runs have been os follows —November 9, 435 , November 10, 
436; November 11,435, November la, 434, November 13, 
431 , November 14, 41a 1 November is, 412, 97 miles to 
Needles at I3 o’clock, November 15 Biilleiins —i 50 p m 
— First signal received, 66 miles from Needles. 3 4a— 
‘Was that you, 5/ Paul'f 50 miles from Needles 3 5a— 
Hurrah ‘ Welcome home 1 Where are you? 3.30 
miles. Ladysmith, Kimberley, and Mafeking holding out well 
No big battle 15,000 men recently landed 3 40 —At Lady¬ 
smith no more killed Bombardment at Kimberley effected the 
destruction of one tin pot. It is felt that period of anxiety and 
strain u over, and that our tarn bos come. 4.0 —Sorry to lay 
the U.S A cruiser Ckarkstou b lost All hands saved.” 

In addition to the meisogcs above-tnenuoned, the 
Times states that passengers availed themselves of the 
instruments to send grbetings to fnends in England and 
America, and when the St Paul was forty miles from 
shore 10 one cose anangementa were completed by a 
passenger for a supper party in town upon the night of 
the arnval of the Amencan Line expms at Waterloo 
Station 
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This interesting development of wireless tel^raphy 
solves the problem of the communication of a ship wan 
the shore, so fer as ocean liners are cone emed , for there 
should be no difficulty in installing the necessary ap¬ 
paratus, or in training officers to work it Now that 
such results have been obtained, advantage should be 
taken of the system as a means of communication when¬ 
ever opportunity affords. 


SOME RECENT WORK OF THE MARINE 
BIOLOGICAL ASSOCIATION 


O N £ of the most important tasks which can be under¬ 
taken by the staff of a sca-side laboratory is the 
exact description of the relations between the nuna of 
the neighbourhood and the external conditions. Excel¬ 
lent anatomical work can be performed, as it is habitually 
performed in all the vanous marine stations which now 
exist, by naturalists who are unable to live continuoudy 
at the sea side In many cases a short visit to a suitable 
locality will enable an anatomist, aided by the knowledge 
and experience of skilled residents, to collect in a short 
time material for the most complete study of a species 
from the anatomical point of view But many compli¬ 
cated problems connected with the breeding of manne 
animals, and others, equally complex, which arise from 
even the most superficial study of their distnbution, 
can only be solved by continued observation extending 
in many cases over years , and such observations can 
only be conducted by resident naturalists, with the 
resources of a properly equipped laboratory at their 
command 

It IS well known that officers of the Manne Biological 
Association have for years been engaged in the study of 
questions connected with the breeding of fishes and other 
marine animals The last number of the Assoaation’s 
Journal contains a report of some 180 pages, illustrated 
by sixteen charts, which shows that Mr Allen, the 
Director of the Plymouth Laboratory, is fully alive to 
the need for continuous and careful study of the way in 
which the fauna of the neighbourhood is distnbuted 
The report deals with the strip of sea-bottom which 
runs from a point just west of the Eddystone Lighthouse 
to the Start, at a depth of from about 28 to about 35 
fathoms 

A careful description of the nature of the sea-bottom 
throughout this area is gr/en, and a useful suggestion is 
made as to the possibility of a uniform nomendature, by 
which descriptions of the character of a sea-bottom 
may be made more clearly intelligible than they are at 
present 

The bottom deposit is washed through a senes of sieves, 
with apertures varying from 15 millimetres 1005 mm , 
and a distinct name is given to the material which rests, 
upon each of these sieves, if the deposit is washed through 
them in order Six kinds of matenal are thus recognis^ 
from “ stones,” which will not pass through a sieve with 
perforations of 15 mm diameter, to "medium sand” 
which remains on a sieve with a mesh of o 5 mm The 
matenal which passes through apertures of o 5 mm 
diameter is separated into two portions by being shaken 
up in sea water Anything which settles in one minute 
IS spoken of as "fine sand,” anything which remains m 
suspension after one minute is spoken of as ” silt ” 

When a deposit has been separated in this way into 
constituents of different degrees of fineness, the various 
constituents are dned and weighed, and the weight of 
each, expressed as a percentage of the total weight of the 
sample of deposit, is given for each locality 
This methcra of describing the texture of a sample of 
the sea-bottom is simple, and not very Jabonous The 
* general adoption of such a method would certainly make 
It easier than it is at present to compare descriptions by 
vanous wnters 
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A short fteolo^ical account of the various sands and 
gravels obtained is given by Mr R H Worth, together 
with a determination of the CaCOi (which in these 
deposits IS nearly all of organic origin) in deposits of 
varying degrees of fineness. Several partial analyses of 
silts are also given 

Mr Alien clearly appreciates the great importance of 
the character of the silt, which forms so large a part of 
the food of many creatures living on the sea bottom, and 
It IS to be hoped that in course of time he may be able 
to attempt a systematic survey of the silts in the neigh 
bourbood of Plymouth, so as to tell us not only more 
about their chemical composition, hut more about their 
physical character, and about the organisms they contain 
He has already made an important advance in our 
knowledge by showing that ** roccohths" occur in 
shallow water deposits very much more frequently than 
has hitherto been belieted, but many other organisms, 
such for example as the the various hactena which exist 
m these deposits, are likely to be of considerable im¬ 
portance as part of the biological environment, and of 
these we know practically nothing 

Having given a detailed description of the nature of 
the sea-lwUoni at eighteen selected places in the small 
area dealt with, Mr Allen gives a complete list of the 
species obtained at each locality as the result of a number 
of dredgings, together with an estimate of the relative 
abundance of the various species Ihis complicated 
information has been admiranly digested, and it is so 
tabulated that the reader can see with very little trouble 
the relation between the abundance of any species and 
the character of the bottom deposits or of the fauna of 
adi^nt localities 

The work is deliberately limited to a small area, where 
the conditions of life are tolerably uniform throughout, 
and statements are made which lead one to hope that 
this 18 only a first instalment of a more extended survey 

Every one who cares about the problems of marine 
zoology will hope that Mr Allen may be able before very 
long to publish his promised account of the region 
between the thirty-fathom line and the shore, so that the 
relation between the littoral fauna and the fauna he has 
now described may be determined As it stands, how 
ever, his work is a solid and valuable contribution to a 
kind of knowledge which must be largely increased 
before we can hope to understand the bionomics of 
the sea. 


THE OLD RED SANDSTONE OF SHETLAND 

HOUGH abounding in ill preserved plant remains, 
^ the Old Red Sandstone rocks of Shetland have 
hitherto yielded none of those characteristic fossil fishes 
which would enable us to compare them with rocks of 
similar age elsewhere in Scotland On the general 
evidence of lithological features and the supposed 
identity of their respci live floras, they have been regarded 
usually as a northward extension of the Orcadian ” beds 
of Caithness and the Orkneys Two years ago Mr John 
S Flctt, MB, n he, of Edinburgh University, was able 
to report that he bad found certain obscure fisn remains 
in Shetland, and, this summer, assisted by a grant from 
the Ro^l Safety of London to defray the expenses of 
quarrying, he has succeeded m obtaining a number of 
undoubted fish remains from the flag-stones of Bnssay, 
near Lerwick. In this collection, which consists mostly 
of broken and detathed plates, Ur R H Traquair, 
I* K S, has recognised fragments of an A^UroUpts 
(probably a new species) and of Hplonma^ a fish new 
to Britain, but occurring in the Chemung (Upper 
Devonian) of North America. A full descuption of 
these will, no doubt, shortly be forthcoming In the 
meantime, it seems certain that the fauna of these beds 
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IS distinct from any fauna of Old Red age at present 
known m Britain, and, until more fully investigated, its 
horizon remains open to question , but Mr Flctt inchnea 
to believe that its real position will turn out to be inter 
mediate between the John o’ Groat’s beds (the highest 
of the Orcndian senes of the Orkneys) and the true 
Upper Old Red of Moray and Elgin The genus 
Asteroiepts^ so chnractenstic of the Upper Old Red, was 
shown by him two years ago to occur also in the Tliurso 
beds of the Orkneys, and the general forms of the 
Shetland flora would indicate a connection with the 
Orcadian Nevertheless, the whole aspect of the fauna 
is Upper Old Red , not one of the commoner Orcadian 
fishes has been obtained in Shetland An interesting 
problem is opened up by these discoveries, to which it is 
to be hoped further investigations will furnish a definite 
solution 


SIR J Will JAM DAWSON, CMC, LLD, 
FRS, 

EWS has been received of the death of Sir William 
Dawson, Emeritus Principal and Chancellor of 
McGill University, Montreal, ana the most distinguished 
of Canadian geologists He was the son of Janies 
Dawson, of Picton, a town on the northern shores of 
Nova Scotia, where he was born in October 1820L 

Coming to this country in early youth he studied at 
the University of Edinburgh, and gained a knowledge 
of geology and allied sciences from Robert Jameson, 
then Regius Professor of Natural History Returning to 
his native land, Dawson became Superintendent of 
Education in Nova Scotia from 1850 to 1853 , and later 
on Professor of Geology and Principal of McGill Col¬ 
lege and University 1855 to 189^ 

On his return to Nova Scotia he directed his attention 
with the greatest enthusiasm to the study of geology, 
for as early os 1845 we find him communicating to the 
Geological Society of London papers on the Coal-forma¬ 
tion of the country To this formation for many years 
he gave especial study in company with Sir Charles 
1 yell he made in i8p a detailed examination of the fine 
succession of “ fossil forests ” of the Coal penod m the 
clifls of South Joggins Together they obtained also 
the first remains m the Coal measures of an '*air- 
brcalhing reptile,” named Dendrerptton, which was found 
in the interior of one of the erect Sigillariae, a single 
species of land-shell, Pupa vetuUa, was fbuod in the 
same situation 

Zealously pursuing his observations, Dawson was 
enabled to issue in 1855 hm well known work entitled 
“ Acadian Geology an account of the Geological Struc¬ 
ture and Mineral Resources of Nova Scotia.” A third 
edition of this work was published in 1878 

In 1854 he became a Fellow of the Geological Society 
of London, and it is noteworthy that all his leading dis¬ 
coveries, liefore and aflerwards, were brought before this 
Society His contributions to geological science were 
many, and though dealing largely with fossil plants, with 
footprints and impressions of various animals, he also 
wrote concerning the higher forms of life, and devoted 
much attention to the phenomena of the Glacial period 
In 1862 Dawson was elected a Fellow of the Royal 
Society Two years later his name was rendered familiar 
to every student of geology by the announcement of the 
discovery of an organism in the oldest known rocks, the 
Laurcntian of Canada. As early as 1&59 Sir William 
Logan had expressed his opinion that traces of organic 
structure were to be found in Laurentian limestone, but 
It was not until 1864 that Ur Dawson determined by 
the aid of the microscope that the structure was that 
of a Foraminifer He then rave to the “fossil” the 
name Eozoon Canadensf, and nis opinion was strongly 
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supported by Dr W B Carpenter and P^of. T Rupert 
Jones It IS needless here to refer more particularly to 
the controvert that took place regarding this supposed 
organism , suffice it to say that for many years the fossil 
was firared as an organism in most text books, and was 
considered to be the oldest evidence of life on the earth 
If we turn to Prof Lapworth’s “ Intermediate Text-book 
of Geolo^, 18991" P 183, we still find a figure of 
“ Eozoon'", but the author remarks “ the organic nature 
of Eomooh is discredited by most geologists, and the pre 
ponderance of scientific opinion has long txen in favour 
of regarding it as a peculiar mineral structure, imitative 
of the organic ” Dawson himself, however, in the 
Gfoiojitcal MagaEine for 1895, still boldly upheld the 
animal nature of Eozoon 

In ] 881 the Council of the Geological Society awarded 
to Dr Dawson the Lyell Medal, the President (Mr 
Etheridge) remarking on the value of his researches on 
the fossil flora of the Carboniferous and older rocks of 
Canada. In 1884 Dr Dawson published a senes of 
articles, and afterwards a small volume, on the geology 
of Egypt and Syna, but for the most part his origin^ 
contnbutions relate to Canadian geology 

In addition to his Acadian Geology, he was author of 
several other more or less popular volumes, including 
“Archaia, or Studies of the Cosmogony and Natural 
History of the Hebrew Senptures” (i860), “The Story 
of the Earth and Man ” (187^ and many later editions), 
“The Dawn of Life” (1875), “Fossil Men and their 
modem Representatives” (1880), “ Geological History of 
Plants” (1888), “Relics of Primeval Life” (1897) 

Dr Dawson was appointed C M G in i88f, and he 
was knighted in 1884 on the first occasion when the 
British Association paid a visit to Canada. He was 
elected President of the Association for the Birmingham 
meeting in 1886 

He died November 19, in his eightieth year His son, 
Dr G M Dawson, C M (j , I* R S , is the distinguished 
and energetic Director of the Geological Survey of 
Canada H B W 


THE LEONIDS 

HE following communications have reached us with 
reference to the Leonid meteors observed last 
week — 

Mr Denning’s Report 

It may be safely said that no meteoric display was 
ever 10 generally looked for and awaited with so much 
interest as the one which has just occurred That 
the character of it should have proved disappointing is 
to be regretted, and especially so after tne previous 
failures in 1897 and 1898 The astronomical world had 
been eagerly anticipating the event for many months, 
and the cunosity of the general public had been excited 
by articles in the newspapers pointing out, perhaps too 
confidently, that the meteors would appear in such 
amazing numbers that the event would form one of the 
most sinking specucles of a lifetime Every one there¬ 
fore sat up to sec the shooting stars, but all more or less 
failed to realise the expectations they had formed Some 
people saw nothing, for clouds or fog hid the moon, 
stars and meteors on the nights of November 14 and 

15 Others had a clearer sky and a danling moon, but 
the grand display of meteors was entirely wanting The 
constellation of Leo cculd be distinctly seen as it rose 
higher in the east, but meteonc surs only shot at inter 
vds from the familiar “ sickle ” We had expected that 
the whole firmament would be furrowed with these 
“Leonidr** as it was in 1799, 1833 and 1866, but^ 
instead of a heavy bombardment, there was only weak,' 
desultory firing, and when, in the grey dawn of November 

16 observers discontinued their vigiis, it was with a feel- 
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ing of regret, moderated, however, by the knowledge 
tto better success might attend similar efforts m 1900 
and 1901 

A large number of reports have been received from 
observers in different parts of the country Observations 
were commenced on November 6 by Prof A S Herschcl, 
at Slough, and in three hours he counted twenty-eight 
meteors ^er i4h on that night, but there was no sign 
of the Leonids On Noveml^r 8 he watched for two 
hours after I3h 45m, and saw seventeen meteors, but 
still no indication of radiation from Leo On the same 
night Mr Desley, at Claphani, watched between loh 5 
and I3h lom , and counted twenW two meteors, including 
seven Taurids and possibly two Leonids 

On November to further observations were secured by 
Prof Herschel and Mr Hesley, as well as by Mr 
T H Astbury, at Wallingford, and by the writer at 
Bristol An aggregate of seventy-two meteors was seen, 
including perhaps two Leonids, but it is often \ery 
difficult to identify true Leonids from the same swift, 
streak leaving meteors directed from other radiants in 
the neighbouring region of sky 

On November 11, in two hours between I4h 30m and 
i6h 30m, the writer at Bristol noted ten meteors, 
including two certain Leonids One of these at i4h 
53m was a well-observed foreshortened path from 
158*^+15'' to 160^-H12°, and would, in combination with 
the other Leonid, indicate the radiant at 152"+23^ If 
this position 18 correct the radiant would appear to be a 
stationary one like that of the October Ononids 

On November 12 the sky was much clouded, but on 
November 13, between lyh 8m and lyh 50m, Mr J 
E Clark, at South Croydon, saw nine meteors (seven 
Leonids) At Dnstol the S W sky was partly clear from 
i7h 15m to i8h , and five meteors (one Lronid) uere 
counted At Marlborough between lyh 20m and i8h 
30m twenty-one meteors (eighteen Lronids) were seen 
by Mr H Savory At Cambridge between lyh and 
i8h 35m twenty-three meteors were counted by Mr 
Hinks 

On November 14, Mr T H Astbury, at Wallingford, 
registered twenty five Leonids, and saw about a dozen 
more between i6h 3m and lyh 53m Sir W J 
Herschel, at Littlemore, Oxford, saw ninety eight meteors 
(sixty six Leonids) during the night At Yeovil the sky 
was generally cloudy, but between lyh and i8h 30m six 
meteors were seen crossing breaks in the clouds Both 
at Littlemore and Yeovil a very fine non-Leonid was seen 
at I7h 40m At Worthing, Sussex, between ish and 
i8h more than 200 Leonids were counted by Mr ^ R 
Schulz At Cambridge four observers watching from 
i 3 h 5m to i6h 35m observed forty-five meteors At 
Bnghton between J4h 30m and i8h twenty eight 
meteors (twenty-four Leonids) were noted by Dr R J 
Ryle 

On November 15,16 and 17, further observations were 
made, but meteors fell in very moderate numbers They 
appear, in fact, to have been no more numerous than on 
mid November nights in ordinary years when the comet 
IS not far from aphelion 

Reports from foreign stations mav possibly modif) our 
present views and show that a fairly bnght shower was 
observed elsewhere and during the daytime in England 
But from a few descnptions already to band from 
America and vanous parts of Europe it appears that the 
meagreness of the display formed a common experience 
even among observers situated in widely different 
loMitudes 

There is every reason to suppose that though the 
shower has managed to elude us this year it must con 
front us next year, and possibly in 1901 It will be 
remembered that there were rich displays in 1866, 1867 
and 1868 The one in 1866 occurred ten months after 
the parent comet of Tempel had passed through its 
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penhetion (January ii), while the shower of 1868 
appeared nearly three years after the return of the comet 
Ine latter object probably reached perihelion last spring 
(though It was not observed anywhere), and we are 
clearly entitled to expect from the great extension of the 
meteor stream visibly encounteredf from 1866 to 1868 
that exhibitions of the finest kind will be presented in 
the two ensuing years Whether or not the phenomenon 
will be favourAly perceptible in England is uncertain, 
but It ought to be seen in one of the two years. I 

In 18^3 there was a magni6cent display In 1866 
the earth passed through a section of the orbit three 
months in ^vance of the part we encountered in 18^3. 
*niere was a very rich shower in 1866, but it was nothing 
tike the preceding one. In 1899 the earth intersected 
a region of the stream six months in advance of that of 
1833, and where the meteors are thinly distributed 
Eveiythmg supports the view that observers will not 
waten in vain for these meteors in 1900 and 1901 

When we consider the circumstances ameting the 
visibility of the l^reonids, we must readily concede that it 
will often evade notice at a given place In England, 
November nights are rarely clear and clouds may hide 
ehe meteors, or the earth may traverse the swarm at 
flome time dunng the 15 hours in a day when it possibly 
•could be seen, for from 7 a m to after lo p m either day¬ 
light or an invisible radiant places it beyond reach But 
many of us will hope to find compensation for the dis 
appointments of recent years in observing a bnlliant 
return of the meteors in one of the two ensuing years, 
and certainly before the denser region of the stream gets 
ioo far on its outward journey to aphelion 

W F DhNNim. 

Cause of the Non apfraranck of the Shower 

None of the l^eonid meteors are visible until and unless 
•some out of their vast number chance to plunge into our atmo 
aphere and are extinguished after a second or two of intense 
brilliance We cannot accordingly follow their motions by 
•observations in the open sky, and can only tel] where they are 
when we can compute where they must be This has become 
possible with reference to station A in the stream, that portion 
through which the earth passed In 1866, and of which Adams 
^ermined the osculaung ellipse as it existed in that year 
Any change either in form or position which it has since under 
jrane has been due to perturbations. The meteors occupying 
tnat portion of the stream have nearly completed another 
revolution since i866, November 13 The perturbations they have 
auffered in the latter part of their course have been computed 
in Germany by Dr Ber bench, and the perturbations 
over ihc whole of the revolution have been computed in this 
country by Dr Downing and the present wnter, with the aid of 
the skilled computers of the Nautical Almanac, and at the ex 
pense of the Royal Society These more full computations 
enable us to follow all the motions of this portion of the stream 
It will reach its descending node, where it comes nearest to the 
earth's orbit, on the ayth of next January, and is accordingly at 
present advancing towards the earth, along an oscuUting 
ellipse of which the present form and posiuon can be determined 
Thu has been done, and it has been thus ascertained that the 
earth passed the descentling node of this orUt last Thursday 
morning at about 6 a.ra In 1866 this orUl inlersected the 
earth's orbit, but unusually intense perturbations have since 
acted on it, and have so shlheil its nosiuon that the point when 
It pierced the plane of*the earth's orbit last Thursday, and which 
we may call point P, lay at a diinnce from the earth towards 
the sun which was ox>i4i of the mean distance of the sun, that 
Is, It lay about five times farther from the oarth than the moon 
IS. A subddkuy investigaUoD, which will shortly be published, 
makes it aln^ certalff that the point P indicated above is 
situated within the stream which was passing the earth last Thurs 
day Thu is the only point in the stream which was passing us 
last Thursday of which we actually know the position ; and it 
was at the great distance from us which u above stated 

Now comes in another considenitlon. A separate dynamical 
investigation into the condiuons under which the Leonids were 
dnwninto the solar system by Uranus, has shown that when 
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that planet adlanccd along hu orbit and left them bdiind, they 
found themselvas moving nearly with the same speed and nearly 
in the mme direction, but not quite They were in fact scattefed 
over a very small cone of dispersion. Thu occasioned small 
differences to exist between the vast elbptie orbits round the 
tun, upon which they then entered Some of the meteors found 
themselves In planes slightly more inclined to the eclIjMic than 
others, some started along ellipses of slightly greater cllipticity, 
and so on, but all when they had travellM along the inward 
part of their new elliptic journeys would cron the plane 
of Uranus's orbit (which is nearly the plane of the 
earth's orbit) at pouts which lay along the line of 
nodes, measured in the plane of Uimniu'i orbit, a line 
which nearly coinaded witn the radius of the earth's orUt, 
which lay along the line of nodes in the plane of the ecllpdc 
Hence the stream became a ribbon shaped stream at its 
descending node, where the earth encounters it, the width of 
the ribbon lying very nearly along one of the radii of the earth's 
orbit. The position of this ribl^n has been somewhat altered 

the perturntions to which it has been exposed dunng the 
Kienteen centuncs and threequarters which have since elapsed 
Its width accordingly no longer hes quite perpendicular to the 
earth's orbit We know that the stream nu thu nbbon shape, 
but we do not know its width further thin that it is considerable, 
nor do we know where in the width of the ribbon the point P 
lies whose position we have been able to determine That we 
have not hu one of the great Leonid showers this year con¬ 
clusively proves that the part of the width of the nbbon which 
lies outsiac the point P has not been able to reach the whole 
way out to the earth's orbit^a dutance of about l, 3 CX>,ooo 
miles. G Johnstone Stonbv 

Grefnwich Observations. 

The Astronomer Royal reported to the Tutus on the i6ch 
inst, that the preparations made at Greenwich for observing 
the Leonid meteors were rendered abortive by cloud and fog on 
the nifthtft of November 14*15 and 15*16 Daring a short 
break in the clouds on the morning of the i6th only 16 I.<eoiifds 
were noted ^by four observers) in 4a min from 5h 34mm. to 
6h i6min a.m November 16 Np photographs could be 
obtained. 

Rbpobt from the Solar Physics Observatory 

To take advantage of the meteor shower that was expected at 
the earlier part of lut week, the whole staff of the Solar Physics 
Observatory took part in a carefully prepared programme. The 
observers were divided up as follows The ux-uch I>sllmeyer 
camera for photographing the radiant point, and a nderostat 
with three small cameras mounted on its polar axis for obtumng 
spectra were worked by Dr Lockyer and Mr Howard Payn, who 
was a volunteer Mr Fowler took charge of an integrating 
spectroscope and a small visual ^peciioacope mounted eqoa- 
torially to examine bright trails The lar« 6-inch prumatic 
camera was used by Mr Baxandall and Mr ShackWon on 
alternate nights, while a 9-inch prismatic reflector and another 
battery of small cameras was worked by Mr Butler and Mr 
James. 

On all the four nighu (ppm to 6 a. m ) during which a watch 
was kept, the weather was very unfavourable, and it was only for 
short penods of time on Wednesday and Thursday that a glimpse 
of the sky wu at all possible In fact, fog and cloud seemM to al¬ 
ternate or combme at the expense of a clear sky To take odvan 
tage of a clear sky at some distance from the observatory, such as 
at Hampstead, several volunteers took np their positions there 
with advantage. At the observatory itseli no photograph of any 
meteor trail or spectrum was obtained, and it wu pnctlcalfy 
only for a short pniod on Thursday morning that plates were 
actully exposed with any prospect of succras. Eye observations 
indicated, ifowever, that If the shower had arrived on Wednes¬ 
day or Thursday, at leut some trace of its presence would have 
bem teen daring the penod of observation, in spite of the fog, 
if the display hid attained anything like Its grandeur of t866 

Tuesday night wu apparently very clear at llampstud, and 
one of our keen amateurs reported that between lop.m and 
4 a.m the next morning, there wu an absolute qearth of 
meteors. Another observer on Banstead Downs also saw qo 
of the shower, for between a.18 a.m. and 3 aiin. on the 
Wednesday mornittf, he counted only ten meteors, and thus 
might not all have been Leonids. Brighton hnd a clear sky on 
the morning of Wednesday, and an observer there who watched 
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between mklniKht and 4 a m law no evidence of a display but 
sixteen Leonioa and a few sporadic meteors. Several other 
pbaerven who observed from Ham^ead Heath on the Tbatt- 
dny morning early also reported no shower, but simply a meteor 
or two. 

It mast be concluded therefore that the expected shower did 
not arrive, or rather that the earth has not passed through 
any very dense portion of the swarm It may be recollected 
th** in the two preceding Novembers the Le^ids were con 
■picnous by their absence, and this may pracucally be said of 
tne recent display 

In addition to the above reports, the communications printed 
bel^ have been received — 

Mr £. C Willis, of Ipswich, reports as follows 



la 5- 13 45 1 I o ThicU mist \ 

13 0-1320 o o Vm thick mist | Moonlight 

14 0-1435 Tnick mist \] 

16 45-17 o 10 I 4 ‘ Fine y 

17 0-17 15 4 It Fine, with aodp cloud I 

17 15-17 30 8 3 Fine y No moon 

17 30-17 45 13 8 Fine I 

17 50 15 5 22 Fine, sky much bghter ' 


Hcvemher 15—Observed occasionallv from iih to i8h 
The clouds at times covered the entire sVy, while at times they 
were much broken up. No meteors were seen The condi* 
tkms were inch thal a bnlliant shower could not have passed 
nnobterved 

N^vimhir 10 —Observed from 1x40 till 12,1a The sky 
was mostly covered with cloud No meteors were seen 

The following notes by the Rev Martin Wall, Fort Augustus, 
N B t have been receivea from the Meteorologi^ Office — 

** Great meteor*' seen at 8 20 p,m , November 15. Flyiiw 
with tremendous velocity south east to north west Deseriuea 
by an ennneer, as a mass of flame of between a and 3 feet 
square | in brilliancy like the arc light, leaving a trail of flame 
in Its course, and lighting up the sky with a wfalte light It was 
seen by a second person to explode, over hill to north-west 
[N B ^Indoors, where the electric light was burning, the 
diffiued light of the meteor was distinctly noticeable ] 

Two or three Leonid meteors were seen on the night of 
November la (one or two at 3 a m , and one at 5 45) { but the 
15th and i6th were totally clouded over, hence {^otographic 
preparations were of no avail 

[N B.—Numerous ordinary meteors were also seen on the 

14th] 


NOTES 

Ths saentific lessons of the war are crowding upon us. We 
have already referred to the blander made by our mibtary 
authorities, in not sending Marconi apparatus to South Africa 
among the first equipments. We now learn indeed, after the 
ioveatment of Ladysmith is drawing to a close, that Marconi 
apparatus is being srat out. The silence of Ladysmith dunng 
the last eventfiil weeks will point the moral, which is not likely 
to be forgotten in the future, and it may well be that in the 
■Miremcius about to take pkee, in which the Ladysmith and 
the r^MvIag fone shoald be able to work in concert^ the 
abeence of a sare and rapid method of signalling, the absence 
cf the Marconi apparatus, may render this difficult if not 
impoMiblc. We have been informed on good anthonty that 
some time ago the importance of a locomotive search light in 
opermtioiis of war was strongly lepiasented to the miUtaiy 
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authorities, but they would have none of it Fortunatelyr 
however, the naval force in Natal has now provided the army 
vdth one. It is certain to do good service 

There can be little doubt that the presence of another sdentiflc 
instrument, the balloon at Ladysmith, has saved the iituation* 
A moment's consideration of what this touch of saence can do> 
for us will indicate that the above expresnon is well grounded 
Imagine two identical maps of Ladysmith and its surroundings,, 
including the region dominated by our guns, carefully marked 
with squares, so that the position of any patch can be exactly 
defined by the rectangular coordinates shown at the side Ax,. 
A20, &C., X6, Z30, Z40, &c Imagine one of these in the 
hands of an officer who knows the ground thoroughly well, m 
the car of the captive balloon lie telephones the position of 
the enemy to the officer commanding the artillery down below^ 
who is possessed of an identical map From this he can at 
once determine the azimuth and range, and in a few minutes 
the shell may be fired in the required direction The telephone 
of the balloon will inform the gunners how the shell has been 
dropped, and any directions regarding range can be given It 
will therefore be impossible for the rebels, thanks to the balloon^ 
to form in daylight m any Urge number^ for an attack on the 
camp, without rendering ihemsclvcs liable to the searching fire 
of the guna May we hope therefore that the balloon will also 
be used along the chief line of advance ? Dunng a calm day it 
IS possible that this saentific instrument may be far more valuable 
than an army of scouts, though the difficulties attendmg its- 
working are fully recognised Seeing then how important 
scientific msirumenls are in this struggle, in which millions are 
freely spent, we return to our question, how is it that there is no 
scientific committee to advise the (jovemment in such matters^ 
even if only to anticipate scientific appbcaiioni ? and how is it 
that from the Grand Council of the nation, the Priv> Council, 
men of saence are rigorously excluded ? 

A coNFERENi R of representatives of electric railway and 
electric tramway enterprises on the one hand, and repreHntativea 
of the Government interested in the Greenwich and Kew 
Observatones on the other, was held at the Board of Trade on 
Wednesday In last week The object of the conference was to 
ascertain the best means of dealing with the interference with 
the delicate instruments in the observatories by the leakage 
which there Is reason to believe will follow from the introduction 
of large systems of electric traction After Sir Courtena) Boyle 
had opened the proceedings, Prof Rucker and the Astronomer 
Royal showed that magnetic instruments are senously affected 
by the proximity of systems of electric traction , but Sir Douglaa 
Fox and Major Csrdew would not admit that any interference 
with observatory instruments had at present been proved As- 
a result, a committee was appointed to investigate the amount 
of magnetic disturbance pt^uced in the neighborhood of elec 
trie tramways and railways constructed and worked under the 
Board of Trade regulations , and to report as early as possible " 
The committee consists of Profs Rocker, Ayrton and Perry^ 
representing the laboratories, Prof Kennedy, Mr 11 F 
Panhall, Major Garden and Mr Brousson, for the electric 
traction companies, and Mr A. P Trotter for the Board 
of Trade 

The Paris correspondent of the Ck^mtsi ami Dru^ist makea 
the following announcement —The Professorship of Inorganic- 
Chemtstry at the Pons School of Pharmacy, vacant by the re¬ 
tirement of Prof Riche, has been given to M Henri Moissan 
The latter's appointment as profesro^ of toxicology at the School^ 
which he already held, was perhaps due more to a very natural 
desire to attach the brilliant professor to the teaching suff than 
to poliont being his forti He will now lecture on the subject 
that has practioilly been his life study His first lesson on 
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ThumUy aAemoon of lut wtek produped qaite a little ovmtlon, f 
M Mduan being loudly cheered by the Imr;^ number of students 1 
present He gsve a short addreu on the career of Prof Riche, 
and touched on the iub|ect of electro-chemistry I 

Thr CtHl Rkod 4 i—^t, first iron steamer designed for service ^ 
on I^lce Tanganyika—was launched at Wyvenhoe on Saturday < 
The steamer is to be employed primarily in laying the wires of 1 
the Cape to Cairo telegraph line along the shores of the lake i 
Af^er the trial trip the honi will be dismantled and taken to | 
pieces for shipment to Chmde, on the East Afnca coast, whence I 
she will be taken up the Zambesi and Shire nvers liy the I 
Sbaners 2Umbetl Traffic Company, thence by native porters I 
through Blantyre to Mpimbo, where she will be again shipped ‘ 
and carried across Lake Njnusa to Karonga, and finally taken | 
overland along the Stephenson road to the south end of Lake 
Tanganyika, at which point she wUI be reconstructed and j 
launched for the second time | 

Prof l^ERniNAND Tibmann, honorary professor of che 
iniBtry in Berlin Univemty, died on November 7 


Mr Stewart Citlin, of the University of Pennsylvanin, is 
preparing a memoir on the late Dr D G Bnnton, at the 
request of the family of the deceased anthropologist. He will 
be glad to receive letters and other literary matenals bearing 
upon the subject of his memoir 

Thk Brtitsk MeducU ftmmal that Mr J W Stepbens 
and Dr R S Christophers, members of the Royal Society expedi 
tion on malaria, have returned home, but they may possibly at 
a subsequent date proceed to the West Coast of Afric^ 

As a proof of hu cordial sympathy with the cause of bird 
protection, the Poet laureate, Mr Alfred Austin, hu written 
a special poem for the Christmas card which the Society for the 
Protection of Birds u isniing thu year It is entitled “ Peace 
and Goodwill to the Birds," and is illustrated by a coloured 
picture of that much persecuted bird the tern, designed for the 
purpose by Mr A. Thorlnirn 

A MONi MBNT erected, by public lubscnption, to the memory 
of the lamented astronomer, M Felix Tuserand, late director of 
the Pans Observatory, was unveiled at Notts-Saint Georges on 


Dr Hbnky Hicks P R.S , the distinguished geologist, died I 
on Saturday last, at the age of sixty two j 

Tub death is announced, at Southport, of Mr Alexander . 
McDougall, who was widely known about sixty years ago in 
connection with the invention of the atmospheric railway, and 
hu been associated since then with a long succession of me 
chanical and chemical appliances of public utility 

Wb regret to see the announcement of the death of Dr Camara 
Pestana, chief of the Dactenological Institute at Lisbon It 
wu hu verdict on speamens sent to him from Oporto for 
examination that conclusively established the existence of the 
plague there in August lut Dr Pestana caught the plsgue 
while studying it at Oporto, and hu death wu due to that 
disease 

j 

From the Cap€ Ttmss we learn with regret that Prof Prancu | 
Guthrie, until the end of last year professor of mathematics 1 
111 the South African College, died on October 19 i*rof Guthne ' 
wu a brother of the late professor of physics at the Royal College 
of Saence, South Kensington. He was bom in 1831, and went ' 
<Mit to Cape Colony in k86i u professor of malhcmtUcs in the \ 
(hen newly established Gruff Reinet College In 1875 he re¬ 
signed his appointment at this college, and went to Cape Town 
After a brief visit to England in 1876, he wu appointed to the 
chair of mathematics id the South African College, then vacant 
l>y the retirement of the Rev Prof Childe This appointment 
he held for twenty one years, rctmng from it in 1898 The 
Council of the college marked their appreciation of his long 
and honourable term of service by according a pennon of double 
tht amount to which he wu legally entitled Prof Guthrie 
was deeply interested m botany, and he had the advantage of 
attending the lectures of John Lindley, an English botanist of 
high reputatiop In Groaff Reinet he gave, outside the college 
coarse, m senes of public lectures , and on hu removal to Cape 
Town, took up again more axsiduouKly his botanical pursuits, 
finally, he undertook, in conjunction with hu life-long friend, 
Mr Horry Bolus, the enormous tuk of a revision of the Order 
of the Heaths, for the next volume of the Flora Capensu,' 
now in course of preparation at Kew Into this work he threw 
him'ielf with all the ardour and enthusiasm of youth, and was 
engaged upon it up to a |hdrt penod before his death 

Fellows of the Physical Society, and their guests, dined 
together at the Hotel Cecil on Fri^y evening, November 17 | 
The president of the society, Prof O J Lodge, took the choir, 
and the gueui included many distinguished men of scieuce 
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October 15, in the presence of a dutinguiahed company of men 
of science. The accompanying illustmtioD of the monument Is 
given in La Nature with an account of the inauguration cere¬ 
mony G^n^ml Basot, speaking on behalf of the Academy of 
Sciencei, referred to Tuserand'i scientific work M Poincar^ 
spoke as the represenutive of the Bureau del Longitudes, M 
Mllaud reminded the company of Tuserand's work at Toulouse, 
M Callandreau spoke on behalf of the SoefeU Astronomique } 
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M. TilMIT in the name of the Acole Normale » M Bisonrdan 
ibr oU jpnpUi, and M Loewy, the director of the Pane 
Obaeni^dry, aa the lepreientadve of the Govemnent and the 
Olwmtnry The French dehght to honour their men of I 
IntcUeet it is not often that a memorial of the kind erected 
to Tiwntfid u unveiled m honour of a nan who has devoted 
his ittrfo science in England 

F 60 JL years ago a scheme was drawn up by the late Dr E 
von ttebenr Paschwits for the organisation of the study of earth¬ 
quakes over the whole globe He obtained for it the support of 
all Ihf foading seismologists, but his early death unfortunately 
debyadits execution* Prof Gerland, on whom Von Rebeur*8 
mande has fallen in Germany, continues to support the scheme, 
andr having secured the approval of the Geographical G^ngress 
at Berlin, has issued a pam^let in which he suggests the found 
ation of an international seiimological society n*he objects of 
the Society would be to diffuse as far as possible the study of 
earthquakes in all countries, and especully in those which do 
not yet possess seismological stations, to create a methodical 
oiganlMtion of mlcroseismic observations , and to centralise the 
publication of reports, which would appear in the form of 
supplements to the Bttinigt »ur Gtapkystk It is also proposed 
that the Society should hold its general meeting conjointly with 
the International Congress of Geography 

Major S J Rbnnib describes in the British MedicalJournal 
a grave case of snake bite treated successfully with Calmette's 
antivenene seruoi. In concludii^ hii account, he remarks 

That wc have m Calmette's antivenene serum a most powerful 
remedy ngainit the bites of venomous reptiles has been folly 
prove^ both in the laboratory, and also, in a few instances, m 
actual practice In the year 1896 it fell to my lot to treat the 
first etae h which this serum was used in India, and since then 
other suecessfol cases have been reported The case under 
consideration is, however, of especial interest, in that it proves, 
first, that no matter how acute the symptoms, or how ftu 
advadeed the effects of the poison, it is never too late to use the 
antidote 1 for, as will have been noted, the boy, in this instance, 
was, ta all intents and purposes, dead at one time, and, 
secemdiy, that the *' antivenene ” will keep for an almost in 
deftnite penod, and exposed to all vicissitudes of climate, as 1 
had the serum used in tl^ case in my possession m the plains of 
India for nearly four years." 

Tub annual report by the Board of Trade on their pro 
ceediags under the Weif^ts and Measures Acts has just h^n 
issued ae a Parliamentary paper The report refers to the 
bienoial meeting of the International Committee of Weights and 
Mcacaffes, which was held in Paris in April last, to consider the 
work uadeiukcn at the bureau of the committee since the year 
i 897> tad also to arrange the future proceedings at the bureau 
for Um yuan 1899-1901 The committee was attended by 
repementatives from various countries, including Great Britain, 
and was presided over by the president, Prof W Forster, 
direotor of the observatory at B^lin The discussions at the 
oamerona mcetingi of the committee, and the results of the 
uiqidries hy the committee bto the admlolstmtlon of the bureau 
and the iclentiBc investigations undertaken there by the director 
Off dm bureau, Dr J Rend-Benolt, have been published under 
the directions of the committee in the *' Proc^ Verbaux des 
Sfoaoes de 1899," and also In the ** Tmvaux et M^moires dn 
Bnrsu International des Poids et Mesures." The report states 
that Board of Trade are in communication with some 
Gownment departments with the view of ascertaining how for 
the metric sysfeem of weights and measures might be officially 
adopted in contracts. The Standards Department have in 
oouiee of prepaimdoii, for the purpoee of explammg the 
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principles of the metric system in schoob, a set of educational 
models of metnc weights, measures, and weighing and measur 
ing instruments similar to those used in trade 

Two papers, dealing with the construction and equipment of 
the Waterloo and City Railway, were read at last week’s meeting 
of the Institution of Cml Engineers The first paper, by Mr H 
II Dalrymple Hay, was devoted to a description of the general 
features of the line, and the methods used in its construction The 
new line is one and a half miles long, and, with the exception of a 
short length at Waterloo consists of two iron tunneb with a station 
at each end, approached by stairs and inclines. The method of 
tunnelling in the London clay and in water beanng strata was the 
well known Greathead system, except in the case of a short length 
of tunnel which was dnven by a new method not requinng the 
employment of a heading or timbers outside the shield The 
average rate of working In the small tunnels was ten feet every 
twenty four hours where the tunnels were in the clay In the 
forger tunnels at the Ctty Station, which were also in the clay, six 
feet was completed regularly m the same time In water beanng 
strata, however, the speed varied grratly, depending upon the 
character of the ground and the depth of ballast and head of 
water at the foce 

Thb second paper, referred to above, by Mr Bernard M 
Jenkin, gave an account of the electncal equipment of the line, 
which IS the second underground railway that has been built to 
be worked clectncally The electric energy is generated at the 
Power Station, at the Waterloo end of the line, by high speed 
engines coupled direct to two pole dynamos. The energy is 
transmitted to the trains by feeders connected to an insulated 
rail, or conductor, plactpd between the two running rails of the 
permanent way Experiments and tests were made on completion 
of the line to ascertain the time and power taken to drive a train 
from one station to the other under diRereni conditions and with 
difterent limits of speed on the sharp curves. The time in which 
a train could traverse the whole of the dutance from one station 
to the other depends mainly upon the maximum speed which 
could be allowed on the sharpest curves. There are some very 
sharp curves at the bottom of the dip m the line where it passes 
under the river, and it was originally intended that the spe^ on 
these curves should be limited to twenty four miles an hour 
Before the line could be opened it was inspected by the Board of 
Trade, and Sir Francis Manndin decided to limit the speed round 
the sharpest curves to fifteen miles an hour Instead of twenty four 
miles an hour, for which the whole of the electncal equipment 
of the line was designed This alteratinn has had naturally a 
very great effect on the whole working of the traffic cm the line, 
the brakes having to be applied to the tram on the down gradienu, 
as the speed which would be attained by gravity alone would 
very much exceed the limit of fifteen miles an hour fay the tunc 
the curves were reached The switchback pnnciplc of working 
the line cannot, therefore, be adopted aa it might otherwise 
have been with the particular arrangements of gradients and 
the absence of Intermediate stations which is the peculiarity of 
the line described 

In the few years that have intervened since the water of 
Niagara was first turned into the wheel-pit of the Niagara Falls 
Power Plant, a large number of entirely new industries have 
sprung up around, or within easy touch of, the power station. 
That the tendency Is for the industries to gravitate to the power 
rather than the power to be transmitted to the industries 
fo shown in an account given m the Amtrtcam, from 

which it appears that out of a total of 35,000 horse power 
delivered from the sutloo, over three fourths arc consumed in 
lU^vicinity, at against lest than one fourth that Is transmitted to 
a disUncc—the principal long distance transmission being that 
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of 8000 hone power to for the um of the Cttarsct 

Power and Conduit Company It muit not, however, be con¬ 
cluded that long distance transmittion will not enter largely 
into the ultimate utilisation of the energy of Niagara The 
remarkable installation recently opened in Southern California, 
where a transmission of eighty three miles has been successfully 
accomplished, suggests that a large part of the 7i millions of 
hydraulic horse power available at Niagara Falls may yet be 
transformed and transmitted to the large ciues of the eastern 
States The fwesent indications are, however, that for some 
time to come (lansmissions are not likely to be attempted for 
durances of over loo miles. 

The success of the Naples Zoological Station in preserving 
marine animals for the purposes of both exhibition and study is 
so well known to all interested in museum work, that they will 
be prepared to welcome the translation by Mr £ O Hovey, 
which has recently appeared in the Buileitn qftksUS Museum 
(No 39), of Dr Salvatore Lo Bianco's memoir on the methods 
employed in such preservation It u to Dr Lo Blanco him 
•elf that the exquisite results obtamed are chiefly due, and 
the translator appends the following remarks on the secret of 
this success " One reason for the beautiful appearance of the 
material sent out by the station is that it is properly caught in 
the first place , another is that, for the most part, the animals 
are alive when the process of pr ese r v a tion begins. With many 
forms It is Indispenmble that they be alive at the beginning of 
operations, with some it is not so necessary, but with all it is 
highly desirable The best methods have 1>een determined 

for each speacs by itself, diflicrent species of the same genus 
often reqninng different handling When new species are 

encountered, the best method of procedure must be deter¬ 
mined by experiment ” It is interesting to note that the 
author assigns to alcohol the first place as a preservative 
medium | a^lng that although formalin Is a very useful Hqmd 
for keeping animals temporarily, it u less well muted for their 
permanent preservation 

Local scientific societies often have a tendency to develop 
into societies for the promotion of penny readings and popular 
lectures, but the committees should always bear in mind that 
though interesting accounts of the saentific work of others may 
create a desire to know more of the facts of nature, the real 
value of a local scientific Siicicty must be judged by the facilities 
afforded for onginal observations, and the use the members 
make of them The Preston Scientific Society, to judge by the 
annual report presented last week, not only encourages interest 
in science liy means of lectures, but in each of its sections 
systematic studies and Individual Investigations are organised 
A scheme for identifying and recording the flora of Preston and 
the neighbourhood was drawn up three years ago, and has been 
actively earned out dunng the post summer Much new m 
fonnation hss thus been gained, and in regard to the flowenng 
plants it appears that the flora of the dietnet was never so com 
pletcly known as it lh now Mr E Dickson, who has been 
elected president for the ensuing year, pointed out in his address 
that this is the kind of Hork that caA usefully be done by a local 
society, namely the in\estigation of local facts and phenomena. 
There is much to be done in the way of working out details of 
the natural history in every district, and the soaeties which 
stimulate activity in the required directions will assist in the 
advancement of scientific knowledge 

The BuUsUn of th^Cracow Academy for July contains an 
important note of a mathematical character fay Dr Ladtslaus 
Natanson cm the thermokmeiic propertiea of solutkmi. The 
present investigation appears to furnish a thermodynamical 
InterpreUUcm of Van't Hoff’s molecular theories of osmotic 
pressure 
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We have received the fourth report of the InflltfildpMl 
Commission of Gladera. The report is entirely^ ^^yotoit 
to records of glacier measurements made in varlovil ^Mrtf 
of the world during 1898 , it forma a aufastantial addidoB^ttrodr 
knowledge of glacier movements and their periodic vait l ttff te 

The new Bulletin de la Sociiti de G^egrapMe coqtilu fk 
number of papers of more than average interest Mr, F }• 
Clozel contributes a historical paper on the Ivory Coast j CbptAfak 
Chanofne writes on the Voulet-Chanoine Mittion , Dr Hngnet 
dcBcnbea the physical geography of Southern Algeria in a paper 
illustrated by some rough but suggestive sketches of sand-dunes* 
There is an account by Dmitri Klements of travels in Westeni 
Mongolia in 1885 and 1897, and the first part of an Importoat 
paper on the Meteorology of Palestine and Syria, by Father R. 
1* Zumoffen, S T 

We hax’e received ports 1-3 of vol xxi of the Iransmctimu 
and Prtteeedings of the Botanical Society of Kdmbargh ( 1897 - 
1899 ), which contain several uiteresling articles, especially on 
the structure and microscopical examination of woods, reO^S 
end fossil, vis —On the histological structure of fossil woodSt 
by Mr K A Robertson, on a method of injection stsinittg 
plant vascular sjsicms, on contact nq^atives for ihe cob* 
paraiive study of woods, and on the histology of some feiitt 
woods, by the same writer Mr R Stewart McDougall has a 
paper on the bacteria of the soil, with special reference to soil 
inoculation , Mr R Turnbull, one on Apedya latitat a ftuigvs 
belonging to the Saprolegniacese, Mr Percy Groom, one on 
the fusion of nuclei among plants, and Mr K A Robertson, 
one on abnormal conjugation in Spirogyra. 

Our German conteroporaiy GUbrn is always interesiMg, and 
it is a great pity that there is no Journal on similar lines in the 
English language The following articles m recent numbers are 
well worth reading The Philipponens of Ostpreussen (voL 
Ixxvi No, 12) gives an account of the houses, mode of lUe, and 
religious behefs of a strange Christian sect that was esiabUshed 
about 1700 by Philip PustoswiAt *'The Onondaga Indians of 
New V ork Stale, and the Sagas of the foundation of the eoiir 
federation of the five naLions by Hiawatha ” (Nos. IJ, 14). 
** Indian and Singhalese Children and their Games ” is a weU 
come addition to a neglected subject, there are several IHiis* 
tratlons (Nos. 14, 15) R Schumacher gives (No 15) OQ 
illustrated ethnographical account of a recent travel among the 
uncivilised Tschin huan who live in the high and hard to-reacb 
mountains of Formosa i the author does not believe that they 
are an aboriginal population (Na 14) ** Folk lore among the 

Huiulen” (Nos. 15, 16, 17) Dr H Jansen gives (No. 17) a 
valuable illustrated r/smm/ of recent ethnographical, anthro¬ 
pological, and archseologlcal work m Portugal We would call 
attention to the illustrauons of existing pile dwellings. 

Mbm»rs. WiLUAU Wesley and Son have sent ns a oata- 
logue of books and pamphlets on modem astronomy, which ia 
a model of clear orderly arrangeinent The catalogne U 
limited to astronomical literature of the ninetecDth centuiy, apd 
includes 2040 titles, arranged under thirty-three heads and nb^ 
heads. The olasiification adopted is particularly C09veniBA» 
and It enaUesan astronomer to find at once the works in thq OR 
bearing upon the branch of celestial science in which he takep 
special interest 

The additions to the Zoological Society's Gardens darmg thn 
past week inclade a Diana Monkey {Cercopitkaeus dimmm^^y 
from West Africa, {raented by Mr E, F. Maitin ( a S ported 
Ichneumon (Arypr/«r amra~p*meUdmi\ from Basreh, iwnioatad 
by Mr B F Ffinch j two Dnity Ichneumons (Ber^u ppd* 
verulentud^ a Cape Crowned Crane \,Bakarian ngWarifM) firOM 
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South AfUea, preaenUd by the Trusteci of the South AtHcan 
Mueami two Schalow'i Touneoos ( 7 Wrm» four 

Cape Turtle Doves (TWfvr from South Africa, pre 

•en^ by Mr W. Sclaterj a Vnlturine Eagle {Aquiia 
zvmcaMrO from South Africa, presented by the Rev D Kolbe • 
a Tawny Eagle {^Ap/Ulm noontides) fttm South Africa, pre¬ 
sented by Mr Claude Southey t a White tailed Gnu {Conwh 
€kseiut gnu^ i ) from South Africa, presented by Mr. C D 
Rudd, two Mandrills {CgmuphAius m^rmon^ ^ two White- 
collared Mangabeys {Circoethu cMfru ^4 9 )^ a TanUlus 
Monkey(Cerrs/friUrMr i0mialus^^\ a Lucan's Crested Eagle 
{L»pk 9 tri^kis lueami) from West Africa, a Sprlng-Bok 
{GauUa sairdarv,^) from Sooth Africa, a White tailed Ichneu 
mon {.HirpisUs aUicatuia) from the Atbara River, a Yellow 
headed Conure (Cenvwrwr /ofdk/a) from South-east Brazil, four 
Lesser Pin tailed Sand Grouse (/Vrmrfrx exmttus\ a Black¬ 
headed Partridge {Catiahu melanoitpkmla) from Arabia, de¬ 
posited | a Rot Rhe Bok {Cerouapra fnlvo-rufala^a) from 
Maryland, Schomlae Station, Cape Colony, a Gannet {Smia 
kaftatta)t British, purchased 
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Comet Giacobini (1890 e) —Several olMcrvaUoni of this 
comet having been obtained, llerr S K. Winlher continues his 
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During the week the comet passes from the northern part of 
Ophmehus Into Hercules, about 6*" east of a Ophinchi 

Refraction Effect of Comet Swift (1899 I) —Prof C 
D Pcrrlne, during May and June 1899, made several attempu 
to determine if any appreciable refraction was caused by the 
body of Swift’s comet on a ray of light passing through it, and 
contributes his conclosionB to the Astrenamiscke Nackrtchien 
(Bd 150, No 3602) The observations were made with the 
36-inch Lwk refractor, and consisted of determining accurately 
the position angle and distance of two stars, (1) when one or 
both of them were seen enveloped in the mass of the comet, 
(a) when quite free from the Oometary matter The diameter 
of the bead of the comet wu computed to be about 174,000 
miles, and the extent of matter traversed by the light from the 
stars about 16^000 miles The greatest range of variation In 
the measured disia ncc of the stars was o" a6, which the authw 
thinks in all probability accidental, as no systematic variation 
was detected, so that from these experiments the conclusion u 
that the mass of a comet causes no ap{mnable effect of lefrac 
tioD on light passing through it. 

Predominance OF Spiral Nbeulk.—I n the Asirwnamtseke 
Nae^kteniBd 150, No. 3601), Prof J E. Keeler describes the 
preUmiDary resohs of his inqdfy into the structure of nebuke 
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The dlictusion is based on photographs obtained with the 
Croedey reflector of the Lick Oboervatoiy, and the author flndi 
that In addition to confirming the spiral structure of the nebuke 
catalogued by the Earl of Kosse, so many others possess the 
ttme characteristic form chat their being put in a special 
catcrory loses its significance , in fact, any small compact nebula 
not showing evidence of spiral structure, appears exceptionaL 
He finds grm^tions leading to the iielief that the elongated 
spindle shaped nebuke of Herschel also really belong to this 
class The author concludes by stating that if numerous excep¬ 
tions prove that spirality In nebuke is not an univenal law, it may 
perhaps be regarded as the usual or normal accompaniment of 
contraction in cosmical masses, and any departure from it may 
be explained as the result of special conditions, lending to 
suspend or weaken causes which are generally in operation 
Bulletin Astronomiqub —The Bulletin Aslrenemi^ne 
for November 1899 contains an illustrated article by M Camille 
Flammarion on the ” Eclipses of the Twentieth Ceniurv visible 
at Paris.** Forty three eclipses of the sun will be visible, two 
of them being total, and thirty three presented m good positions 
for observation Tlie particuburx of each are given, with a 
diagram showing maximum phase The same author describes 
the observations of 339 Perseids made at Juvisy from 10-13 
August 1S99, with illustrmtioiii showing the plotted paths The 
mean positi m of the radiant was RA —3h 3m , DecI +56® - 
M Souleyre concludes bis article on the “ Distribution of mm 
on the earth’s surface M A Benoit contnbutes a very Interest 
ing article on '* Tmnsneptunian planets,” giving parttculars 
respecting a proposed instrumental equipment for a systematic 
search for such &)die« 


THE FITTING OF THE CYCLE TO ITS 
RIDER 1 

'T'HE present lime is opportund to notice some points id cycle 
**■ riding which have received our attention during the last 
three ycais. Every intelligent nder of a cycle must have at 
some time compared hu powers as a human motor with the 
motors tliat drive the motor cars which he now so frequently 
meets in the streets. He naturally wishes to study the question 
of most effiaent propulsion, including that of his own mechanical 
efiiaency as a motor dnving his cycle The design of the 
modem cycle was so for developed by 1S96 that a standard type 
then became the rule, most cycles having a 45 inch wheel biae, 
two wheels 6f equal diameter 28 inches, cranks 61 inches long, 
and a ratio of gw varying between 59 to 80 inches, the sole 
difference made between cycles intends for tall riders and those 
for short ones consisting in varying the height of the frame In 
1896 the writers, being urged thereto by Mr Otto Blathy, the 
well known ennneer of Budaprsth, had their attention called to 
the necessity of varying the crank length to suit the varying 
length of leg of the nder A series of experiments was carried 
out for cranks up to 9} inches long, and the results obtained 
were very remarirable It may now be taken as adnutteil that 
a very large proportion of the nders who have tned cranks of 
increased length have found great benefit from their use, but al 
though they feel strongly how tangible these advantages are, 
some difficulty has been felt in salufoctonly explaining them 

All that has been wnlten on cycle riding in the past has been 
confined to the style of riding which has twen ^raaually elahor 
ated on cycles fitted with the standard 6^ inch to 6^ inch 
cranks, but this is little or no assistance to us when we attempt 
to investigate the subject through wider limits of muscular 
movement 

When mechanical engineers measure the efficiency of any 
form of mechanical motor they confine themselves generally to 
the consideration of the fiiel that it consumes, liut do nut, as a 
rule, when considermg its efficiency, take mto consideration the 
cost of keeping it in repair, or include with it the cost offeeding 
and maintaining the dnver, but the food which u the fuel of 
the cycle nder has not only to perform the same duties as the 
fael of the mechamcal motor, but has in addition to supply the 
nerve waste and repair the muscle waste which answers to the 
repairs to the mechanical motor, and from the same supply to 
maintain the brain power of the driver The food energy of 
the cyclist has, therefore, to be distributed thrrjugh three dis¬ 
tinct channels the first In importance is that whicn Is required 

t Abtlract of Piper read before tbe Eajrineers lattituie ut Dir 

miagfasn, by R. s Crompion and C Cremptou. 
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to rcpur brain wute, and which we hereafter call “Brain pedal during the entire revolution of the crank shaft In order to 

Waste " , second, that required to supply the nerve action, drive his cycle at the required speed We measure the total 

which energises the muscles when ordered \o do so by the resistance or pull of the cycle on the road in lbs., and call it 
brain, and i^ich we hereafter call “ Nerve Waste " , and third, total resistance expressed by our symbol “ K,’* the power 
that for the upkeep of the muscles themselves, and which we j exerted by the cyclic, that u, the rale of doing work in foot 

hereafter call “Muscular Waste ” Hitherto writers have, we pounds pCT minute by the symbol *' P," and the work done in 

believe, mven too much prominence to the last named of these foot pounds per hour by the symbol “W *’ So long as the 
We think that, instead of being the most important of all and crank lengths are kept constant, or nearly so, the term geared 
taking the largest share of iooA, it is probanly the least im to 60 or 70, as the case may be.j^ve a sufficiently accurate idea 
portont of the three Dr b. Turner has shown a method of 1 of how for the p^al pressure “ F” is influenced by the ratio of 
estimatiDg, with considerable scienliflc accuracy, the proportions ' revolutions of the crank shaft to that of the driving wheel, but 
of the form supply required by the above three sources of waste immediately the crank length u varied this term gear lea^ to 
He has noticed that the |>Ti>poTtions of unc and phosphoric confusion We think a wtier term is multiple, which we 
acids present in the human urine after exertion give the measure denote by the symbol “ M “ M " is the flmire by which the 
of the brain and nerve wastes relatively to the urea present, angular speed of the feet or pedal is to be multiplied in order to 
which IS a measure of the muscle waste A long senes of ex gel the lineal speed of the cycle moving along the road, con 
penments have made us frcl reasonably certain that the nerve sequently R multiplied bv M gives 1 * We have prepared 
waste 18 practically proportional to the number of times that several tables whicn give the valur of “ R” for speeds varying 
the nerve centres energise the muscle in order that it from 5 to 30 miles an hour It will be seen that “ K ” consists 
may make a stroke, in other words that the nerve . of three parts, ri, and r3 ri is the mechanical fnction ot 
waste IS nniporlional to the numlier of revolutions of the cycle, rz is the road rolling and tyre resistance , these two 
the crank shaU of the cycle, and it is doubtless this fact that first are functions of the weight of the machine and its 
has led to the craving for high gears, which allow of a reduced nder, r3, the most important of all, is that due 
number of crank revolutions, os riders have found that by to air resistance In a second table we have the 


Tabi V I —Giving Vahtts of R for a HuUr and Cych 190 Ihs at speeds from 5 30 miles an hour 


V = milct per hour 

Wind pressure in lb4 
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2 25 

I 83 1 
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1 

341 

385 

4 3 * 1 

1 
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1 
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1 94 

1 07 


1 3 

14 IS* 

1 61 11 73 ' 


I 9 

198' 

2 10 

3 16 

2 35 1 

2 3 

34 

R^ R, 3 R 

1 *93 j I 55 

> 853 a >5 

2 48 1 2 85 

1 1 

3 *5 1 3 64 
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4 51 j 

498 

5 5 * 

6 01 

657 1 

7 »» 

7 73 


Tabi e II —Giving / ahus <f F fot a Rider and Cyile weighing 190 Ih at Speeds from ^ to 30 miles an hour 



reducing the number of crank revolutions they can economise 
their nerve waste so as to leave a greater reserve of food energy 
to supply brain and muscular waste Our attention was directed 
to this at a very early stage in nur exjicnments , but wc found 
that a limit was soon reached to the raising of the gear, as if 
the crank length is kept constant the crank pressure necessary 
to drive the cycle increases just as the gear is increased, so that 
a strain » brought on the muscles at times of facing high winds 
or cbmbing steep hills, which is greater than the muicles can 
stand without muKular soreness setting in , in fact, the limit 
of strain is surpassed, which it will be convenient to call the 
“clastic limit*' of the muscles, and whenever thu “elastic 
limit" IS passed for mure than a few minutes the muscle is 
temporarily weakened for the remainder of the day’s run , in 
(act, the repair of that muscle cannot be made until the rider 
jests and sleeps as well 

We have adopted this term “ Flastic Limit ** of the muscles 
because it corresponds very closely to a term well known to 
mechanical engineers when used to express the extent to which 
metals may be strained or stretched without taking permanent 
set, so long as they are subjected to strains within this limit no 
permanent injury is c^pne to the meul, whereas if it is posse^d 
the structure of the metal is altered and becomes weaker and 
bable to fracture This process of being strained, even to a 
•mall extent above the elastic limit, has been sometimes called 
the fatigue of metals, and is somewhat analogous to the fatigue 
of muscles strained above their elastic limit 

Wc use ihc term “Pedal Pressure" and symbol “F" to 
e xpress the pressure in lbs which the nder must apply at the 
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value of F worked out for various multiples, and in 
a third table we mve the value of F under maximum con 
diUons of hill climbing at a speed of 8 miles an hour From 

Table III — yalurs of F in Ihs on Various Hills with 
Different Values of M at ^ mtlti an hour 


Hill of 

1 t m 30 

1 in 

I 

1 1 in ao 

1 in 15 

I In 10 

M= 4 i 

38 l6o 

43875 

1 

53435 

66645 

95 *75 

1 M = S 

4340 

4*75 

1 5* *5 


1 *0575 

, M = 54 

46 640 

53635 

64075 

81455 

' 116335 


50 88 

5*50 

1 6990 

88 86 

126 90 


these tables we are able to show that we have to deal with 
values of > varying from 18 lbs, to i3o1ba. It will be seen that 
the F required by an average rider using a multiple of 5 when 
he IS maintaining a speed of is miles an hour on a calm day will 
vary between i8 lbs and a maximum of 106 lbs when he b 
climbing hills of r in 10 at a reduced speed of 8 miles an hour 
These figures arc representative as avenge conditions of the 
forces which have to he exerted by nders, although it u need¬ 
less to say that far greater values of F are reached by riders 
when racing or in hill climbing competitions. 

We have endeavoured to give some approximate value of the 
elastic limit of muscles, and have made extended experiments to 
settle ihM point In the case of one of the writers, the elastio 
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limit of tbe qttftdncepfl cnirit ftt the point where lorencu is 
nnwUy felt, ue init above the knee, appears lo be that corre 
nonding to an K of 120 lbs., so (hat in this case with a muluple 
cw 5, whether ihe arrangement be 64 inch cranks, 65 gear, or 9^ 
incD cranks, 95 gear, a gradient of 1 in 10 can be ridden, and it is 
probable that this limit can be reached for three or four minutes 
without causing the muscular soreness. Hils of course varies 
greatly with the physical condition of the nder, but it is prob 
able that this elastic limit is a function of the cross section of 
the muscle, and that the above value may be taken as an 
average one for men of average physique , with women it is 
probably somewhat less It appears certain that the value of 
the elastic limit 11 a most important determining factor in 
designing a cycle to enable a nder to develop his physical 
powers when cycle nding in the most efhcient manner Once 
we determine it we can fix on the multiple M, and then, as we 
desire to keep down the nerve waste uy reduang the crank 
revolutions for a given road speed, we can only do this, as M is 
a Axed quantity, by increasing the crank le^h| To what extent 
can this M done to give the possible emciency ? The rider's 
thigh bones and the muscles that work them up and down may 
be looked upon os levers working on the hip joint as a fixed 
point, the outer ends lieing connected to the pedal by the shank 
bones, ankle joint and foot acting as a rather complicated 
connecting rod The effective length of the thigh bone 
of riders varies between 15 inches for short men 
and 33 inches for tall men The length 
of Ihe standard 61 inch cranks is there 
fore 43 per cent of the length of the thigh 
bone on short riders, but only 28 per cent 
of Us length in tall men In the case of 
the writers it is about 35 per cent It 
was necessary to determine this pniportiun 
of the crank length to the thigh bone 
length 

Our experiments, extending over three 
years, show that although we have gra 
dually increased the crank length from 
64 inches to 94 inches, in other words, 
from 35 per cent up to $3 per cent of the 
effective length of the thigh bone, we 
have not yet passed the point of greatest 
efficiency fiui proposals have or course 
been severely criticised, mainly by those 
who have not tned the system, and the 
following objections have bm urged 
against increased crank length 

(I) Causing loss of power when hill 
climbing, or when nding against the 
wind, in fact at any time when the F 
required is considerable, and that this 
lou of power Is caused by the excessive 
bending of the knee joint, which in its 
turn causes knee soreness 

(3) Militates against proper ankle 
action 


excessive knee flexure u completely disposed oC Fig 1 shows 
these results plotted on a curve 


Tahie IV 

Dimance beiwseii hip- 
joinl and lull of foot 
ui inches 

Angla at knee 
between thank 
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_1 

Muiimim 
ptnb in lbs 

23 

75 30 

325 


79 36 

370 

34 

83 3« 

390 


86 0 

412 

25 

87 44 

408 

26 

9a 46 

385 

37 

97 3a 

362 

28 

102 32 

325 


What wnters mistake fur knee soreness caused by e^cesHive 
flexure is really due lo the following cause Any muscle which 
IB constantly used throughout only a port of Us stroke becomes 
developed and hardened into a rondilion which Sandow calls 
** a muscle bound condition ” It becomes shorter as it is never 
properly stretched out, the tendons which secure it also lieeomc 
shortened, and if this condition ih not speedily remedie<l it 



(3) Causing saddle soreness, bad steering, and other troubles. 

(4) Causing extra strains on the parts anrl frame of the cycle 

L^Ung with these questions in the above order, we have 

shown that the main object of increasing the crank length is to 
reduce the number of revolutions at a given road speed without 
increasing the value of F, and as it u practically certain that the 
knee soreness complained of entirely depends on this value of 
not being exceeded, the only other way in which knee soreness 
could be produced is by excenive knee flexure There are two 
ways in which this question of knee flexure may be considered 
It has been said that when tbe knee is bent beyond a certain 
angle the muscles act at a dbadvantoge, and again that (he extra 
flexure of the joints is the caoic of tbe soreness which nders 
complain of, and that a rider having an i8 inch thigh bone can 
actouly exert a greater pedal force at the half stroke of 64 inch 
cranks with lit corresponding knee angle, than he can with 
9 inch cranks and the correspondingly incroued angle We 
have, however, settled this question by careful experiments made 
in a testing machine, and we have shown that the knee angle at , 
which the maximum pushing strain candbe exerted is that which , 
corresponda lo a crank lentfh of i8| inches , in other words, that i 
tbe maximum force of tbeleg is obtained with a knee flexuye far j 
in excen of that required for any possible crank length that could i 
be used on a cyde, so that (his quesCKm of lost of power from ' 


becomes permanent In the hard ruling short crank cyclist, 
I his applies to the quadneeps cruns, n Iwing only called upon 
to work through a part of its stroke When snchacyclLst u^es long 
cranks for the first time,he finds himself unable to properly flex 
hiH knee joints on account of this shortening of the quadriceps. 
The effort of stretching the niuKle nut to its full stroke causes 
the knee soreness complained of There can be no question, 

I however, that long crank riders benefit great 1) by the extra 
I knee flexure, compelled by the long cranks, and that this greatly 
I increases ihcir bodily activity and enables them to excel in 
exerciaes, such as running, walking, hill climbing and jumping, 
all of which require flexiulity of the knee Joint Sandow points 
out that the hcsl way to prevent the muscle bound condition 
iB to work the muscles in pairs throughout their full stroke , 
consequenll), if we desire to develop the quadriceps cruris in 
> a perfect manner to the full length of its Mrokr, ae must also 
develop the muscles which form the pair to it on (he undersMe 
of the thigh, I f the biceps cniru It occurred to us, therefore, 
at an early period, that we ought to tram these muscles to do 
their share of the work of propelling the cycle, hence arose 
what we call the pull stroke Cyclists who use toe cllpa, or 
those who notch the soles of their cycling shoes, so ai to get a 
better grip of their pedals, can use this pull stroke to a small 
extent, that is to say, they can claw or pull the pedal round 
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during the lower portion of iti circular path, but uoleu apedal 
device! are provided to enable them to a raw the pedal upwarda 
throughoiir a much larger arc, they cannot mMe use of the 
pulling muKlei m a Mtubctory manner In order to do this 
we have bent our pedal plates slightly forward, as shown on 
Mg 3, and we have prepared shoe plates of a form which 
enable them to hook into the back plate of the pedal 

It will be seen that our pulling device differs essentially from 
toe clips, which do not enable the upward pull being made 
uilcas the toe is jminbng downuarda We find that this 
militates against colkI ankling acliim, and has a tendency to 
huhice cramp in the calf muscles, on the contrary with our 
pulling device, the calf muscles may be quite inert during the 
upwa^ stroke, the shank acting merely as a connecting rod in 
tension It will be seen that the ]iull stroke enables us to reduce 





I'M. • Fig >>^roiiiptcm piuent pcdnl 

the nunmiLni pressure on the downward stroke, which is neces 
aary to produce the average pressure h Our experience of this 
-subject IS that it takes a lung time to teach these muscles, which 
are seldom used except by running men, to take up their share 
of the work of cycle propulsion, and those who ^In to use 
the pull stroke will find that, although it does greatly reduce 
the pushing strain made by the upper thigh muscles in hill 
•clunoing, yet that the thought and attention required to apply 
It under ordinary conditions of nding is so considerable tMt 
they do not persevere in pracusing it It is our opinion that 
It IS well worth while for a rider to cultivate the pull stroke 
The pidlinff niufcles are large and powerful, their clastic limit 
IS high, It \s nut easy to overstrain them, and the extra brain 


decreased, the force required to do this not ooming from the 
muscles which move his leg, but from the calf mnacles, which 
take a purchase, not against the saddle, as would be the case if 
he did not use ankle acbon, but against the pedal itself, so that 
the kinetic energy which is taken out of the leg In stopping its 
descending weight u usefully employed in propelling the cycle, 
and thus there u a gmac raving of ener^ by nxid ankle action. 

If we take curve Fig 4, the vertical lines (m which represent 
velocity, the velocity downwards being represented by the 
vertical lines below the base line A B, and the velocities upward 
by the vertical line above it, if also we take the bonxontal Um 
to represent time when travelling with 60 gear and 6 Indi 
cranks at 1071 miles an hour, M Ming 5, a complete revolution 
is made in one second, and the upward and downward velocity 
of the leg at any moment is shown by the curve Now rate of 
acceleration is change of velocity at a given time, and therefore 
the acceleration at any point Is represented by change of 
velocity In a given time at that point Suppose the acceleration 
to remain the nme throughout that time as it 11 at the point P, 
the curve would describe a tangent to that curve at the point P 
and the acceleration—that is, the change of velocity divided by 
the time—would equal the tangent of the angle formed by the 
tan^t of the curve with the bm line. 

V^ou will notice that up to 90 degrees the tangent increases as 
the angle increases, iheiwore the steeper the curve at any point 
the greater is the acceleration at that point, and the greater the 
acceTeralion the greater the rato at which kinetic energy has to 
I be taken out of the leg, and therefore the greater necessitv for 
ankbng If, however, when ndiim at the same spMd we use 
9 inch cranks with 90 gear M is still 5, but the curve takes the 
form of the black line Vou will see that the curve U obviously 
of the same relative shape as the red curve, but it is drawn out 
lengthways m the proportion of 6 to 9, and therefore the angles 
which the curve makes with the base line at any point it lets 
than the angle which the red curve makes at a corresponding 
point The tangents of the angle of steepness vary as 6 to 9, 
and the rate at which accelmtion u reduced is also as 
9 to 6, so that the necessity for careful ankling is in this case 
reduc^ in the same proportion, in other words, for equal 



Fir 4 —Curve b sbowi vertical velocny of pedal oT 6 inch crank, 60 gear 1 epeede of 

• a 1 II II 9 It II 9 ® It i 


10*71 miles per hour 


waste that is required during the proceu of teaching these . 
muscles IS soon found to be reduced, as by practice these t 
muscles mnomatically take up their riiare of the work i 

It has been said that increased crank length militates against \ 
proper ankle action The use of ankle action 11 not generally 
understood The moving portion of a man’s leg has consider I 

_^1—L. 1. . _r _1 .._ 




miienliarenergy which is changed into kinetic energy as the leg 
dcbccnds, when it gets at the bottom of the stroke it stops going 
downwards and commences to rise, and the kinetic energy due to 
the downward movement of the leg has to be given up What 
becomes of it ? If the stopping of the leg u done by the same 
mu scles which lift the leg there Is a consloerable waste of power, 
but if towards the lower end of the downward stroke the man 
begins to ficx hii calf muscles the velocity of his leg is gcmdually 
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efficiency long cranks do not require such careful ankling as 
short ones | luthough as more time is given in which to carry 
out such ankling, Itls euler for the avenge rider to acquire it to 
a sufficient extent 

It IS unnecessary to deal at any length with the question of 
saddle soreness We cannot find that lengthened cranks have 
made any notable diflference in this respect Those wbo were 
liable to soreness with short cranks have not had this Uability 
increased, but rather decreased by the new system The poritkm 
of the raddle has of course to be carefiilly attended to in riding 
with the ien^ened cranks As to the bad steering, this is an 
imaginary fruit We find that a well designed inachine will 
steer just as well, hands off, with long cranks as with short ones. 
It is true that the loi^ cranks do introduce some extra stnloi 
Into the cycle The cranks themselves have to be careftilljr 
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daSgoed and made of ipecial matenal The ute of nickel eteel 
baa enabled ua to make the long cranka of ample atren^h, 
althoofb Ouy we^h very little more than short ones, ^e 
strains wtroduced Into the fnme are mainly those due to chain 
pfesaure, and ate not inflnenoed bv crank lei^h but entirely by 
the speed of tbe chain The speed of the chain can be increased 
by enlarging both the sprocket and back pinion wheels Sum 
marising our results it appan— 

(i) That when we talk of designing the c)c 1 e to suit any 
inoividnal nder, so as to develop hii powers as a motor to tlie 
greaicrt extent, we have first to consider how we can best 
economise his nerve waste by enabling him to reduce the number 
of revolutions and increase the stroke through which his legs 
can travel Our experiments have shown us that these conditions 
are best fulfilled in the great majority of cases bv giving to the 
rider a length of crank equal to half the length of his thigh bone 

(a) That the value of M the multiple, in other words the gear, 
IS then to be determined by the maximum strains which his 
muscles will stand, and we believe in most cases this cone 
spends to a pedal pressure F not exceeding 100 lbs. for weak 
individuals up to 140 lbs. for strong ones 

(3) That the crank length determines the shai^e of the frame 
and tbe length of the wheel base, and tliat the extra long wheel 
base necessitated by the long cranks renders the cycle pleasanter 
to ndc and does not materially increase its weight. 

(4) That considering how important it is to reduce the 
number of crank revolutions In order to economise nerve waste, 
the cultivation of tbe pull stroke enables a greater average F 
to he obtained without straining the muscles l^ond their elastic 
limit, and, consequently, allows of a higher multiple M and a 
correspondingly rednera number of revolutions. Out of a 
mimbCT of carefully made test runs we have selected the follow 
ing as representative of the increased efficiency which we have 
oMsined from the use of the lengthened cranks, liie elder of 
us, aged 54, height 5 feet 10 inches, thigh bone 18 inch shank, 
from Icnee to ball of foot 21 inches, made a trial in the summer 
of 1896 with a cycle having 6| inch cranka, geared to 99} 
The total weight of rider and c)cle was then 195 lbs , and the 
surface expom to the air, including cycle, was 5} square feet 
The maximum distance that could be travelled on a good road 
with an average wind was 78 miles in ten hours, including 
rests, or in an actual nding time of yj hours llie average 
foot pounds per minute in this case was 2917 In September 
i89tt R £ Crompton made a test on a cycle having cranks 
9 I inches long, geared to loa The weight of the cycle and 
rider was, as in the former trial, mode up to 195 lbs. The (eat 
run was from Kensington Court, London, to Romseyin the New 
Forest and back , total distance 156 miles, total time 13 hours 
28 minutes, riding time 10 hours 54 minutes The bodily 
iatigue on this dav was no greater than on the 78 mile run in 
18^ In this ride the average fixH pounds per minute through 
out the day was 6650, so that whereas with the old system of 
short cranks in 18^, K E Crompton wus able to maintain P 
at 2917 for 7I houri, with the new system in 1898 he was able 
to maintain 6050 for 10 hours 54 minutes, in other words, from 
a given amount of food or, what is the same thing, a given 
amonnt of bodily fatigue, R £. Crompton was in 1^, on the 
long-crank machine, able to do three limes as much work as he 
did on the ab<^-cnink machine in 1896 Many other similar 
runs have been made, and other long crank nders can produce 
equally satiifacloiy results. 

The theory we have formed as to the nature of bodily fatigue 
induced by cycle nding, in which we have endeavoured to show 
the extreme importance of the part played by the brain and 
nerve systems, and that probably the major portion of the 
energy of the human body considered as a motor puses through 
the brain and nerve imam to energise the muscles, Is a matter 
which menu tbe careful attention of physiologists. Writers on 
this subject have hitherto considered toe human or animal motor 

a hMt engine, all the useful energy being obtained by cor 
responding chemical work done on the muscles. We bebeve 
t)iat the greater part of the energy yielding processes goes on 
vdthin the brain itself or in the nervous system directly con 
nected with the brain. Many facts obsenwd by cyclists and 
other athletu when carrying out feats of endurance show that 
brain and nerve nourishinent is to be aimed at rather than the 
repair of muscle waste, and that certain foods and dnnks have 
to be avoided on account of their action in producing temporary 
ajacknesi 1 in fact, on account of their prevanling tbe brain 
from effectively energising the mnsclea. 
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AOTE ON FHE DIi>TANCES TO WHICH 
EXPLOitlONS ARE FELT AND HEARD 

S T HELENS being situated m a thickly populated dutnet, 
the disutcr at Messrs Kurlr's works (belonging to the 
United Alkali Company) Memod to offer a good opportunity 
for determining how iar a great explosion may be fell and 
heard Isolated observations, u will k seen below, have been 
made on other occasions, but, to feel confidence m tbe results, 
we reouire a fairly continuous series of records extending from 
near tne centre of dlsturliance to the boundary of the affected 
area I therefore wrote letters to all the more important news- 
|)apcrs in the south of Lancashire and north of Cheshire, in re 
quest of observations either of the sound or of the movement of 
windows by the air waves. In reply to them, I received more 
than fifty accounts, which, in addition to several which appeared 
in the local press, gave a total of 61 records from 47 different 
places. 

The immediate cause of the explosion was the hnng of one of 
the vessels used in crystallising the chlorate of potash, the 
vessels being made of wood lined with lead It is computed 
that eighty tons of chlorate exploded The whole of Messrs. 
Kurtr A buildings were rared to the ground, and nine out of ten 
great vilnol chambers on the other side of an adjoining road were 
destroyed Within a fitfw hundred yards of the chemical works 
there are many streets of workmen's cottages, the doors, 
windows, chimney stacks of whole mws were dismantled, and, 
m some cases, the roofs fell in Within a radius of a mile or 
so, hardly a window seems to have escaped,' but according 
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to one of my correspondents, who was in the north-west of the 
town, the damage to windows around him was comtixratively 
slight 

On the accompanying map arc shown all the places from 
which records of the exmonon were obtained \ small square 
denotes a place where tne air wave was strong enough to make 
windows and doors rattle, if the square » filled in, the sound 
was also heard Places where the observation of the suuikI 
only IS recorded are represented by a circle if the observer was 
out of doors at the time, and by a triangle if he was inside, or 
probably inside, a house. A perceptible tremor of the ground, 
strong enough to be mistaken for an earthquake, was felt at 
some distance from St Helens, but how far cannot be definitely 
ascertained 

It will be seen that the area over which the sound was heard 
IS practically the same as that in which the air wa\e was strong 
enough to make windows rattle. The bounding curve is ellip- 
tical in form, 39! miles in length from east to west, 27J miles in 
breadth, and includes an area of about 850 square miles. St 
Helens bet close to the longer axis of the curve and nine miles 
to the west of the centre Towards the east, the sound was 
heard at Alderley Edge (24^ miles from St Helens) and ai 
Oldham (27 miles) Windows were observed to rattle at 
Atderl<7 Edge and also at Marple (a8 mileii) To the west of 
Sl Helens the sound was heard at lAverpool (10 miles) and 
Anghton (10 miles) I have tried u vam to ascertain the direc¬ 
tion of the wind at the time of the explosion at different places 

}^Tb« abon psrtlculsn m obtalMd from ths account given m ihe 
Mmmtktthr GnmrdUm for May 13 
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within the lound arcAr l^it the obBcrvatlon above recorded from 
the norih weal quarter of St Heleni U worthy of notice In 
cofineclion wilh the easterly elongation of the area of dis 
turbance. 

hot the sake of comparison it may be worth while to refer 
briefly to the results obtained from previous explosions At the 
conclusion of Sir John Moore's rctreati a great Spanish powder 
magasine, containing, It is said, 1500 barrels, was blown up 
near Corunna The ground rocked sensibly for miles, and at a 
distance the shock was felt before the sound was heard (R 
Mallet, /usk Atmd Iratts , vol xxi , 1848, pp 63*64) In the 
great Frith explosion (October 1, 1864) two barges, a large 
magaxlne and a small one blew up in succession They cun 
tamed respectively about 9, 33, and 4 tons of gunpowder 
bverything within a distance of half a mile^trees. houses, bams 
—was utterly dtslroyed, except two haystacks on the south side 
of the river Windows were shatter^ within a radius of at 
least 6ve miles The explosion was heard and fell at Tedding 
Con (31 miles), Uxbridge (27 miles), and Windsor (32 miles), 
and the concussion is said to have been felt near Ashford, which 
Is distant about 40 milts ( 7 ji//irT, October 3-6, 8, 1S64) The 
catastrophe in the Regent's C^nal (October 2, 1874) was 
caused by the explosion of about five tuns of gunpowder The 
shock and wnind were observed as far as Cnisrlhursl (13 
miles), and the vibrations were felt at Avelcy (18 miles) and 
Cirmvesend (23 miles) {Titnes^ October 3, 5, 1874) To eflect ihe 
removal of the 1*10011 Rock in Hell Cjsie, New \ ork llarUmr, 
about 130 tons of dynamite, &c , were exploded , and the 
vibrations were iKrceived, with the aid of a mercury Imth and 
telescope, at a distance of 183 miles OctniKr ta, 18^5 , 

Milne's Seismology, pp 98-99) Mr 1 ox Strang ways states 
that the blasting oi^ratiuns in the Charnwood Forest quarries 
can be heard at a distance of 18 miles or more (Nai ukk, vtd liii , 
1895, p 130) The shock catuctl by the explosion of nearly 
50 tons oi dynamite at Johannesburg on February fp, 1896, 
was felt at Rrugersdurp (19 miles) and Pretoria (33 miles) 
{Siandard^ February 2r, 22, 1896) The LiOguuhun naval 
magaune (near Toulon), which blew up dh March 5, 1S99, is 
«ud to have contained 50,000 kg of black powder The 
country fur 4 radius of nearly two miles was swept almost bare 
Houses were raxed to the ground, and trees were overturned 
or bent into (he most extraordinary shapes It is ufTirmed 
that the report of the explosion was heard at Nice (84 miles), 
and even lieyund the frontier at Ventimiglia (too miles), but u 
u obvious that, in the absence of interni^iate records, we 
cannot place much reliance on these accounts ( Tima^ Daily 
CkranuU^ Daiiy Mati, Daily TeUgrapk^ Nfarch 6, 1899) 

CllAKLl-^ OaMsON 


THE HURTtR MEMORIAL LECTURE 

*^nL memorial lecture established by the Liverpool Seel ion of 
■*- Che Society of Chemical Industry in memory of Dr 
Ferdinand HurUr, and which will be given every alternate 
year, was inauguratcil by I’rof G Lunge, of Zurich, on October 
^ before a large and representative gathering at University 
College, Liverpool Prof Lunge's subject was ** Impending 
diaam in the general development of mdus(r>, and particularly 
In the alkali indnstrlca.” After an appreciative review of 
HlKter*s contributions to technical chemwry, in which special 
nfoence was made to Ins remarkable roatheniaUcaJ power and 
the manner In which he employed it side by side with the 
highest branches of chemical science for the investigation and 
dacidatiOD of technical problems, I'ruf lunge turned to the 
more lounedfate subK'ct of his address. In contcmplaling the 
ganeral features of chemical industries as earned on to-day, the 
question of the supply of fuel and of other sources of power 
wms fim considered , it was pointed out that the aupenority 
which many countries, notably (treat Britain, enjoy in many 
lodtistnes on account of iheir wealth of coal is limited in time, 
and that the increasing consumption of coal with a decreased 
source of supply as the result, must lead to the employment of 
otttttr sources of energy The economical use of coal in the 
blast fumace, the adoption of closed cuke ovens which, m 
addition to allowing the recovery of by producU, also increase 
the yield of coke, and recent Improvements in the production of 
gaseous fuel are likely to postpone the time and force of the 
oompetluoa of those other sources of energy of which water 
power stands foremost, but such postponement is restricted 
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essentially to certain industries From a general standpoint the 
total energy of the fossil fuel of the wond Is an Infimtcaiiiial 
fraction m the energy which the lun expends daily on the 
evaporation of water, and which is transformed to a neat extent 
into the kinetic energy of falling water The transtormadon of 
water power into ehutrlcal ener^, with its easy and cheap 
power of tranimiuion, is likely to lead to revolutionary changes 
in chemical industries, not only In respect to the conaitions of 
manufluture, but also in regard to the centres of production 
(Entries possessing great water power will in the future carry 
on all those manubetunag processes in which electricity 
is either essential or an advantage, subject to certain limit 
ations regulated by the cost of carriage of both raw materials 
and products Prof Lunge detailed the present position of 
electrical processes applied Co chemical induicnei, dealing 
especially with the alkiui trade and the mauulacture of bleach 
and chlorate, the next generation will in all probability, in his 
opinion, obtain its chlorine by electrolytic methods, but the 
accompinying alkali will not form more than one eighth 
one tenth of the world's demands The bulk of the latter mart 
therefore bedenved from other sources—these, in Dr Lunge's 
opinion, will be the ammonia soda process and naturally 
occurring soda In regarding the future of these lodurtrics the 
modern developments of the manufaclure of sulphunc acid by 
the catalytic process, in which sulphur dioxide and oxygen are 
pnvied over platiniai^ osliesto^, were discussed , the success of 
this method, especially for the manufacture of strong acid, is 
thoroughly eslablishca, and the lead chamber Is threatened 
with extinction in consequence Prof Lunge pointed out, 
however, that this old apparatus has still certain claims of 
cfhciency in the manufacture of weak sulphuric acid Incident 
ally, in considering (he economical use of fuel. Prof Lunge 
gave a most inleresUiig description of the Detlwik Fleischer 
water gas process, tne efliciency of which he had himself 
examined with the result that he found that it gave no lem than 
83 per cent of the fuel value of the coke against the 45 per 
cent of the older processes The characierirtic of the process 
19 the formation of carbon dioxide dunng the " blow " instead of 
carlx)n monoxide, a fact which reduces the time of the blow 
from 10 minutes to ij minutes. 

In looking bock upon the industry with which Hurter's life 
work was associated, Prof Lunge dwelt upon the fact that the 
very processes Hurter had help^ so ably and successfully were 
without doubt doomed, if not to complete extinction, still to 
a most serious enppUng Like other earnest workers, Hurter 
had but tilled the soil from which others will reap a harvest, and 
although there is a feeling of sorrow in the thought thiu to 
much genius, inventive talent and honest labour had been 
expended in what seemed now a transient aim, still 

Der wvT lUn Hesten icincT Z«il genug gsthan 

Der hu gelebt (tlr mlU Zciten 


UNIVERSIt Y AND EDUCATIONAL 
INTELLIGENCE 

Cambriik*b —Mr A Hutchinson, of Pembroke Colleqe, has 
been rea^inted Demonstrator m Mineralogy and Asnrtant 
Curator of the Museum of Mineralogy for a term of five years. 

Sir Walter Gilbey and Mr Austin Keen have been appointed 
additional members of the Board of AOTCultunI Studies. 

Mr H Woods, of St John’s C^lm, Js to be appointed a 
University lecturer m Palerozoology He has hitherto held the 
post of demonstrator in this subject at the Woodwardian 
Museum 

The awards of entrance scholarships have been made at the 
two group of Colleges, the first comprising Trinity, Clare and 
Trinity Hall, the second Pembroke, (^ui, King's, Jesus, 
ChrtrtV St John’s and EmmanueL One hundred and seven- 
leen icbolarsnipi and exhibitions have been given 1 of these 23 
arc for roatheo^cs, 28 for naiural Bcience, and 49 for clamca. 
The value of these scholarships vanes from 80/ to 40/. a year* 
that of the exhibitions from 50/ to ao/ a year 

Neuoiiations have been proceeding with the authontles of 
Mason (College and King Award's Foundation relative to the 
puvision of a remodelled nstem of commercial education in 
Birmingham It Is expected that the charter of the nev Univer¬ 
sity for urmlngham wtU be granted early next year, and Hhu there 
will be a firtulty of commerce in connection therewith. 
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SpetkiDff Kt the Blrmlnffham Chamber of Commerce Uit week, 
Mr Ne^le ChamberUTn said they were on the eve of a new 
departure In the educational life m Birminehaai They were 
lotmog forward to the rite of a Univenity whKh would take up 
new and ipedal Unea, incIndinK commercial education That 
waa a iieat espenment, and it seemed to him to be the duty of 
that cnmber, as representinft the commercial life orBlrmlnftham, 
to do what it could to ensure the success of the experiment 


SCIENTIFIC SERIALS 


Buikttn ^ ikt Amtmtcm Moilumaiual Socuty^ October ^ 
The number opens with a partial analysis of the papers com 
municated at tne sixth summer meetlns of the Society, held at 
Columbus, Ohio, in August last, by Prof Holgate —The 
President, Prof Woodwara, oongr^ulated the Socwty on the 
manifest interest in matbemattcal study and mvesti^ion as 
evidetsced by the Urge number (twenty three) of communications 
presented —A report on the recent progress in the theory of 
linear groups u an interesting and thorough report by Dr L. £ 
Dickson, which was made Mfore Section A of the American 
Association for the Advancement of Science at its meeting at 
Columbus, previous to the above gathering of the Society ft is 
a supplement to the previous report, drawn up by Dr G A. 
Miller, which appeared in the Februisry (1899) number of the 
BuiUnn The author restncti himself to finite linear groups, 
and of thcae be coosideri first the finite collineation groups and 
afterwards the linear congruence groups and the more ^cial 
groups In Galois fields. These repots are very useful to 
students of the subject—A few shorter notices (small reviews) 
follow —The Notes’* contain many items of interest, hut two 
of them are not quite accurate, ror instance, the London 
Mathematical Society has na decided to isnie its Procetdings in 
two volumes per annum The resolution, os stated in the 
appci dix to Volume xxs , mys m future the volumes of Pro 
cttdingi shall contain as nearly four hundred pages as may be 
found convenient, provided that each volume shall begin with 
the report of prc^eedlngs at a meeting, not necessanly an 
annual general meeting ” Ttiu may sometimes result as m the 
** Notes,** but not necesnniy sa A statement on p. 40 would 
lead one to infer that Dr Graves was professor at Trinity 
College, Dublin, at the time of his death, and had been so ever 
since 1843. 


Amoritom Journal of ScUmi^ November —March weather in 
the United States, O L. Fassig If the earth’s surface 
were uniform, the normal circulation of air would produce two 
belu of high pressure at a latitude of about 30** north and south 
The presence of conlmcnti breaks up these areas. The author 
■hows that the *' permanent” high preoure areas have a great 
determining Influence upon weather in its general aspects, and 
that a conmerable advance in foretasting work may be expected 
to result from their study The March Weather of the United 
States is determined bv the relative extent of three such areas, 
and the courK of the March ttorms lies along the gep between 
them —Some new minerals from the zinc nunes at Franklin, 
N J , by S L. Penfield and C H Wanen The minerals 
include *'hancockite/* which has the geneiml formula of 
epidote, but having lead and strontium isomorpbous with 
calcium; ** glaucochroite,'’ CaMnSi04, closely allied to monti 
ceUite, CaMgSt04, and tU matrix ** nasonite,’* the empirical 
formula of which is Pb^Ca4QJSi«07)»i The authors also in 
vesHgite the chemical composittOn of ganomalite, and show 
that the acid, H^i/>t, of which nasonite and ganomalite are 
mbs, is Intermedlnte Mween orihoslUcIc add, H4S1O4, and 
met^Hdc acid, HjSlO^, and may be regarded as their alge 
braic sum, or as derived from two molecules of the former by 
abstraction of water —Action of acetvlene on the oxides of 
copper, by F A. Gooch and D Baldwin. While metalbc 
copper may at comparatively high temperatures induce the 
polymerimuon of acetylene, it is an oxidising action which 
starts at moderately low temperatures the formation of the 
peculiar ‘^acetylides.” Thus it is found that feme oxide heated 
In acetylene at temperatures varying from 150“ to 360% ac¬ 
cording to drcumstances, darkens, glows, and gathers with 
evolntm of heat a dark carbonaceous doposU. In the prodneu 
of soeh action the content of iron varws from 3*8 to 5 8 per 
cent Silver oxide also acU upon acetylene —A new mode of 
occunrcDoe of ruby in North Carolina, by J.. W, Jfndd and W 
E Hidden. Corundum occurs in North Carq^ in three 
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different forma In the ordinary schists of the district, long 
prumatic crystals, usually of grey, pink and blue tints, occur 
In the peridotues, crystals are found, some of very great sise 
and of great vanety al colour, but seldom or never clear and 
translucent In certain garnet bearing basic rocks at Cowee 
Creek, small tabular and short pnsmatic cryttnb are abundant, 
and these very frequently exhibit the transparency and colour oi 
true ruby 

Anna/on dir Physik nnd Chemu^ No la— 
Fsplonons in air, by W Wolff The effect of an explosion in 
air IS propagated by a process analogous to the propagation of 
sound, except in Im immediate nc^hbourhood o( the aourcc, 
where a bodily translation of the air is superadded But that 
translation docs not extend further than about 25 m Up 10 
that point the propagation of the wave is more rapid than the 
propagation of sound - Glow light phenomena with high 
frequency alternate currents, by H Ebert There is a residual 
effect of the potiuve charge in the glow li^t, which persists for 
a short tune after the glow has cea^ 'Hus produces a repul¬ 
sion between the two electrodes.—Influence of impuniies upon 
a gaseous spectrum, by P Lewis. The addition of very small 
quantities of mercury vapour to hydrogen gives rise to the greeh 
mercury line, which only disappears at -20 degrees When 
oxygen u added to hydrogen in increasing quantities, the maxi¬ 
mum of emission 11 inifted towards lower pressures. -Resistance 
to projectiles in air, by R Emden The resistance offered by 
air 18 jointly proportioned *^0 the square of the velocity, and 
to another function of the velocity, /(v) The latter quantity 
IS constant up to the point where v Hornes the veloaty of 
sound Then it abruptly increases to about three times lU 
former value, remaining constant at high velocities. The in¬ 
crease IS due to the energy expended m producing and maintain¬ 
ing the head wa\c —Electric pictures, by L Fonim The 
author produces pictures of sections of different kinds of wood 
by covering them on one side with tinfoil and on the other with 
bromide paper, with the film in contact with the wood A 
metallic j^int negatively charged by an influence machine, 
mounted at 5 cm from the paper surface, produces n good im¬ 
pression in about half a minute —The Macfarlane Moore vacuum 
vibrator, by J Ebter and H Gcitcl To avoid the sticking of 
the vacuum interrupter the authors keep it vibrating by a separate 
interrupter outside the vacuum lube, in unison with the one 
inside.—A fiiult in Lippmann's photography, by O Wiener 
There is always a difference of phase between the wave reflected 
by the gelatine surface and that reflected by the first elementary 
stratum The remedy consists either in efiminatine the surface 
reflection altogether, as by immersine the plate in bcnsol, nr in 
producing a lar^ difference of path, by coating the gelalloe with 
a film of collodion With a suitable thickness qf the latter, very 
bnlliant and true effects are obtained 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Tune 15.—'* On the Resistance to Torsion 
of certain forms of Shafting, with special reference to the Effect 
of Keywayi,** by L. N G Filon, M A., King's College, Cam¬ 
bridge, Fellow oi University College, London. 

In this paper solutions of the torsion problem are obtained 
for cylinders whose cross sections are bounded by confocal 
ellipse and hyperbolas. The method employed is that of 
coDjunte functions, suggested by Saint-Venant, Thomson and 
Tail, Clehsch, Boussinesq and MacDonald, and applied by them 
to other cases 

The strains and stresses are obtained in the form of infinite 
aeries of circular and hyperbolic fiinctions. There arc two 
typtt of sections specially studied. 

^e first IS bounded hy an ellipse and by the two branches of 
a confocal hyperbola. The solution is worked out numerically 
for various valaes of the eccentricity of the ellipse and of the 
angle between the asymptotes of the hyperbola. 

Tha position of the foil pobts, or pmnta of maximum stmm 
and stress, is invesdsated ^ length. 

It js shown thiUm maxiqium stress does not always occur, 
as is usually asiumetL at the point of the boundary nearest to 
the centre of the section, but in some cases there are four 
fail-points symmetrically dbtnbuted round the contour, on tho 
broad sides of the section 
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An example of this kind has already occurred m Saint 
Venant's edition of Navier’s ** Lcfons dc M^canique ** This U 
compared wUh the present results. The paper aiso invostigates 
the cntlcal sections when the two cases of four and two fiul- 
points pass mto one another It is shown m particular that 
when the angle between the asymptotes is leas than 73” the 
greatest stress always occurs at Che neck of the section 

The second t}w of section is bounded by one ellipse and one 
branch of a confocal hyperbola. 

The case in which the confocal hyperbola reduces to a straight 
alit or ihm keyway u specially studied 

For the first type of section this case gives two thin key 
ways, for the necond only one 

The manner m which the reduction of the torsional nmdlty, 
due to cutting such slits into the material, vanes with the depth, 
u yery striking This reduction, which is as great as 03 per 
cent when the depth of the kcywi^ is o 6 (semi major axis) 
falk to about 1 per cent when this depth Is o 12 (semi ma^or 
axis) This would account for such keyways not always giving 
in practice the reduction in torsional ngidity which wc should 
cjipeci from Saint Venant*i results for the circle. Keyways of 
only mwlerale depth will affect the torsional rigidity very litilc 

I* inally, the effect on tW torsional ngidity 0? two such equal 
and opposite slits is shown (o be about twice the effect of a 
amgle slit 

Chemical Society, November 2 —Dr W fl Perkin, 
Vice President, in the chair —The following papers were read 
On methods for determining the relative pro^rlions of gaseous 
chloroform and air in a mixture of (he two, and on a method for 
producing a mixture of oir and chloroform in any desired pro 
portion, by A Vernon Harcourt —The theory of saponification, 
by J I^WKOWitsch It is demonstrated that partially hydrolysed 
fats contain dt and mono glyccndes, and that the hydrolysis of 
tnglyceridos constitutes a TumoJecuLir reaction —Note on the 
action of dilute mine acid upon oleic and claidic acids, by 
h Cj Edmed Dilute nitric acid converts olcic acid quantua- 
lively into eUudic acid —Formation of tetrozoline, by S Ruhe- 
cnann and H h Stapleton. A good yield of tetnuolme, 

C®^\N MI ^ obtained by heating monoformylhydr 

aside Asymmetne optically active nitrogen compounds. 
Dextro ona kevo benzylphenylallylroethyl&mmonfum iodides 
and bromides, by W J Pope and S J Peachey On heating 
a-benxylphenylaUylmethyUinmonium iodide with silver dextro 
camphmulphonate and acetone, a mixture of the camphor 
wilpnoootes of the dextro- and Isevo quaternary ammonium 
derivates u obtained From these salts the corresponding and 
optically active iodides and bromides may be prepared It is 
thus proved that dissolved substances may owe their optical 
activity to asymmetne nitrogen Camphoroxune. Part III 
Behaviour of comphoroxime towards potassium hypobromite, 
by M O Forster Compboroxime yidds, when treated with 
potassium hypobromite, a niiroso-denvativc, CjpIIj^BrN^O, 
which Ls converted into a compound of the composition 
CioH,4BrNO by sulphuric aad t on treaUng either substance 
with soda, a nitrite, CglluN, and an amide, C»Hi^NO, are pro 
ducedL The latter seems to be oamphol^c amide ^Optical 
influence of an unsaturated linkage on certain derivatives of 
bornylaminc, by M O Forster —The interaction of sodium 
hydroxide and l^nzaldehyde, byC A. Kohn and W Trontom 1 
Electrolytic preparation of induline dyes, by £ C Szarvasy 
On electrolysing a fused nixtare of aniline ar^ its hydrochloride, 
the following substances are formed induUne, anflidolndaluie, 
mdiiline 6B, and oxophetiine—The heat of combination of 
copper with zinc, by T J Baker —The action of sulphuric 
acid on fenchone, by J £. Marsh 1 x 4 Acetorthoxylene Is 
produced by the action of sulphuric add upon fenchone —On 
fllttcOBides, by H Ryan —Note on po)yaa>-oompoands, by R. 
Meldola and \V A Williams — On ethyl dtbfomobutone- 
tdracarboxyUte and the synlbeui of tetrobydnifiirfuTanHw' di 
carboxylic acid, byr y The oppUtttlon of powerful 

optically acuve acias to the resolution of externally compen* 
sated basic subatonces. Resolution of tetrahydroqulnaldine, by 
W J Pope and S J Peachey —The appb^on of powerful 
optically active odds to the resolution of lecMy bode substances. 
Resolution of comphoioxime, by W J Tope.—The application 
of powerful optically active ados to the resotuiioa ot extemaUy 
cnmpensaled bojuc sabstances. Resolotlon of tetrabydropare- 
Cohiquinaldine, by W J Pope and £ M. Rich.—Homogeneity 
of dextrolnvo a phenethylamine dcxtrocamidiorsalphon^, 1^ 
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W J Pope and A. W Harvey —The characterisation of 
racemic liquids, by F S Kipping and W J Pope.—A method 
for discriminating between *'non racemfe” and "iBCefflic*' 
liquids, ly W J Pope and S J, Peachey —On two hydrated 
cobalt oxides, green and buff coloured, by W N Hartley —A 
method of leparatiog isomenc xylidines from the commetclal 
product, by W K Hodgkinion and L. Limpach —Action of 
hydrolytic i^ents on a dibrnmocamphor and the constitution of 
bromocampnorciuc acid, by A Lapwoith 

Entomological Society, November t —Mr G H Vercall, 
President, m the chair —Mr J J Walker exhibited two living 
speamens of Bostrytkus comutus^ Fab., obtained from a wooden 
stool which was brought from Zanzibar —On behalf of Mr W 
Parley, of Folkestone, Mr C G Barrett exhibited the follow 
ing species of Lepidoptera —SttgmoHota traumana^ Lesfffitrm 
b^rtegUa^ PiTonta (rtstanay Cigdgobui angusiaUs^ Cramkns 
tngntnatgllHs^ var , Eudarta dubitalis^ var tngraieUa^ and 
Endptruka Mammtahs —Mr McLochlan showed four examples 
of Dtilephiia hiuata^ uken by Mr E VSf Hunworth at Victor, 
Colorado, at an elevation of ^000 feet, on July 23, 18^ , also 
an ash twig which hod been gird ted by hornets, the obsCTvation 
of this curious fact having been maae by Mr W C Boyd, of 
Cheshunt, from whom he received the twig —Dr Tk A ChApman 
exhibited speamens of Ertbta Jiav^scuUa taken at Campo 
lungo at an elevation of 7000 feet He stated that the species 
occurred only in those places where there was an outcrop of 
doloroitjc strata belonging to the crystalline schists, and was 
not met with elsewhere at that elevation, nor was It to be found 
in association with the same strata at lower levels.—Mr II J 
blwes exhibited and gave a bnef account of a collection of 
I T.«epidopteia made by Mrs. NJcholl and himself in a port of 
Bulgaria which had not previously been vunted by entomolo- 
guts. lycagna grotdgs^ L anterpt^ L %€pkyrusi Mghtiaga 
cyttfAta, Ertbia gorge^ and Cotnonym^a iypkon were a few of 
several interesting fi^ms to which he directed attention 

Linnean Society, November 2.—Dr A Glinther, F K S , 
President, in the chair —Prof Stewart, F R.S , ezbilated and 
made remarks on a preparation of the leaves of Mtmpsa ptidtta 
showing the diurnal and nocturnal positions, lie also exhibited 
the embryo and egg cases of Cgsiracim PktUppi —Rev G 
Henslow read a paper on the proliferous state of the awn of 
Nepal barley After descnblni^ the two varieties Bordtum 
coeltsit^ vnrs jiggiegras and t^furcaium^ he showed that the 
inverted flower tmds (which constitute the peculiarity of the 
monstrosity) were different in the two vanedes.—Dr W G 
Ridewood read a paper on the hyobranchial skeleton of the 
new aglossal toad, llymgnochtrui EceBgwri, The hyoidean 
cornua of this animal was shown to be oisiffed, a fiset unique 
among tailless omtdublons.—Mr Harold WoMr read a paper 
on the e>e spot ana flagellum in Eugttna vtr%dis 

Mathematical Society, November 9.—Lord Kelvin, 

G C V O , President, in the chair —The President sut«l 
that the C^nincil, aa announced at the June meeting, had 
awarded the De Morgan medal to Prof W Burnside, F R.S 
After Major MacMMon, R.A , F R S , on behalf of the 
Counal, had stated the grounds of the award, the President 
presented the medal to I%>i Burnside, who suitably thanked 
the (Council for the honour they had conferred upon him.—The 
following gentlemen were elected the Counal for the enaaing 
session Pnwdent, Lord Kelvin; Vice-Presidents, Pro£ Elliott, 
FkRS, Lieut. C^oncl Cunningham, R.E., ProC lAmb, 
h R S, • Treasurer, Dr T Larmor, F R.S ; SecreUriet, R. 
Tucker and Prof Love, r R.S ; other members, Prof Bum 
fide. Dr GlaUter, F R.S.| Prat Hill, F.R.S, Dr Hobeon, 
h R S , A B Kempe, F R.S , Dr F S Macaulay, H M 
Macdonald, Major MacMohon and E. T, Whittaker —ProC 
Burnside communicated a short note by Dr L. E Dickson on 
the alntfact noups isomorphic with the symmetric group on k 
lettera—Major MacMohon spoke an the fundamental solnUons 
of the indeterminate relation kx fc Ml' —The following papers 
were read In abetract. Ortam correspondences between spaces 
ofNdi«ienriona,by Dr E. O Uivett. (1) On the form of lines 
of force near a ^nt of equUibnum, (2) the reductioa of 
conics and quadiks to thde prlnclpd axes by the Wder- 
stnisilaii metnod of reduaog quadrauc forms, and C3I on the 
redaction of a Unear ubsbttttkio to a canonical form t with some 
' appHcattons to luiear differential equattons and quadruHc 
I formH, fay T J. I Bromwich 1 (l) on Ampfere’s eqnatkm 
R/' + aS# + T/ + U(rr - S*) ■ V, and (a) the theory of auto 
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morphic fanctloni, b y Prof A C Dixon —Note on Clebich'i 
lecond method for th e inteffration of a PfafRan equation, by J 
BriU 

Zoolo^al Society, November 14.—Dr A GUnther,K R S , 
Vice Prendent, In the chidr —Mr ScUter gave an account of hia 
recent journey to the Cape, and made remarlu on the animaU 
he had obtalaed there ror the Socsety'c coUection He also 
called attention to the dedrabill^ of the establishment of a Zoo- 
logioal Garden at Capetown —Mr A. Smith Woodward read a 
commnnirarion from Sefi F Amegfalno contalrung some further 
notes on N$omyhdon Hstai {Cryptik^rtHBt) Mr A Smith 
Woodward also exhibited, on bemlf of Dr Moreno, the skull 
and other speamens of this animal lately discovered in the cave 
in Southern Patagonia where the onginaf pieces of skin had been 
obtained, and mime remarks on them.—Mr Lydekker exhibited 
and made remarks on a remarkably line bead of the swamp deer 
{Ctrvtts dmfau(ei£)t obtained by Major C B. Wood in the 
Central Provinces of India.—The Secretary exhibited, on be¬ 
half of Mr C Pole Carew, some malformed horns of the Samhur 
Deer (Cemwr ansioitiis\, obtained by him in the southern pro¬ 
vince of Ceylon, and r^ some notes on them sent by Mrs. 
Carew —A communication was read from Mr F Vaughan 
Kirby, containing field notes on the blue buck of the &pe 
Colony {CtphmUpiHs montueia \.—A communication was read 
from Mr R 1 Pocock, containing an account of the collections 
of Arachnids made by Mr G Ln Bates in French Congo To 
this was added a complete list of the species of the same group 
represented in the British Museum, and descriptions of the new 
g^ra and species.—A communication was read from Mr 
Stanley S Flower containing notes on a second collection of 
Batrmcnlans made in the Malay Peninsula and Sutra from 
November 1896 to September 189S. Forty nine species, of 
which fifteen hud not been previously recorded from these 
countries, were enumerated, and the tadpoles of several of 
them were described for the first time —Mr R Lydekker 
read three pupers dealing with (i) the specific characters of 
the Chilian Guemal (Cmnacm cktkmu)^ which previously, from 
the absence of good specimens of the animal, had been inaccu 
rately given j (u) the skull of a Shark-toothed Dolphin {Fra 
squalodam auUralts) from Patagonia, in which he p^ted out 
the characters of distinction between that species and the genus 
SquaUdoH , (3) the results of recent investigations on the aenti 
lion of the Marsupial and Placental Carnivores —A communica 
tion was read from Mr Ernest Gibson, containing field notes on 
the Wood Cat of Aigentioa {FmIu gtoffrovt)^ two speamens of 
which animal had recently been presenied to the Soaety by Mr 
William Brown, of Buenos Aires. 

Cambridge 

PhUoRophIciLl Society, October 3a—Mr 1 Larmor, 
President, in the chair —The following were elected officers for 
the ensuing year President, Mr J Larmor, vice-presidents, 
Mr F Darwin, Prof A- R. Forsyth, Dr W H Gaskell, 
treasurer, Mr Newall, secretaries, Mr Baker, Mr Sbipl^, 
Mr Wilberfiorce, memben of C^ncil, Mr Harker, Mr 
Hutchinson, Prof Liveing, Mr Skinner, Mr Cfodow, Mr 
Sharp, Prof J J Thomson, Mr Berry, Sir G G Stokes, Mr 
Bateson, Mr Seward, Mr G T Walker —The following com 
municatlons were m^e to the Society On semi convergent 
senes, by Mr W McF Orr —An experiment on the condens 
adon of clouds, by Mr C T R Wilwn The author gave an 
experimental demonstradon of the production of cRnkT by the 
contact of layers of mout air of different temperatures —On the 
condncdvity of gases from arcs and from incandescent wires, by 
Mr J A. M'Clelland The first part of thu paper contams an 
account of expenments on the oonducdvity of gas through which 
an arc dlaobaige has passed; the second part deals with the 
condnctivlty <a gas near an incandescent wire Experiments 
have been made with an arc between platmum terminals and 
with an incendescent platinum wire in air, oxygen and carbomc 
add gas The conduedvity is shown to produced by lonis 
adon, and the nature of m carriers, their velocity under an 
electric force, and other points are investigated With the arc 
in air, or o xy gen, there Is a imall excess of positive elec 
tddty in the gas taken from the neighbourhood of dm arc, 
and this esoeu is very great In CO.; the greater velocity of 
the negadve carriers unoer electric force causes more of them 
to be discharged to the terminals of the arc The velodty of 
the carrieti under electnc force is not a constant quantity, 
bat varies with the nature of the arc and the tempontuie of 
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the incandescent wire. The velocity diminishes as the temper¬ 
ature is raised, this may be caused by the earners coming 
from the wire itself or the arc terminals at these higher 
temperatures, or by the disintegration of the wire or termmalb. 
affb^ing matenal to condense on the carriers already formed 
in the gas.—On the secondary Rontgen rays, by Mr J & 
Townsend This paper contained an account of experiments 
made with the rays given out when Rontgen ra^ foil oit 
metals and other bodies These rays are of tu o kinds. The* 
first nre rapidly absorbed by the air, and at a distance of one 
centimetre from the radwting body their power of ionising the 
air is reduced to one thousandth of its value at the surface The 
rays of the second kind are more penetrating, and extend to a 
distance of several centimetres from the radiating bod) They 
cannot be considered part of the first kind of rays, as these 

would only have an effect of of their initial value at a di^- 

tance of 6 centimetres, which would be too small to delect 


Manchester. 

Literary and Philoiophical Society, November ia — 
Prof Horace Lamb, K R S , President, in the chair —Mr 
W E Hoyle exhibit^ a senes of flint implements, &c , fronv 
hj^ypt, forming part of a large collection obtained by Prof 
Funders Peine dunng the past winter in excavating about twenty 
miles of cemetery in the western desert between Hu and Dcn- 
dereh, and since presented to the Manchester Museum These 
belonged to vanous penods, from prehistoric to Roman Certaiis 
types of knives with very finely notched ed^es and forked lance 
hMB are very characteristic of the prehistonc age One cemeteiy 
dates from tne Libyan settlements in Egypt at the close of the 
Middle kingdom, about 2400 B c Here the graves were all 
shallow pits of the form known as *' pan graves," in which the 
bodies were laid in a contracted position, but not all in the^ 
same direction From this were obtained several of the strings 
o( beads exhibited The shell bracelets are very characteristic 
of this penod Another large cemetery at Hu began in the 
sixth d\ nasty, and contained, oesides potter}’, a large quantity 
of lieads. One large necklace of five string was of amethyst, 
others were of cornelian and wnet, whilst in the other seta 
were metal beads, which, from Uieir not having corroded, weve 
presumed to have contained a conriderable proportion of gold 
The collection included a lar{*e number of pieces of engimved 
bone, apparently prepared for inlaying, as well as two bMUtiful 
diorite saucers, one circular and the other in the shape of a 
large C/ntp shell A block of stone about six inches square,, 
with a circle and two cross lines on the top, once formed the 
upper part of a short stone pillar, and is be1ie\ed to have been 
a surv^or’s mark 

Paris 


Academy of Scleocei, November 13.—M van Tiegbem 
in the chair —Observation relating tu researchei* on the di 
amines, by M Berlhelot A correction to the paper publishaD 
on this subject m the last number of the Cottrptes rendtts —The 
disease atucking carnations at Antibes, by MM Pnllieux and 
Delacroix. The primary cause of the disease u a fungus, » 
detailed description of which is given Artificial cultures could 
be earned out either on potato or in a drop of nutnent fluid. 
The species appears to be new, and the provisional name of 
I^sanum Dtantkt is given to it —Researches on acute alco¬ 
holism } estimation of alcohol In the blootl ami tissues, by hfl. 
N Grdhant. The alcohol was introduced into the stomach iiv 
measured amounts through a tube, and samples of blood taken 
at half hourly intervals were submitted to distillation in vacuo,, 
and the alcohol in the disbllaten estimated by the bichromate 
method of Nicloux. In another expenmenl the animal wax 
killed, and separata analyses made of the brain, muscles, Uvcvh 
kidneys and blood. The amounts per 100 grams of matevkd 
were nearly the same, varying between o 325 and o 41 c.c. 06 
alcohol —On congruences of circles and spheres which inter¬ 
vene in the study of cyclic and orthogonal systems, by M. C. 
Gnichard.-On equations of the second order with fixed ermaJ 
points, hy M Paul Painler^ —On the generalisation of cx- 
panaions in continued fnetums given by Gauss and huler, of 
the function (1 x x)*, by M H Pad^ —A new mode of con- 
lideriDg the propagation of lumlnofts vibrations through matter, 
by M G Sagnac.—On the spectrophotometry of the electric 
by M^Femand Gaud. A comparison between the- i»- 
tenriues of different portions of the spectrum of ineandesecnfL 
’^and arc U^ts with sunlight was made by decomposmg ads 
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hgfat by screens of homogeneous colour, and measuring the 
intensity of the transmittra light with a simple Foucault or 
Bunsen photometer The screens were previously carefully 
esamtned by Fraoenhofer's method, and the wave length of the 
light transmitted bv the screen eaacUy determined ~On the 
atomic wei^t ol the metal In radioactive barium chloride, 
by Mme Sklodowska Cune Fractional crystallisation of 
barium chlonde obtained from uranium minerals gave a salt 
wluch concentrated the radio activity In the least soluble 
portions. The atcmiic weight was found to increase with the 
radio activity, the maximum value ulKained being 145 8 as com¬ 
pared with 137 8 for the Inactive barium These results confirm 
the ocigmal view of the existence of a imw element, radium — 
On the preparation and properties of the crystallised phosphides 
of strontmm and banum, hy M A Jaboin Crystallised stron¬ 
tium phosphide is preparH m a pure state bv healing pure 
strontium phosphate with lamp black in the electric furnace. 
The phoBphide has a dark colour, tu'eakf with a crystalline 
fracture, and Is rapidly attacked by moist air, or by chlorine, 
at about 30* C At the temperature of the electric furnace 
carbon replaces the phosphorus slowly, giving strontium carbide 
Barium phosphide n prepared in a similar manner and has 
conetponding properties.—On the estimation of phosphorus in 
organic compounds, by M Ch Mane The organic matenal is 
destroyed \vy heating with nitric acid and potassium perman 
gaiute, and the phosphonc acid precipitatra with molybdate, 
certain special precautioiu being necessary —On some new 
asymmetnc compounds of nitrogen obtalnra synthetically and 
possessing rotatory power, by MM W f Pope and S T 
Peachey • Benzyl - phenyl allyl methyUmmonium iodide 
is heated with dcxtrocamphorosufphonite of silver, the silver 
iodide filtered off, and the resulting salt recryttallised from a 
mixture of acetone and ethyl acetate From the leu soluble 
Iractions a dextrorotatory form (Mu*: + aoS*’) is readily iso 
lated, the more solttble salt (Mp » ^^7^) UevoroUlory 
From these salts a dextrorotatory iodide («p « 52° 4), iTronude 
+ 68* 6), and a bevorotatory Iodide («d » - 51'* 4) and 
bromide (€■=;- 67* 3) were oUaiW. In these compounds the 
rotatory power u clearly due to the asymmetrical arrangement of 
(he groups round the nitrogen atom —On the abs^ption of 
rodice by plants, by M P Bourcet From a senes of analyses 
of pUiits grown under identical conditions in soil containing 
iodides, It was found that certain plants absorb much more iodine 
than others, some absorbing none at idl —On the morphology 
and sexual evolution of a parasite of ffemtanmus by 

MM Maurice Coullery and F'^lu Mesnil —On the absorptive 
|)ower of seeds for moisture, by M L. Maquenne —On the 
oriffiQ of the srametiy m crystallised bodies and of polymer 
phim, M Fred Wallerant —The relations existing between 
diuretic actions and osmotic properties of the sugars, by MM 
E. Ilc^on and J Arrous.—On l[|Mse in pathological conditions, 
by MM. Ch. Achard and A Qeic —New experiments relating 
to the antiphylloxeric disinfection of vine plants, by Mm 
G eorges Couanon, Joseph Michon and E Salomon 
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THE INHERITANCE OF DEAFNESS 

Marrtaf^s of the Deaf tn America^ By Edward Allen 

Fay Pp 537 (Washington The Volta Bureau, 

1898) 

R FAY’S work is an inquiry concerning the results 
of marriages of the deaf in America, a research 
originally instituted by Dr A Graham Bell among the 
charges which he committed to tfie Volta Bureau when 
he endowed that institution When Mr Fay under 
took this work—as a labour of love—the resources of the 
Bureau were placed at his disposal, and he was further 
helped in his investigations by his Government appoint 
tnent as a special agent for the collection of statistics re> 
lating to the deaf of the United States during the taking 
of the eleventh census By these means Mr Fay was 
particularly well equipped for his work, and the volume 
before us is no mean result Taking as the chief aims of 
his inquiry the solution of certain questions of interest 
and importance to the deaf as a class and as individuals, 
he has sought by all the means in his power to obtain 
satisfactory replies, and his success will be seen by all 
who care to give the book a careful study The ques¬ 
tions to be elucidated were as follows — 

(1) Are marriages of deaf persons more liable to 
result in deaf offspring than ordinary marriages? 

(2) Are marriages in which both of the partners are 
deaf more liable to result m deaf offspring than marriages 
in which one of the partners is deaf and the other is a 
hearing person ? 

(3) Are certain classes of the deaf, however they may 
marry, more liable than others to have deaf children ? 
If so, how are these classes respectively composed, and 
what are the conditions that increase or dimmish this 
liabihtv ? 

(4) Aside from the question of the liability of the 
offspnng to deafness, are marriages in which both of the 
partners are deaf more likely to result happily than 
tnamages in which one of the partners is deaf and the 
other a hearing person ? 

These are questions which have been submitted to con¬ 
siderable discussion both in Europe and America, with 
the result that the conclusions arrived at have differed 
widely Indeed the conclusions have ranged between 
the dictum of Graham Bell, that “ the evidence shows a 
tendency to the formation of a deaf vanety of the human 
race in Amcnca," on the one hand, to that of the 
Commiuioners of the Irish census of i88r, that ** it 
appears evident that the question of deafness and 
dumbness in parents has no influence in propagating 
the defect ” 

Mr Fay** inquir>* commenced in 1889, and the work 
has continued uninterruptedly since that time. Exhaus¬ 
tive questions were sent out and about, and the replies 
received were both more numerous and more complete 
than was anticipated. 

It would be beyond the purpose or scope of this review 
to enter with any detail into the large number of statistics 
placed before Mr Fay’s readers, suffice it to say thit 
they bear the stamp of having been most carefully 
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collected, tested, and arranged, and may therefore be 
taken as more trustworthy than statistics are usually found 
to be In the tabular statement of marnages details are 
given of no less than 4471 unions—a fact that will give 
the reader some idea of the onerous nature of Mr Fay’s 
task. 

It appears that marriages of the deaf are more common 
in America than in Europe, and they ha\c increased at a 
high rate of progression during the present century 
From the statistics it appears that marnages of deaf 
persons, one or both of the partners being deaf, are far 
more liable to result in deaf offspring than ordinary 
marnages. The proportion of deaf marriages resulting 
in deaf offspnng is 9 7 per cent, and the proportion of 
deaf children born therefrom is 8 6 per cent Accurate 
data as to the proportion of deaf children bom of 
ordinary marriages arc not easily obtainable, but that 
proportion is probably less than 1 10 per cent On the 
other hand, marnages of the deaf are far more likely to 
result in hearing offspring, the proportion of hearing 
children being 75 per cent 

These results are m accordance with the two laws of 
heredity (i) that a physical anomaly tends to be 
transmitted to the offspring, and (3) that offspring tend 
to revert to the normal type 
There is a greater liability to deaf offspring of mar¬ 
riages of the congenitally deaf, since congenital or 
innate characteristics are far more likely to be trans 
mitted than are acquired characteristics 

It appears also that deaf persons having deaf relatives^ 
however they are mamed, and hearing persons having 
deaf relatives and mamed to deaf partners, are very 
liable to have deaf offspring ( mally, the marnages of 
the deaf most liable to result in deaf children are those 
in which the partners are related by consanguinity 
The most important statistics (summed up in a separate 
table) are those showing the number of marriages of 
each class of which the results are reported and the 
number and percentage of each class resulting in deaf 
children, with the number of children bom from mar¬ 
nages of each class, and giving the number and per¬ 
centage of those deaf These statistics show the com¬ 
parative liability to deaf offspring of the several classes 
of marriages 

As regards the happiness of deaf unions, marnages in 
which both parties are deaf appear to be more likely, 
other things being equal, to result happily than those in 
which one of the partners is deaf and the other possesses 
normal heanng , the proportion of divorces and separ¬ 
ations in the former class being 3 5 per cent, in the 
latter 64 per cent This is easily explainable on the 
grounds of mutual fellowship and identity of social rela¬ 
tions and sympathies which anse from the union of indi¬ 
viduals suflfenng from similar conditions. 

An appendix is devoted to illegitimate unions, but the 
totals of their statistics are too small to furnish any 
certain basis for trustworthy conclusions 
Mr Fay has produced a valuable work, and one which 
should take a prominent place in the literature—neces¬ 
sarily not a very large one—of the subject From a 
careful perasal one cannot fail to note the clearness of 
his statements and the logical way in which he works 
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out his deductions There is but one thing lacking, and 
that IS the devotion of any special chapter to those 
diseases of the ear—notably the condition known as 
middle ear sclerosis—acknowledged to be hereditary, or 
to the diseases of the throat and nose which are pre¬ 
disposing causes of deficient hearing power Considering 
the large percentage of all forms of nasal obstruction 
existing in the condition of civilisation—a percentage 
larger, we believe, in Amenca than in Europe—it would 
be of interest to investigate the inducnces diseases of the 
throat and nose exercise upon the mamages of persons 
suffering therefrom. 

In spite of the fart that statistics are always somewhat 
dry, and the deductions given from those in Mr Fay’s 
work are put without useless verbiage, the book is a very 
readable one to those interested in all branches of the 
subject, and should rank high as a work of reference 

Macieou Yearsii-v 


THE L/QUEFACTIOJV OF GASES 

Tkt Rise and Development of the LtquefacHon of 
Gases By Willett L Hardin, Ph D Pp viii + 350 
(New York The Macmillan Co London Mac¬ 
millan and Co, Ltd , 1899^) 

La ZJgutfactton des Gas et ses Applications By Prof 
Julien Lef^vre Pp 175 (Pans Ciauthier-Villars et 
Fils, and Masson et Cie) 


A BOOK should be cnticised with reference to the 
author^s professed object in writing it Dr Hardin 
professes to have written for the popular reader, in the 
popular science style. Regarded from this point of view 
the work deserves a good deal of praise It is, m the 
first place, interesting to read, collecting, as it does, a 
great many facu connected with the development of low- 
temperature research, and detailing numerous experi¬ 
ments which are explained with the assistance of copious 
and clear illustrations It may therefore be recom 
mended, with the reservations which are made below, to 
those who, with a very elementary knowledge of physics, 
desire to learn something of the details of recent progress 
in a very interesting subject The recommendation 
should be all the heartier because the author’s style is 
free from the patnotic brag and boom which disfigure 
another recent American book on the same subject, and 
because the right side is taken as to the marvellous 
indutlnal revolutions heralded from Amenca as a con 
sequence of later work in this department of science A 
further merit m the work is the abundance of exact 
references to original authonties, for the benefit, as 
stated in the prelace, of those who wish for fuller in 
formation. 

The fait, however, thitthe author had the latter object 
ID view emphasises what should be a binding obligation 
even la books iniendLd solely tor popular reading, 
namelyy to take care tliat such science as is tntroduced 
shall be strictly correct, and this obligation Dr Hardin 
has fallen short of m a serious degree. On pp 183-185 
he reproduces Edwin J Houston’s suggestions for an 
apparatus to produce intense refrigeration. The nearest 
thing to a novelty in these suggestions is the proposal 
to modify Windhausen’s machine by substituting a two- 
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stage compressor for a single stage one, and so obtain¬ 
ing a higher pressure of sixty atmospheres. He expressly 
retains Windbausen’s system of power expansion in a 
cylinder doing work on a piston , yet Dr Hardin says 

the apparatus suggested, Houston anticipated the 
methods which were employed twenty years later in the 
liquefaction of air by Linde, Hampson and Tripler ” 

This IS inexcusable in one who undertakes to ** enable 
the popular reader to understand the principles involved.'* 
The same confusion is repeated much more deliberately 
later on On ppw 205-208 the author works out mathe¬ 
matically the formula for the cooling produced by power 
s -1 

expansion, (^4-) he calls equation (7) 

He then says 


” Applying these results to the liquefaction of gases by 
means of the regenemtive coil, it is evident that the ex¬ 
pansion of the gas in the tube lowers the temperature by 
an amount which corresponds to equation (7)" 


The formula for power expansion is here applied where 
we ought to have had Thomson's formula for free ex¬ 


pansion, - 



The title of the section 


is ** Theory of ihe Self-intensification Method of Re¬ 
frigeration," and a note, at the foot of the same page, 
refers us to Joule and Thomson for a more complete 
discussion, which, however, in the body of the section, 
instead of being abndged or summarised, is altogether 
replaced by another analysis The way in which the 
book IS written gives no reason to suppose that Dr 
Hardin is incapable of distinguishing between the very 
different conditions involved in power-expansion and 
free expansion, or the very different mathematical 
analyses appropriate to these two sets of conditions. 
The only tt^erable explanation of such a gross confusion 
IS that It has never come in Dr Hardin's way to read 
Thomson's papers on the cooling of gases by free ex¬ 
pansion, or to examine intimately the nature of the 
phenomena involved, and so he has carelessly applied to 
these phenomena the well-known formula for cooling by 
power-expansion This is not the proper way to write a 
book even for the satisfaction of the interest of the 
popular reader These are not the only instances that 
the author shows of a lack of thorough acquaintance 
with his subject If he had studied Mr Tnpler's British 
patent of 1^3, which is put forth as the foundation of 
his claims as inventor of a form of self-intensive air- 
liquefier, and had paid attention to the chronology of 
the subject, Dr Hardin would perhaps not have felt 
justified in treating those claims so well as he has done, 
by describing those pans of Mr Tnpler's apparatus 
which are not kept secret On p 227, the author gives 
ProC Dewar's conclusion, that the liquefying points of 
hydrogen and helium are near together, without giving 
the subsequent correction 

The style of the writing is occasionally careless and 
slipshod, and the meaning sometimes undiscoveraUe. 
On p. 209 we are told 


''the issuing jet expenencea a much greater decrease la 
temperature owing to the greater difl&ence between the 
initial and final pressures.” 
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This IS unintelligible in view of the Inct that the 
difference between the initial and final pressures does 
not increase, while m case of supply from a cylinder of 
compressed gas, it actually decreases On p. 232 we 
find the sentence Below the temperature of zero 
degrees ice slowly sublimes.” Some misprints have 
escaped correction On p. ao8 the minus sign is omitted 
between k and i in equation (7) On p 243 the second 
“ 1 * in the name Lavoisier has been omitted 
If in a new edition such mistakes be corrected, and 
the latter part of Chapter iv, Section 3, be rewritten, 
the book will be useful as well as interesting to the class 
of readers for whom it is chiefly intended 

Prof Lef^re’a book is very well written and clearly 
illustrated Within the narrow limits of 175 pages it con 
tains a considerable amount of correct theory, a very m 
teresting history of the expenmental development of gas- 
hquefaction, some discussion of industrial applications, 
and a very full list of references to original authorities, and 
all this with a surpnsing freedom from the evils of over- 
rompression. The arrangement is not altogether perfect 
Prof Dewar’s apparatus figured on pp. 5$ and 61 apply 
the combination of free expansion with counter current 
interchange, a method of which there was earlier authen 
ticated invention both in England and Germany These 
applications should have been described in Section 35 
under the head ** Machines k ddtente sans travail 
cxtdneur,” and after the invention on which they depend , 
or, if It was thought advisable to discuss them out of 
chronological order, their dependence on the combin¬ 
ation in that invention should have been clearly brought 
out The illustration of Mr Tripier’s apparatus on p 84 
might well have been omitted The employment of 
three stage compressors, with cooling coils between the 
stages, with purifiers, water-separators, and pressure- 
gauge, was familiar to pneumatic engineers for years 
before they were employed by Mr Tnpler in liquefying 
air, and the vitally important interchanger and expansion 
valve remain such a mystery that the illustration gives no 
idea what they are like or whether they differ essentially 
from the invention of Dr Linde and Dr Hampson On 
p 70 the statement that helium was liquefied at the tempe¬ 
rature of boiling hydrogen needs correcting in accordance 
with later results. Chapter ix, on modern commercial 
refngerating machines, is very much out of proportion 
with the rest of the book, a discussion of this subject, 
which entirely passes by the great American and British 
developments in this field, might as well be omitted 
altogether 


A CONTRIBUTION TO ZOO-GEOGRAPHY 
ShuiUn sur Gtogrt^kU Von Dr W Kobclt Zwoitcr 
Band Pp x -I- 369, (Wiesbaden Kreidel, 1898) 

N this, the second part of his “ studies,” Dr Kobelt 
deals at full length with the characteristics of the 
fituna and to some extent also, of the flora of the 
“ Meridional Sub-region ” This region very nearly cor¬ 
responds to the Mediterranean sub-region of Dr Wallace, 
Its northern limits are a trifle more extensive, embraang 
as they do the Crimea and Bessarabia. 

As might be expected from the nature of his own 
lOologKal studies, tte author lays most stress upon the 
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distribution of Mollusca, and gives a senes of elaborate 
and apparently very full tables of species found in the 
different departments into which he divides the region 
desenbed in this volume It must not, however, be in¬ 
ferred from this that other groups of animals are 
neglected or even treated with indifference 

A great deal is said about the range of the vertebrate 
of this part of the world in the past as well as in the 
present, all the orders of that assemblage of animals 
being taken into consideration There is one group of 
terrestrial, aquatic and semi-aquatic invertebrates which 
are not at all discussed by Dr Kobelt This group— 
that of the earthworms and their allies—might profitably 
have been dealt with, inasmuch as their range, so far as 
19 known, marks out very well not only the limits of the 
Pal earctic region (excluding only Japan), but also enables 
a line to be drawn between the more northern and the 
Mediterranean portions of the region dealt with by Dr 
Kobelt Inasmuch as a large portion of the meridional 
region is occupied by the Mediterranean sea, the author 
19 , we think, wise in paying some attention to the fauna 
of that sea, as well as of other stretches of water in¬ 
cluded within his area A special chapter is devoted to 
the Mediterranean, and the author commences by ad¬ 
dressing himself to the problem as to whether that inland 
sea IS really an independent tract or a section of the 
Atlantic 

The colossal faunistic and structural monographs 
issued by the Naples Zoological Station, as well as the 
results of elaborate studies carried on at similar institu¬ 
tions along the coasts of the Mediterranean, have made 
us well acquainted with the shallow water fauna of that 
sea. We are less informed as to the pelagic creatures, 
especially mammals, and about the deep-sea fauna. As 
to the former, observes the author, **the mammalogist 
will, with a regretful shrug of the shoulders, confess him¬ 
self incompetent ” to speak with accuracy So far as we 
know, the whales are not special to that sea , nor does 
paleontological evidence hint at the Mediterranean as a 
centre of origin Oliver Goldsmith, in his “Animated 
Nature,” pointed out that the Mediterranean dolphin 
occurred in the Red Sea He was doubtless nght, 
though the reasoning employed may have been defective, 
and there is no prevision of the Suez Canal 1 The sperm 
whale IS found therein, and (if we may regard the sea 
beast from which Perseus delivered Andromeda as a 
“ monstrous physetere ” !) was even known to the ancioits. 
Pliny’s Orca was, it appears, rather that “sea should'nng 
whale” than a gladiator The dolphin of the Mediter¬ 
ranean has received many names, but there seems to be 
little doubt that that whale of Greek coins is exactly the 
same as the dolphin of the coasts of the Atlantic “As 
concerns mammals,” concludes Dr Kobelt, “the Medi¬ 
terranean IS an impoverished gulf of the Atlantic Ocean ” 

In the characteristics of the Mollusca found, and 
some other animals, the Mediterranean presents tropical 
characters which are, partly at least, in reality due to the 
Suez Canal Mr E A. Smith, of the Natural History 
Museum, contributed some years since a number of 
interesting facts to the Zoological Society bearing upon 
such immigrations The Mediterranean, as is well 
knovm, sinks in places to profoundly abyssal depths, the 
actually greatest depth appears to be 4400 metres; but 
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here no living organisms ha\e been found It is purely 
azoic , the reason for the want of life is, according to the 
author, the want of oxygen and the abundance of carbonic 
acid 

There is, in fact^ no special deep sea fauna found in this 
large tract of water 

Turning to the terrestnal mammalia, the author comes 
to the conclusion (elaborated in a special and highly 
interesting chapter) that their range to day is m thorough 
agreement with the distribution of land and water The 
Mediterranean southwards and the nosphorus westwards 
form barriers which divide faunas This is illustrative of 
what IS apt to be a common error in text books of 
zoology When Mr Sclater originally divided up the 
earth into zoological regions, he did not profess to do so 
for more than the Passerine birds, though his conclusions 
were shown later.by himself and by others to apply to 
other groups also They do not, however, in the least 
apply to various invertebrate groups, and in dogmatically 
dividing the world into the Sclaterian regions, the writers 
of some text books have cntirel) lost the prune object of 
such a regional division The more modern > uthenan 
mammals arc controlled in their cange by what are 
largely existing barriers , the more ancient molluscs show 
in their distribution the non existence of such bamers in 
ancient times Dr Kobelt dwells upon the distinctness 
of northern Africa from Europe so far as concerns its 
mammalian inhabitants He is disposed to dismiss the 
Gibraltar monkey as truly indigenous to that peninsula, 
though admitting the occurrence of fossil allies in 
European strata ofaPleistocene and Pliocene age 
On the whole, however, we arc not certain that Ur 
Kobelt has taken so fortunate an instance as he might 
have done to illustrate the effects of modem barriers in 
the dispersal of mammals It is perhaps a little too 
strong, in the face of he lists which he gives, to state of 
the Straits of Gibraltar and the narrow passage opposite 
to Carthage that they are “faunistic boundaries of the 
first rank ^ The division between the arctic and the non* 
arcnc parts Cof the paJwarctic region are more easily 
defined from their mammalian indigenes 

Dr Kobclt*s book is closely packed with solid fact, 
and there is no more speculation than is necessary to 
give prominence to such generalisations as appear to him 
to be the legitimate outcome of his laboriously collected 
material ITns has been amassed from the most diverse 
sources , and the author by no means disdains the older 
writers, even the ancients being laid under contribution 
We commend the book to the serious student of roo 
geomphy only, for it is emphatically not to be tnfled 
witM||| an arm chair FED 


j 4 rEJCr~BOO/C of heat motors 

The Steam Engine and Gas and Otl Engines By John 
D Sc, F R S Pp VIII + 646 (London 
Macmillan and Co Ltd , 1899) 

HIS is one of best books which has been pub¬ 
lished in this country on the steam engine and 
other heat motors. The method and style is thoroughly 
chaiactenitic of Prof Perry Many wiU no doubt object 
to the order of arrangement of the various chapters, and 
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will be inclined to think the author has put the cart 
before the horse , the author will probably reply that the 
book was not written for the beginner, but for advanced 
students. 

There is something to be said for the plan adopted ; if 
a text-book for students, engaged dunng the day in 
practical engine work, is given up in its early chapters 
almost entirely to the properties of steam and thermo¬ 
dynamic problems, there is great risk that the student 
will be discouraged and eventually give up the attempt 
to improve his knowledge of the principles underlying 
the working of heat motors 
The author’s plan is to deal first with the more practical 
details, in the hope probably that in mastering these the 
student will find out what he lacks and what he needs of 
thermodynamics and kindred subjects Granted this, 
It IS still a little difficult to tee that an improvement 
would not be effected by putting Chapters xv , xvin and 
XIX on methods of* calculation, on temperature and 
heat, and on the properties of steam, earlier in the book. 
This is shown by the necessity of a footnote on p. 99 to 
explain the way in which the total heat required in 
evaporating a pound of steam is determined 
Chapter 11 ts devoted to description of cylinders, 
pistons, valves, frames, , of whnt the author calls the 
commonest form of steam engine, but as the details ex¬ 
plained include parts of steam turbines, the title is hardly 
happy The illustrations in this chapter are extremely 
good and complete 

Chapter in deals with the value of expansion, and the 
author points out, as a result of his calculations, that 
there are limits of economic expansion, and how easily 
I the Willan’s law can be»dcduced from such calculations 
Chapter iv describes the indicator, its construction and 
the proper way to use it, and the errors it is liable to 
fhen, in the following chapter, come a most valuable 
series of exercises on calculations from indicator cards. 

One of the chief merits of the book, apart from the fact 
that It IS so thoroughly up to date in all its information 
and methods, is the way in which almost every chapter 
ts filled w th numerical exercises , any student genuinely 
working these out for himself cannot fail to become 
thoroughly master of the mam problems confronting the 
student of heat motors 

In this chapter again (v) we have a little awkwardness 
introduced from the particular arrangcment*adopted by 
the author One of the exercises is the draining of a 
diagram, and no explanation of this has been 
given, the reader is referred for explanations to a much 
later chapter of the book. \Vc fear the student is not 
likely to start with much knowledge of entropy, and 
will therefore probably skip these sections 
The next eight chapters arc devoted to the mechanical 
details of valves, governors, air pumps, boilers and their 
fittings and accessories 

The first fourteen chapters may be said to mainly deal 
with the mechanical details of engines and boilers , while 
the rest of the book is devoted to what may be called 
theory and principle. 

In Chapter xvi the author deals with the cost of pro¬ 
duction of energy and ihe efficiency of vanous tvpes of 
motors, a most complete and valuable chapter full of 
good examples Then come some chapters on tern- 
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peraturA and heat, properties of steam, and work, &c, all 
very thorough and very full of matter for careful thought 
In the chapter on the diagrams, more advanced 
theory is taken up, and, in fact, there are several chapters 
here that will be above the average student, and will form 
good reading for the expert , the facts are marshalled 
with great skilLi and the deductions show that the author 
IS a thoroi^h master of his subject 
The chapters on valve motion problems and inertia of 
moving parts are good, and the methods adopted to deal 
with these very difficult problems are as simple as it is 
possible for them to be 

Though only forty-two pages are devoted to gas and 
oil engines, the author has managed to get in a great 
amount of most useful information, and to give all that 
the general student needs 

The remaining chapters are devoted to certain impor 
tani thermodynamic problems and to un inquiry into the 
properties of superheated steam 
Most certainly Prof Perry has produced a text hook 
which must be on the shelf of every student of applied 
thermodynamics, and of every engineer who has to deal 
with the utilisation of energy H B 


Of/iV BOO/C SHELF 

Practical Plane and Solid Geometry for Advanced 
isludenls indudtn^ Gtaphu Status By J Harrison, 
MIME, and (j A Baxandall Pp xii + 558 
(Macmillan and Co, 1889) 

This book appears to compare very favourably with most 
English works of its class The greater part of it deals 
with practical solid geometry, including the method of 
indexed plans , this subject is treated in a much more 
methodical way than is usually the case, and the 
authors very properly call attention from time to^ime lo 
constructions which are of a fundamental character It 
IS a pity they did not go further, and clearly distinguish 
throughout the book the worked examples which involve 
new points of theory from those which merely illugtraie 

J general constructions previously given The directions 
or making cardboard models ought to be very useful to 
the student, and the constructions arc explained m such 
a way as to make the reasons for them intelligible 1 he 
section on plane geometry is distinctly above the average , 
in particular, there is a very interesting discussion of the 
description of an ellipse by means of a paper trammel 
Of graphical statics only a brief outline is given , but it 
IS useful enough so far as it goes There is one error to 
which attention ought to be drawn on p 343 it is stated 
that the tangent plane to a surface at an anticlastic 
point cuts the sunace in a curve with a double point 
where there are two inflexions this is not generally the 
case, and, in fact, the anchor ring gives an example of 
the contrary Here the section is a bicircular quartic 
which has a real ordinary node when the tangent plane 
cuts the ring, and is not parallel to the polar axis 

Grundttmendermantiinen Meteorologie ByW KOppen 
Pp VI + 83. (Hamburg G W ^lemeyer, 18^) 
This little work serves two purposes , it is practically a 
concise elementary meteorology, and a guide for the use 
of sailors, showing the best routes m the different oceans, 
with directions for the management of vessels in storms, 
esp^ially the dangerous West India hurncanes and the 
typhoons of the China seas. Dr Kdppen has been 
known for many raars as one of the most prominent 
meteorologists, and having access to the large amount of 
materials collected by the Deutsche Seewarte, we might 
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expect to find the result of his long expenence embodied 
in a useful and an attractive form The work meets our 
expectations in every way , all details which are un¬ 
necessary for the obiect m view have been carefully ex¬ 
cluded, while all technical and nautical expressions are 
fully explained, so that the work, which is specially 
written for seamen, may be read with interest and 
advantage by all who are desirous of obtaining a know¬ 
ledge of maritime meteorology His treatment of the 
subject includes the general circulation of the atmosphere, 
as well as the movements of waves, tides and ocean 
currents, 'ind the value of the treatise is much enhanced 
by explanatory figures in the text and by separate 
charts and diagrams 

Inorganic Chemical Preparations By helix Lengfcld 

Pp xvin + 57 (New York The Macmillan Company. 

London Macmillan and Co, Ltd, 1899) 

Tins IS a compact series of instructions for the pre¬ 
paration of typical inorganic compounds, the selection of 
which seems to have l>een very judiciously made Re¬ 
ferences to onginal literature are given in connection 
with each preparation The author takes care to explain 
'*that the manual is merely a laboratory ^uide, and that 
unless the work is Larefully supervised, it may become 
purely mechanical, and the course lose half its value ” 
It is, in fact, a senes of recipes, and no attempt is made 
to explain the innumerable difficulties that will confront 
the inexperienced worker This is not said by way of 
complaint, on the contrary, it is the incidental and un- 
exp^ted difficulties of an operation rather than the 
plain sailing that give the operator occasion to think, 
and lead to the close association of the teacher with the 
mind of the learner 

Mr Lengfeld purposely refrains from giving a complete 
list of references to literature, being of opinion that the 
student should learn to use dictionaries of chemistry It 
1$ doubtful, however, whether the student is able to make 
a discreet choice from the innumerable references of a 
dictionary, and we think that the author has rather lost 
an opportunity in not making his list of references more 
ample To those teachers who are introducing more in 
organic preparation work into their courseti this book is 
likely to prove welcome A S 

The Utility of Sulphate of Ammonia in Agriculture 

By James Muir, MRAC Fp 68 (London 

Sulphate of Ammonia Committee, 4 Fenchurch 

Avenue, E C , 1899) 

This is the essay which won the pnze lately offered by 
the Sulphate of Ammonia Committee. Mr Muir has 
carefully compiled his little treatise, and made ajudicious 
selection of results of field expenments to illustrate the 
use of sulphate of ammonia, and to compare its results 
with those obtained from the use of nitrate of soda. 
Naturally, the results of the Kothamstnl experiments are 
those most largely drawn upon , Woburn is also quoted 
from to a considerable extent, and the author consider 
ately always gives references to his authorities The 
compansons ^tween the effects of nitrate of soda and 
sulphate of ammonia are fully and very fairly drawn^ and 
the farmer should find the essay a great help in deciding 
which of these nitrogenous manures to apply in any par¬ 
ticular case No doubt the farmer, for whom the essay 
IS chiefly written, will turn to the last three pages, which 
contain a summary of conclusions and compansons 
between the two important nitrogenous manures This 
summary is in twenty-seven paragraphs, and but few 
of these lay themselves open to cntiasm. We can only 
suggest thiat the author might have pointed out more 
^learly in this summary, paragraph 3, that leguminous 
plants can, under favourable conditions, make use of free 
nitrogen, paragraph 7, that nitrogenous manures, and 
espeaa/fy ammoniacal manures, do not give their best 
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results unless plenty of ash constituents are presenti phos 
phates as well as potash , pAragraph 20, that phospnates 
are a highly desirable addition in the manuring of barley , 
and paragraphs 34 and 37, that both phosphates and 
potash should be used on potatoes and on ifrass land 
when sulphate of ammonia is used to supply nitrogen 
The Committee is to be congratulated on having 
secured and published a very useful and very justly 
written essay 

RucUd Books I -IV Edited by Charles Smith and 
Sophie Br^nt Pp viii + 288 (London Macmillan 
and Co, i^) 

With this book we have another addition to the great 
number of text-books on the Elements of Geometry 
Its chief features seem to be that the editors endeavour 
to instil into the students the notion that it is the cor 
rect reasoning and proof of the propositions which should 
be mastered, and not so much an exact repetition of the 
words of the text-book or teacher 
Abbreviations are freely used early in the first book, 
and these should be ademted generally by beginners, as 
the reasoning of a proof can be more easily scanned 
The editors have in several cases departed from Euclid’s 
solutions and adopted in their stead more modem and 
simple methods. Included in the text are many examples, 
both original and selected, from mathematical journals 
and examination papers In this form the Elements 
should be found useful in many schools 

Sylvia in Flowerland By Linda Gardiner Pp 198 
(London Seeley and Co, Ltd , 1899.) 

An attempt is here made to employ the methods of T^wis 
Carroll in the teaching of botany In the first chapter 
the foxglove explains ** This is Leap Year with us (the 
flowers}, and so we have a thirty first of June,” and 
because the thirty-first of June does not occur every year, 
It is a day of special favour to humans, who are allowed 
^ to hear with both eyes and ears ” Sylvia talks with 
plant after plant, and is instrurted by them in the 
Mcinating mysteries of cross pollenation and many other 
interesting questions of plant-life The jam is some¬ 
times scarcely thick enough to hide the powder , but we 
have little doubt that the volume will find many appre¬ 
ciative readers. 


LETTERS TO THE EDITOR 

[ TkiEdiUr dns mi Md kimulf rgsmntihh f^r ^yinims «r- 
pr§ss§d iy kit ^orrupomdmts Nniktr can kg umdirtmka 
/# rvOww, #r t0 correspond with tho wriiors oA r^octod 
masmscripis iniondod for this or any otkorpart of N ATUia. 
No notice is takon ef anonymeau eo m m um Uatiosu J 

The Stockholm Conference on the Exploration of tho 
Sea 

1 CANNOT rcfrmJn from addressing to yon a few words In 
support of Prof llerdman 1 remarks on the outcome of the 
Stockholm Conference With marine bioli^ so eminently re¬ 
presented at the meetings, there was grouna Tor an expectatioir 
that the report would contain primarily recommendations for 
work at sea The representalives of chemical and physical 
work appear to have known their minds and to have obtained 
the just recogfutioD of iheir claims 

Ilitherto in biolopcal investigation work has been too ex 
clusively devoted to the food fishes themselves—too little to the 
food of these fishes—far too little to their biological environ 
roenL It will be to many eager students, both of fishery affairs 
and marine biology, a matter of dumay if nothing more definite 
resalta from this (^fcrence There are, and nave been, too* 
many committees, secretaries and bureaus engaged on this sub¬ 
ject As Prof Herdman says, we want work at sea To be 
precise, we want, to begin mth, two well eqomped trawlers 
and the right men in them If the Stockholm Conference had 
recommended even one, it would have been a sign of grace 
Such boats are not mere scientific initrumenti—not merely the 
luxuries afforded by governments in tiroes of prosMnty—but 
sound financial investments in fishery affairs The Norwegian 
Government has, I understand, order^ one, admirably devised 
for marine Invesligationt Gborgb Murray 
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Butt of Sir Oeorge Stoket 

\ou were kind enough to say last June that Mr Hamo> 
Thomycroft would undertake the production of broue copies 
of the presentaliuD bust of Sir George Stokes, about one third 
of the size of the original, at a cost of seven guineas each, in 
case twenty five were ordered, and that names would be 
received by Sir William Crookes and myself 

If anybMy wanU such a copy 1 hope that he will wnte to 
me at once John Prrry 

Royal College of Science, London, South Kensington, S W , 
November 22 


Magmtism and Electnaty By J Paley Yorke Pp 

Mil Yorkl’s object is to provide an introduction to this 
bnuQch of physics for those students who already possess 
WHIM acquaintance with general elementary science His 
treatment is non mathematical, and no precise in- 
itnictions are mven for expenmental work, ft is a little 
difficult to understand the reason for the interpolation of 
chapter v, headed “ Electricity,” between the subjects of 
magnetism and the .study of electric currents, more 
especially as the subject of electrostatics is resumed m 
chapter XU The explanations are clear and simple, and 
the book should give an intelligent reader sound pre¬ 
liminary conceptions of an important subject 

Fidd and Folklore By Harry Lowenson With a 
chapter on Folklore by Alfred Nutt Pp vii -I- 77 
(London David Nutt, 1899.) 

The collection of short essays on various aspects of 
nature-study collected here should do a great deal to 
wards enlisting the sympathy of school teachers m de¬ 
veloping a love in their pupils for outdoor observations of 
animal and plant-life. Mr Lowenson gives, in an in¬ 
formal way, a series of useful hints as to now to set about 
observing nature, and what books to consult to find the 
explanation of observations which are not at first easily 
understood Mr Nutt’s chapter describes the scope of 
folklore and the aims of students of this department of 
knowledge 
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A Geometric Determination of the Median Value of a 
System of Normal Variants, from two of its CentUes 

A SHORT account appeared in Nature, October I 3 , p 584, 
of a paper read by me at the British AuMiatioa, entitled the 
“Median Estimate,” which a ill appear in the forthcoming 
Journal of the Anociation Its object was to solve a problem of 
the following kind 1—40 per cent, of the members at a meeting 
vote that a proposed grant should be less than ioo4. 80 per cent, 
vote that it should exceed 500/ What is the Median utimate, 
supposiitf the normal law of frequency to hold good ? That ia 
to lay, What u the sum that one half of the members would 
thmk too little, and the other half too much, and which there¬ 
fore presents the best compromise between many discordant 
opinions? I showed that the calculation was exceedingly 
simple if certain tabular valae.s are used that will be spoken <h 
later Bui, on after reflection, it seems to me that ftinher sim¬ 
plification 11 both desirable and feasible The problem is- 
representative of a Urge class of much importance to onthro 
pdogists in the field, few of whom appear to be quick at antb- 
meUc or acquainted even with the caements of algebra. They 
often desire to ascertain the physical chamcteristics of races 
who are too timorous or suspicious to be measured 
Individually, but who could easily be dealt with by 
my method Suppose it to be a question of strength, as. 
measured by Uftlng power, and that it hat been ascertained that 
aporcont ofthemfidl to hft a certain bag A of known weight, and 
that 4 per cent of them &il to lift another heavier bag B FnN» 
these two daU, the median strength can be determined by the 
simple method spoken of above, and not only it but also the 
distribution of strengths among the people. Having indicated 
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4he nblltf and imporUDce of Um geoml problem, 1 will pro- 
lo work out the ptiticolar cue of the voten by the now 
ifhrther simplified method In Fig a let the bue line a represent 
100/ and let each succeuve honimtal line above it represent an 
'increment of ioq 4 A dot A is placed on g, at the division 40“, 
and another dot B is placed on the ordinate at the division 80” 
at the level of the fourth line above o Therefore A and b are 
plotted at their respective places. Join the two dots with a 
stmlght line. The place where this line cuts the ordinate at 
50", shows the Median value The principle on which this 
•eic^lnely simple process rests must be esplalned by begin 
nlng with Fig i, where an ordinary curve of dUtnbutlon is 
drawn about the axis h, with a quartile equal to 1 The 


•cendles from the axis to the curve are given in the following 
smtll uble (see my Natural Inhentanee,*' Macmillan, 1889) 
which la Mi»odoced here for convenience 


CtniiUi to tko gradti o* to ± $0” {mgatwo for tugaitvt ^rodoi^ 
positvoo for posUivo grmdes) 


± 


r 

■ 

3 

4 * 

3 

6“ 

7 

8 

9 

0 

DOD 

o^H 

©■o; 

0 11 

0 IS 

0 19 

0 BB 

0 Bd 

0*30 

0 34 

10 

**38 

QAl 


049 

1 033 

057 

0*41 

0 65 

0*69 1 

1 074 

»' 

078 

0 Sfl 

0 18 

DOI 

093 

1 oo 

10s 

1 10 

1 IS 1 

1 ao 

30 

1 91 

1 ¥> 

>35 

« 4 » 1 

147 

1 54 

l*flo 


**74 , 

1 Ba 

♦0 

1 90 ' 

>» 

*oS 

B 19 ! 

a 31 

»44 

9*43 

■79 

3-03 

3 45 


log technological fbnnuUe were similarly translated into straight 
lines by Lalanne, and discussed by him in a senes of papers 
(1846-1878). He termed the process by which a proper choke 
of scales enables us to represent a given curve Iw a straight 
line, amamorpku Mmotry Prof Pearson also tells me that 
in Lalanne*s hands and in those of hu followers (Hermann, 
Vogler, Kapteyn, &c ) this geometry has been of gmt service 
in eihibicing engineering and other data m a form suitable for 
ea^ reckoning 

A convenient scale for the pocket book may be made on a 
strip of paper st^uarely ruled in mlihmetresp on which the 
tabular numDers divided by 4 imd multiplied by 100 are entered. 
Its range between ± 45" is consequently 100 x (2x3 44) = 

123 mlllunetres, which is leu than 
5 inches, or than the length of a half 
sheet of ordinary notepaper The scale is 
to be used for plotting the values of a, 
and ffi, while the miUunetre graduations 
along the oppoate edge of the suip serve 
for the ordinates A and B. For frequent 
service, a ruled blank form, like Fig 2, 
u quicker in use, and it need not, 1 think, 
be larger than half a sheet of foobcap 
paper, or eight inches wide Thu would 
sunice to show clearly each alternate 
centile, as about the middle of the form, 
where the ccntiles lie closest together, 
the alternate centiles would be more than 
one-tenth of an inch apart 

An attempt is made at the bottom of 
Fig 1 to exhibit the amount of error 
that would be produced by a simple inter 
polation between A and B, but it u better 
to make the companion numencally 
I^t a and 6 be the percentage of those 
who voce, Sue ,, for leu than A and B re¬ 
spectively, and let a and /I be the tabular 
numbers tkHr npms^ correspond¬ 

ing to a and on the scale reckoned from 
o" to 100” (and not from o" to ± 50") Let w be the unknown 
median and ^ the unknown ooartile of that curve of normal 
frequency which passes tbtou^ the plotted pomtkms of A and 
B, then 

w-»-ya=sA w + 7/i = B. 

Whence, by eliminating 7, we have 

The*'meduns calculated" in the table below arc thus de- 
nved The ample interpolations require no explanation 
Grmduailons on the scale o" to ^ 45° are m brackets. 



Tlw theorattcal valoai for A 50* aro Infinitely large 
The ourve eeaaei to be tmstvortliy otitilde about ± 45 

When A and B are plotted on tig i there can be only one 
normal curve of frequency whose sleepneu, as measured by its 
•quartile, allows it to pass through both of them This curve 
might be drawn, but by a tedious process of trial and error, to 
avoid which the arrani^ment shown in Fig 3 has been devised, 
•and the troublesome curve u dispensed wiUi. The ordinates in 
Fig 1 are so stretched apart or compressed together, laterally, 
that the curve is changed into a straight line. Let x be any 
absdssa in Fig 1, counting from the middle of the axis to the 
Tight or left as the case may be, and let / be the corresponding 
UDular value. Then, as in Fig 2, draw an absdsu x of the 
aame nominal length os sr, bat a real length s^ny, where 
M » I or some more convenient number. Now let pi, /y, 
dec., be points on the curve in Fig 1, having the co-orainates 
/i > ^si /si , then the corresponding ixunts in 

Fig a will occupy positions having the co-ordinates of «/|, pi 1 
y% > Vst other words, they will lie In the same 

straight Ime The ordinates of any nonnu curve are expressed 
by moltiplyiiig the Ubular numbers by the quartile of that curve 
Let y be the quartile of any given curve, and write n* for n^ 
Then sabsUtntlng a' for » in the above, we still find that 
/lo /si ^ the same stiaight line in Fig 2 

Omucauently the propoeltion is true generally 

Prof Karl Pearson informs me that various corves ra pr ee ra t- 
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ValuM of A 



(+»“) 

(+ 30 -) 

(+ 4 o'> 

(+50) 


70 

80 

90 

93 

a = 20'* (-30") 





Medians calculaled 

348 

300 

259 

236 

Simple interpolation 

340 

300 

371 

360 

a=40"(-io") 





Medians calculated 

231 

193 

167 

IS 4 

Simple interpolation 

233 

1 

200 

1 __ 

iSo 

*73 







The interpolated resulu are, of course, correct when A and B 
are symmetrically placed, as they are at 20" (• 30*), and 80" 
(+ 30^) They are most incorrect when either A or B is near to 
the limiu of the curve, and when both are 00 the same side of 
its middle pomt. 

When applying the method practically, espxiallv up>n some 
unlasailUur CMra^rlitic whose law of frequency u aoubtful, the 
determination of M should be considered as a first approxlms- 
tion, Hod the proceu be repeated with two new values A| and 
B], the one a little less, and the other a little greater than M 
The new result M| could be accepted as final 
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For perfection of umphcity lome method, whether it be 
gt»phic or ubaUr, for converting obeerved numben into per 
centilei, might be printed at the buk of the blank form 

Francis Galton 

On the Cauae of Dark Lightning and the Clayden 
Sffect 

I HAVE been criticised In a letter which appeared recently in 
Nature for not alluding in rov letter on dark lightning to the 
peculiar phouwraphlc reversal known as the Clayden effect 1 
must confM that at the time of writing my letter 1 was unaware 
of this effect, a description of which has only appeared, so far 
as I know, in one of the photographic journals. Mr Clayden 
has certainly explained dark li^tning, and it only remains to 
explain his explanation As I think that this effect is not 
geneially known, I believe that it may be worth while to dc 
vote a HW words to the statement of the case before describing 
the experimental ilork by which 1 have determined the foctors 
which play a part in this very curious photographic phenomenon 

Mr Clayden showed that if a plate wbicn had received an 


Fig I diows a scries of spark images, some normal, some 
partly reversed, and others wholly reven^ The sparks are 
those of a large mductorram with a nod-aixed Leyaen Jar in 
circuit. The sparks were all of equal intensity, but after each 
discharge the iris diaphragm of the lent was doted a latle. 
It wd] be seen that tne borders of the bright sparks are re- 
versed. In some the image is reversed, with the exception of 
a narrow thread down the core The images were impressed 
in succession on the plate fav moving it in the camera. A plate 
holder was dispensed with, an opening being made In the 
gmnd gksi back by removing a strip a Tew centimetres wide 
plate was held against this opening, and a large oamber 
of exposures made in a few moments. Of course, the room 
was in total darkness After exposure, the plate was exposed 
to the Kght of a candle for a second or two, aM then developed 
In this series of ntetures it will be seen that the edmof the 
bright imam of ine sparks are reversed, the intensity on the 
border of the image being leu than at the core As the inten¬ 
sity of the spark bcctmics less and leu, the bright central core 
dwindlei down to a mcie thread, and eventually disappears, 
the spark’s image being feeble enough to reverse over its entire 
area. 

This explains why the dark lightning flashes are usually 



Fia 1 raroiffcatlons of the main flash The ramlflcations are less 

brilliant discharges and reverse, while the mam one u loo br^ht 
impression of a lightning flash or electric spark was subsequently to cause the effect 

slightly fogged, either by exposing it to diffused light or by The first thing that occurs to one is that It may be some 
leaving th^ens of the camera open, the flash on development peculiar radiation, which the spark emus. Which is wanting in the 
came out darker than the backj^nd If, however, the plate light coming from other bodies. If a small photomphk plate 

was fopged before the image of the flash was impressed, it came is partly screened by a piece of black paper and iliumlnaM hj 

out blighter than the background, as m the ordinal^ |»cium the light of a small spark at a distance of two or three feet, and 

of lightning I refer to the appearance in the poBiti\e pnnt anmilai plate, screened m thewme manner, is illuminated for 

In each case This u quite different from ordinary reversal a moment by candle light of sufficient intensily to produce the 

due to the action of a very intense light, for the order in which rame amount of blackening on development, wi shall have the 

the lights are applied is a fiictor, and the phenomenon Iiei means of showing that the spark light difiiera in its action on the 

wholly m the region of under exposure 1 repeated Mr Clay plate from that of the candle If these two phuet, before 

den’a experiment, and obtained dark flashes without any development, be half screened id a direction at right angles to 

difficulty the former one, and exposed ^o the light of the candle for a 

The cfleot cannot, however, be obtained by impressing an second or two, the part of the plate which has been illumin 
image of the filament«f an incandescent lamp on a plate, and ated by spark hght plus candle IMt does not become u 

sobseqnenttjr fogging the plate Oearlv there is something black on developing as the part whieh Iws received candle 

about the light <u Che eicctnc spark which is essential to the light alone, whereas the part which has been twice exposed 

production o7 the revertsi It u not intensity, however, for 1 to candle light is blacker than that which has been only ex 

found that it was impossible to obtain reversed images of bright i posed once This shows that the light of the spark does not 

sparks with the lens wide open I act In the same way as the light of the candle WbeieiD 
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does it differ? It wemed possible that the peculiarity lay in 
the nature of its ndiatloa. To test this a pnsm was placed 
before the lens of the camerat which broke up the imaae of 
the spark into a senes of nark images of oifferenl colour 
The plate was caponed to the flashed spectnim of a single 
spark, then removed from the) camera and eaposed to the 
(»ndle Urtt, and developed If the reversing effect wu due to 
any peculiar radiaiion or wave-length we should find the reversal 
at that part of the nectrum where the effective radiation 
belonged, say in the Inna red if the reversing power lay In long 
waves given out by the spark It was found that the entire 
spectnun came out Urtter on the negative than the ioned 
background* A second plate was exposed to the spec t ru m 
then slightly fogged, and a second spectrum impressed on it in 
a different place. On developlDg, cme spectrum came out light 
and the other dark Clearly the effect does noi depend on wave 
length It then occurred to me that the time element might 
chter into the problem The light of the spark is over m about 
i/jooooof a second, and it md not seem impossible that a 
bnght light of exceedingly short duration might act quite 
diftmntly on a plate from a weaker light of longer duration 
This may be tested m a variety of ways. We may open the 
lens wide, impreu the image of a single spark on the plate, and 
then stop the lens down and supenmpose a number of spark 
images sufficient to make the total exposure the same in each 
case. ' This was the first method which 1 tried In order to 


compel the successive sparks to pass over the same path, that 
theli images might be supcrposeci, I shut them up in a capillary 
tube. With the lens open wide enough to give the maximum 
reversing action, 1 passed a single discharge through the capil 
laiy Siccing the lens down to one quarter of its former 
aperture, fW discharges were passed through the tube The 
plate was then fogged in the usual manner, and on de\elopment 
the sikgU discharge was reversed, but the composite one was 
not 


Vw 2 IS from a plate showing this effect The upper ima^ 

^ Ure Those diichargea thronch the capillary, with dif 

' fortint apertures of the lens, the lower images are those of 
double Or triple discharges through the same tube The left 
hai^ aide of the plate was exposed to the candle light for dif 
httni amounts or time, by moving the screen over small dts 
uboes dunng the exposure Only the single discharges reverse, 
though the density of the images on ihc unfogged portion of the 
pliLte u the same. 

This was ve^ strong evidence that the duration of the illu 
mipkdon was tne in^rtant foctor Some years ago I measured 
tt)e dnrati9q of the ^sh of exploding oxy hydrogen, finding it 
to be about f/isobo of a second PossiUy the flash of such an 
eapforiOO would duplicate the effect I exploded several glass 
bidbe filled with electrolytic gas, but found that the action was 
Um tame as Umt of ordinary light, it being impossible to get 
ap]r'revenal ^ The flash evidently lasted too long, or there still 
f^malh^ fepme undiscovered factor 

The difference between the action of spark luht and the light 
^ihe oxy hydrogen flaidi is shown in Fig 3 ^ Plate **a** shows 
Che effect of the exploaon flash. Squares 1 and 2 received the 
light from an exploding bulb, the rest of the plate being covered 
Squares 1 and 2 were then exposed to the light of the candle. 
Sduaxe 1, which has received the light from b^h soorces, is the 
brightest, that Is, the effects arc additive, there being no reversal 
Plate **b” shows the action of the light from the spark. 
Squares 1 and a were Illuminated by %e spark light, then 
squam a and 4 were exposed to the candle In this case, square 
4, which was illuminated by the candle, is brighter than square 
a, which reedved both the loark light and candle light In this 
case the effects are not additive, there being reversm 

To demonstrate conclusively that the time fiwtor was the only 
one, it was necciauy to secure an illuminatioo independent of 
the electric spark, and of as short duration ThU was accom 
plis h ed in the following manner A 30 cms. in diameter 
was furnished with a radUd slit 1 millimetre wide near iu 
periphery, and mounted on ^e shaft of a high speed electnc 
motor. A second slit of equal width was arranged close to the 
rim of the disc, in such a pontidn that the two «its would be in 
ootnoideace once in every revolution Thk second slit was cut 
m the wall of a vertical chute, down which a photographic 
plate could be dropped. By meaiu of a lan^ convex lens of 
Aon focus, an image <rf the crater of an arc lamp was thrown on 


* Tk« dftAs ta thb figmnri In two othm stnl by Prof Wood, 
too Inditthict to bs rspro Jua d Hthfisetorily -Bp. Natuu. 
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the point of coinadence of the slits The intensity of the 
lUuminaiion transmitted by the slits when In comcidencc wan 
almost sufficient to char paper The motor was now set id 
motion, and a plate dropped down the chute On developing 
this plate, three images of the slit appeared, not at all over¬ 
exposed, though the plate was the fonest obtainable, and the 
iDtenm^ of the light while it lasted comparmUe to that at the 
focus of a burning glass. By measuring the distance between 
the images and the vertical dinancc through which the plate had 
fiilicn, It was an easy matter to cakulate the speed of rotation, 
which was found to be sixty revolutions per second, the air frictlow 
of the disc preventing higher speed The duration of the exposure 
will be the time occupied by the rim m travelling a distance 
eoual to the width of the slit, or 1 mm Thu was found to be 
1/55000 of a second, about that of the spark The crucial 
experiment now remained. A second plate was dropped, and, 
before development, was exposed to the light of tne candle 
TAe images of th$ sHi wen most beauit/ully reversed^ except at 
the centre, where the light was too intense It teems, then, 
that wc are justified in assuming that the action of an tntenu tight 
on a platefor a very brief time interval decreases the sensitive¬ 
ness of the plate to light It is curious to contrast with this 
effect the fiict that exposure to a dim light for a moment or two 
appears to increase the sensibility by doing the small amount of 
preliminary work on the molecules, which seems to be necessary 
before any change can be effected that will respond to the 
developer 

1 am not prepared to say what the nature of the change 
effected by the flash is. Possibiy some one familiar with the 
theory of sensitii'e emulsions can answer the question I have 
tned using polansed light for the reversing flash, and then 
fogging one half of the plate with light polansed in the same 
plane, and the other half with bght polarised at right angles 
to it As was to be expected, there was no difference in the 
effects R. W Wood 

Physical Laboratory of the Univtirity of Wisconsin, 

Madison, Wisconsin, Octob»ao. 


Expenmentt on tba Floral Colouru 

In 1837 the illustrious Herxebos wrote ** The red pigment 
of sever^ kinds of bernes has generally been remrded as a 
btoe pigment reddened by an acid Thu is not the case with 
^ bernes 1 have examined the pigment of Prunus nrasus 
and of Ribes nigrum^ which contain the same pigment, and thu 
is not blue Probably thu has been surmised from the circum 
stance that the sap of these bernes gives a blue precMute with 
acetate of lead, but these precipitates are malate and citrate of 
lead, wherewith the pigment u cumbmed '* He fonnd that, 
after separating these acids from the colounng matter, the latter 
yields a green and not a blue precipitate with acetace of lead , 
and, moreover, when to its aqueous solution a little milk of 
lime is added luflicieiit to saturate all the free add, the super 
natant liouid is red and not blue, which latter it would be if 
its natural colour was blue r He amvei at similar couclutions 
with regard to the red pigment of the autumn leaves of cherry, 
red currant, &c. 

On the other band, Julius Wiesoer, of Vienna, m i86a and 
187a, by a senes of expenmenu, endeavoured to prove that 
the compounds of anthocyan—1 e the blue and red pigment of 
flowers, with lead, alkalis, &c.—are always blue, and U Is only 
when anthocyan u present in the cell sap simultaneously with 
a substance which u coloured yellow by alkalu, &c , that it 
passes by the latter body into green, which thus arises as a 
mixed colour He found that by completely washing out (as 
he thought) this latter body from the petals by warm dilute 
bydrochlOTic add, and then immersuig them in solutions of lead 
and iron salts, they became intensely blue, hence he was led 
to conclude, contrary to Benelius, that the ongmal and actual 
colour of unthocyan was blue and not red 

During last summer I have performed a series of experimenu 
on a number of flowers, with a view of settling the question in 
dupote, as above set forth In the first place, it was deemed 
advisable to observe the effect produced In each Ase by Im¬ 
mersing the fresh petal Into ether saturated with ammonia. The 
results were as follows —(1) Petals which became blue, e^ 
peeony, pink campion, deep red nrden rose, sweet pea, vetch, 
mallow, balasra, geranium, fuchsia, scarlet rhooodendron, 
crimson flax, bluecmitanrea, red daisy, periwinkle, lady's smock, 
became bluish-green (a) Petals which became green, 
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anemone, lailupur, violet, wUlowherb, icArlet tropceolam, red 
rhododendron, bilberry, flowering currant, sceoious, wild 
thyrM, potato, forget me not 

The colouring matter was then withdrawn from these and 
other petals by macerating them for two days in cold methyl 
alcohoX the solution was poured okOT, evaporated to dryness, the 
residue taken up with warm water, and tne solution after filter 
ing tested as fotloura —(1) One drop HCl or H*PO^, followed 
by several drops of ammoma , (a) solution of acetate of lead 
followed, or not, by acetic acid, (3) solution of acetate of 
magnesium The results are tabulate as follows — 


Name of flower 

Natural 

colour 

HCl and NH> ^ 

1 

Acetate uf 
lead 

Acetate of 
Magnasiuni 


red 

deep blue-^green 

bluiidi green 

blue.<green 

Larkipur 

blue 

green 

green 

blue 

Anemone 

red 

green 

green 

■— 

Violet 

violet 

nearly blue 

green 

dark blue 

Oriental Puppv 

Hcarlet 

blue flush 

green 

green 

Campion I 

pink. 

blue at neutral 



point 

— 

— 

Ragged Robin 

red 

blue^green 

green (blue, 
acM) 

bluuh<gTeen 

green (blim, 
acid) 
green 

tlerdea Rose 

deep red 

blue 

Dot R<Me 

clover 

Vetch 

pink 

ennuoD 

red 

red 

green 
dark green 
green 
uue 

green 

bluish green 
green 
bltM 

green 

green 

yicim 

red 

green 

green (blue, 




1^) 

— 

Sweet Pea 

red 

blue-gr^n 

green (blue. 


1 

Mallow 



acid) 

green 

red 

blue 

green (blue. 





acid) 

— 

FncbAia 

rjeranium 

ml 

blue 

hlue-grcen 
(blue, add) 

green 

red ' 

blue 

red purple 
(blue, a<^) 

red pnrple 

PUjc 

oimioD 

blue 

blue 

green 

Flowering Corrant 
DaMy 

red 

red 

green 
dark green 

green 

green (blue, 

green 




acid) 


DahIU 

deep red 

blue 

green (blue, 

green (blue, 




add) 

add) 

Scabioufe 

blue 

green 

green (blue, 

Becony 

KbodMcnclron 

red 

pink 


add) 

green 

green 
dark green 

green 
darit green 

deep green 

Primula 

r^ 

green 

green 


Pen winkle 

Mae 

blne^-grecn 

green (blue, 




add) 


Fonglove 

red 

green 

green 

— 

Sna^ragon 

Hyaantn 

red 

green 

green 

— 

blue 

blue flakes 


green (blue, 
add) 
de^>UQe 

Tulip 

red 

red brown 

green 

Orchid 

red 

pure blue 

green (blue, 
acid) 

poetea 
gcM (violet 
Uue, add) 


In a few oases the aqueous solution of the pigment, after 
acidification by HQ, was shaken up with amyl alcohol, and 
after allowing to separate, the lower acid liquid was withdrawn, 
and tested with excess of ammonia and of acetate of lead In 
this way, rhododendron, red daisy, red tuUp, violet, foxglove, 
Vkia ermua^ red poppy, gave a brilliant pure blue coloration , 
while, on the other nand, flowering currant and woundwort 
Ave greens with ammonui, but blue precipitates with acetate of 
iead In order, however, to punfy the pigment still more 
thoroughly, Its alcoholic or aqueous solution was shaken up at 
4 ntervws for two days with well washed hide powder, and the 
latter, after filtering off the liqud, was well washed and ex 
tneted with very dilute HCl tlie bri^^t red Uquid thus ob 
tained was treated successively with the wrementloned reagents 
The result was extremely interesting, for while flowering 
currant and rhododendron gave greens, red tulip and purple 
orchis gave blues. In some eases the Wieiner’s experiment was 
repeat^ ^ e the fresh peuls were warmed with dilate HCl, 
and the dMd quite washed out with water, and the now red 
dened organs placed Into solutions of acetate of lead and acetate 
of one, %4ben rboMcn^ron, flowering currant, violet (m some 
cdls), foxglove, Victs graces (in some cells), became green, 
while, on the contrary, Giramiuin firafmse, bugle, the rest of 
the cells of violet, aM of Kirra craeta became blue It was 
ondent, therefore, that Wiesner's opinion that anthocyan is 
Invariably blued by alkalis, &c., and never greened, was not 
oonfirmed, inaamwdi as at least three petals, when treated in 
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the manner he preicribed, were distinctly greened, the pre¬ 
sumption being tnat all yellow Intermlxtore had been obvlat^ 

The general conclusion which I think must needs be drawn 
from thM my experiments is, that there are different stages in 
the development of the floral pigment In the lower tfages 
the natural colour is red, whatever the chromogen may be, and 
so for Berzelius was right. In the higher stages, on the other 
hand, the natural colour of anthocyan Is blue, or rather (at least 
with some chromogeni) it becomes capable of fornDi^ Uue 
compounds or lakes with alkalis and certain metallic saltpL 
Mmreover, as I have laboured to show elsewhere, chromogens 
exist which, except under very exceptional conditions and 
circumstances, are incapable of produci^ a blue pigment; and 
these m all stages naturally develop into a red, the brilliancy 
of which, when contrasted with that of a Mue accidentally 
obtained m an allied species (« in flax), nnequivocaUy attests 
Its real, original, and proper character P Q Kekian. 

The Colour of PUnta 

An examination of the pebbles lying on the beach of the coast 
of the English Channel shows thiat while these are principally 
flints they vary considerably in colour 

The flmts derived from the chalk cliffs surrounding this part 
or the coast, and from which the shingle u generally supposed 
to be derived, are, so flu as my experience goes, invariably 
black, with a white coating on the exterior 

Oni^ about one-third of the flints on the beaches of such 
localities as Eastbourne, Hastings, Brighton, I^he, Folkestone, 
Dover, &c , or in the large accumulations at Dungenctf and ai 
the Chedl Beach are apparently derived from the adjacent chalk 
cllflk, the remainder nelng diflerent shades of brown, grey, 
white and red, the former beir^ the most prevalent In some 
cases the outside coating is of a different colour to the interior 
of the pebble It follows, then, either that the flints from tbe 
chalk undergo some chemical action, either iDtemally or exter 
nally, while exposed to the air and sail water of the brach, which 
chan^ their colour, or the majority of them roost have been 
derived from inland gravels. 

The first theory does not seem feasible, as flints are to be 
found in raised 1 beaches and other positions^ where they 
have been deposited for long periods, still retaining not only 
their interior black colour, but also the white coating on tiiie 
outside. 

If these various coloured beach flints are derived from inlaqd 
mvel beds, they must have been deposited under different con 
ditions from those which now prevail, as there is no atbon In 
operation on the south coast which can convey the flints from 
inland to the sea. The age of some of these shingle beds most, 
therefore, be much greater than has been generally supposed. 

There are isolated pockets of gravel at the top of the chalk 
cliffs in some places, which fall on to tbe beach where the dlflb 
arc eroded by the sea , but these are too few In number to ac 
count for immense deposits such as those at Dungeness, Pevensey 
and Qiesil 

Falling to obtain any light on this subject from geologists to 
whom 1 nave mentionea the matter, and whose oplokms vary 
as to the changes flmts undergo, I venture to appeal to NATUkB 
for a solution W H WHUm 

Boston, Lines., November 27 


THE PROPOSED CHANGES IN THE 
MATHEMATICAL TRIPOS 

T he Cambndge Board for Mathemattca has preionted 
to the Senate a renort on the Mathematical Tnpos. 
This report recommenas certain changes in the regula¬ 
tions relating to that Tnpot. The followup note 
contains an abstract of the proposals made hy the 
Board — 

The schedule of subjects for Part L of the Tnpoa has 
been reduced bp the entire omission of some subjdcts 
(calculus of vanations, elliptic functions, Bessel’s ninc- 
tions, hydrodynamics, souna) Other subjects have been 
limited in extent Ug ngid dynamics, electricity, optics, 
astronomy and otners) Care has bera taken to spKifi- 
caUy exclude parts of some subjects. The arrangement 
of impers it to he entirely chaqg^ and no papen are to be 
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ezclosively devoted to problemt. At the present time 
particular methods are prohibted m answenng the ques¬ 
tions set in oertaui papers, such general restrictions of 
methods are no longer to be maintained A special 
regulation provides that at least half the questions set 
throughout the examination shall be of an elementary 
character 

The Board also proposes to abandon the custom of 
pubbshing the list of successful candidates in order of 


mentf and to follow the method at present adopted in the 
Classical Tnpios. There will be three classes ^Wranglers, 
benior and Junior Optimes^, and each class will consist of 
three divisions, the names in each division being arranged 
in alphabetical order 

The proposed changes in Part I have involved some 
corresponding changes in Part II The class list is to 
consist of three divisions onlv, the names in each division 
being arranged alphabetically, and it is to be possible 
for a candidate to obtain a place in the first division in 
two ways He nuty do so (us at present) by showing 
speoal proficiency in one section of the schedule of sub 
jects, together with general proficiency m one or more 
other sections , or by showing general profiaency over a 
wider range of subjects 

The Board hopes that these changes will induce more 
men to take Part I in their second year , it is at present 
possible to do so under a regulation which came into 
force in 1893, but veiy few have actually availed them¬ 
selves of the rule (probably not i per cent of the whole 
number of candidates since 1892) This is partly due to 
the fact that 90 per cent of the candidates cannot cover 
the whole range of reading in two years, and partly to 
the natural desire of the more able men to appear in as 
high a place as possible in the list By taking the 1 npos 
in their second year, men who intend to study subjects 
such as physics or engineering will be able to gam a pre¬ 
liminary knowledge of mathematics, with indications as 
to how to extend their knowledge in any special branch 
which they may need in their future course The second 
year Tn|ms will be of advantage also to the better 
mathematical men, who now spend half their third year 
in revision and in acquiring facility of solving artincial 
problems. Under the proposed regulations these men 
will have two years after Part I (instead of one) in which 
to become acquainted with the ideas and methods of 
modem mathematics This will be of special advantage 
to men who intend to devote themselves to mathematical 
research 

It IS thought that the abolition of order of merit will 
assist the aims of the Board by making it possible for 
the papers to be easier, and by helping to remove arti¬ 
ficial problems , and also by inducing a greater number of 
men to take the Tripos m the second year of residence 
It IS further felt by many that the proposed Part I is not 
of sufficient extent to even profess to classify the 
candidates in an exact final order of ment 

On November 23 the proposals of the Board were dis¬ 
cussed by the Senate As might be anticipated, the 
scheme was criticised at some length, and particularly 
the proposal to abolish the order of merit ^e Board 
will now revise its suggestions in the light of the 
cntiasms of the Senate, and the Senate will have to vote 
on the final recommendations of the Board. 

It seems that the present Tripos roust be modified in 
some way, as the number of canaidates has been steadily 
foiling off in recent years. Though once the largest 
Tripos in the University, the Mathematical Tnpos is now 
smaller than both the Natural Bcience and the Classical 
Tnpos. Taking an average of the candidates for the four 
years 1869-73, we find that, of the resident under- 
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TJfE RESISTANCE OF THE AIR 

mportance of determinations of the resistance 
^ of the air to moving bodies, in connection with the 
problem of a8nal navigation and numerous other prac¬ 
tical applications, has led the Soci^td d'Encouragemenfc 
pour rlndustne Nationale to offer a prize for investiga¬ 
tions of an essentially expenmental nature dealing with- 
the reactions on a surface moving through the air under 
varying conditions as to form and velocity One series of 
experiments with this object has been undertaken by M.. 
I'Abbd Le Dantec, and a second set by M Canovcttu 
The following account of these researches is b.i.sed on the 
papers communicated by their authors to the BulUttn of 
the Soaety, and the report on them by M Barbel 
The method adopted by M I’Abb^ Le Dantec is very 
simple, and had been used in some previous experiments 
by nim in 1893 It is based on the properly that the 
motion of a falling body is at first accelerated, but the 
resistance of the air, increasing as the velocity increases, 
soon balances the weight of the body, and the body thus 
soon acquires its terminal velocity, and then moves- 
uniformly The resistance of the air at this velocity is 
exactly equal to the weight of the falling body 

In the present experiments the surface whose resistance 
is to be observed slides down a vertical wire, which acts 
as a guide without introducing perceptible friction Its 
weight and area can be easily and accurately measured , 
and Le Dantec has now devised an electnc record¬ 
ing apparatus, which enables the time of fall to be 
estimated with equal precision A band of paper is 
unrolled by clockwork action, and on this band an electnc 
arrangement records the vibrations of a seconds pen¬ 
dulum Furthermore, when the falling surface is released^ 
a current is started whereby a toothed wheel is brought 
into contact with the paper band, and traces on it a dotted 
line fhe surface at ttie end of its descent comes in 
contact with a buffer, the current is broken, and the 
cessation of the dotted line indicates the exact instant at 
which the surface reached the buffer The operator can 
vary the height in such a way that the descent occupies 
one, two, three or more seconds, and by subtraction the 
distances traversed in each successive second are 
obtained 

The experiments were conducted in the chapel of the 
Conservatoire des Arts ct Metiers, the nave of which is of 
considerable height, and their accuracy is verified by the 
perfect agreement of the results Thus severil experi¬ 
ments conducted for the purpose of determining the 
height through which a surface fell in a certain number 
of seconds agreed to within a centimetre The chief 
conclusions arc as follows — 

(l) Even feeble air currents such as are produced by 
persons moving about in the neighbourhood of the 
apparatus suffice to considerably miMify the results, and 
It It important therefore that the experiments should be 
conducted in a closed building, which must, however, be 
sufficiently large for the walls not to materially affect the 
stream lines of the air flowing past the moving surfoce 
(3) A square surface i metre square, moving with a 
velocity of 1 metre per second, experiences a resistance 
of 81 grammes. 

(3) Experiments conducted with three different surfaces, 
ea^ of 1 square metre in area, but of different forms, vis. 
circular, square, and of the form of an equilateral tnangle, 
respectively» show that the resistance depends on the form 
df the surfoce, and the results accord with the hypothesis 
tl^t the resistance of a surfoce of pven area is prq>or- 
tional to the length of its contour This property appeora 
to be new 

(4) For velocities varying within certain limits, the law 
of proportionality of thie resistance to the square of the 
velMfy was verified. 

The resistance of the air to a moving surface can also 
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be measured by attaching the surface to a small truck 
which IS allowed to descend an inclined plane under 
gravity If there were no resistance to motion the 
^uarc of the velocity at any point would be equal to 
twice the product of the vertical height fallen into the 
acceleration of gravity, but since fnction and atmospheric 
resistance reta^ the motion, and the latter resistance 
mcreases with the velocity, the truck soon acquires its 
terminal velocity, and in the uniform motion which 
follows, the total resistance is equal to the weight of the 
moving body resolved down the plane Uy experimenting 
with the truck alone, the resistance experienced by it can 
be obtained separately, and by subtraction the portion of 
the resistance due to the surface under observation is 
found 

This method forms the basis of M Canovetti^s cx< 
penments. Instead, however, of an inclined plane, a 
copper wire was employed, three millimetres in diameter 
and 370 metres in length, of which one end was fixed on 
the side of a hill, and the other on the level ground at its 
base This arrangement is similar to that used in many 
countries where bundles of wood are sent down from the 
hills by means of a wire Owing to the wire hanging 
in a catenary, the lower part of the wire was much less 
Meeply inclined than tlie upper, the wire even sloping 
upwai^s near its lower extremity For this reason 
Canovetti did not take into account the last ninety 
metres of the path 

The mode of suspending the various surfaces by a 
trolley is shown by the accompanying figures, rhe 
wheels of the trolley were provided with ball bearings 
In order to determine what ^rt of the resistance was due 
to the trolley itself, the latter unloaded was allowed to de¬ 
scend a wire at an inclination considerably smaller than 
that employed when it earned one of the surfaces, the 
smaller resistance of the unloaded trolley rendering a re¬ 
duction of the gradient necessary in order that the 
fesistance might be calculated under similar conditions 
as to velocity The experiments indicated that the re¬ 
sistance of the trolley alone was proportional to the 
velocity 

In determuiing the velocity, Canovetti contented 
himself with reading on a chronometer the instant of 
starting the trolley and the instant at which it passed a 
mast placed 90 metres in front of the stopping point By 
dividing the 280 metres traversed by the time occupied 
between the two readings, the average velocity of descent 
was obtained, and this average velocity formed the basis 
of Canovetti’s conclusions. 

The most interesting of these results are those referring 
to the relative resistances of circular and rectangular 
planes, and the efifects of attaching a cone or hemisphere 
to a circular disc forming a bow or stem Canovetti 
finds that the resistance of the air on an area of one 
•quare metre moving with a velocity of i metre per second 
IS 90 grammes for a rectangle and 80 grammes for a 
circle 

A right cone, whose altitude is 1 5 times the diameter 
of Its base, attached to the rear face of the circle reduces 
the resistance to 60 grammes 

A hemisphere placed in front of the circle as a prow 
1) reduces the resistance to 22 5 grammes. 

Finally, in a double cone, formed by placing a cone of 
altitude double tbe diameter of the base in fimt of the 
circle, and a cone of altitude equal to the diameter of the 
base behind (Fig 2), the resistance is reduced to 15 
grammes, or less than a fifth of the onginal resistance. 

Canovetti made f senes of further expenments on 
solids resembling in form the Chalais balloon by sus¬ 
pending a cone and hemisphere, joined by their ba^ in 
a net (Fig 3) In one of these observations the resistance 
jjas equal to 80 gratnmes. This high resistance was due 
■Igely to the net, but also in part to the instability of 
motion, which aiused the whole model to undulate. In 
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proof of this latter influence expenments were separately 
made on models ngidly actachra to and freely suspended 
from the trolley By taking a model formed of a cone 
and hemisphere, and attaching it to the trolley by ngid 
supports fixed one near the common base and anotlm near 



Fig. I 


the vertex of the cone, a coefficient of resistance equal to 
one seventh of that of the corresponding circular disc 
was obtained 

To sum up, then, Le Dantec’s expenments appear to 
have been conducted with every precaution to secure 



Fig 9 


accuracy The coefficient of resistance which he calcu¬ 
lates from determinations made in a room from which 
draughts are carefully excluded must be regarded to some 
extent as the limiting value of a physical constant ob- 
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tamed under conditions which an difficult to realise m 
practice We may compare such determinations, with 
the determination of the weight of a cubic centimetre of^ 
absolutely pure water, since in all probability a large' 
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volume of air free from all currents and a cubic centi¬ 
metre of water free from all impurities, are both of them 
welUnigh equally difficult of reuisation The exact dc 
termination of such constants is nevertheless of the 
greatest scientific interest, and even the diffierence be- 
tweto their values and those obtained under more normal 
conditions affords a measure of the allowance that must be 
made for the discrepancies which exist between theory 
and practice. 

Qmovctti’s cxpenments, on the oithcr hand, are 
essentially of the rough and ready order in several 
respects. The wire hanging as it does in a catenary, the 
differences of inclination at different parts of the course 
render the motion far from uniform over the 280 metres, 
and the estimaled velocities can only be rcMrded as 
average velocities in a motion with vanable velocity, the 
details of which have not been fully investigated A 
further source of error is due to the sagging of the wire at 
the point where the trolley rests on it^ and the consequent 
absorption of energy m producing vibrations It is thus 
not surprising to find that Canovetti obtains 90 grammes 
for the resistance of a rectangle where Lc Dantcc finds 
81 grammes , one might not unreasonably have expected 
a greater discrepancy Although Canovetti avoided 
windy days, yet his experiments were conducted in the 
open air under conditions which might be regarded as 
normal in ordinary calm weather, and so far as the re 
suits bear on the Question of the relative efficacies of dif 
ferent forms of balloons and other bodies in overcoming 
air resistance, they may be regarded as furnishing data 
of considerable practical value G H Bryan 


DR HENRY HICKS, FRS 

B ritish geology suffers a severe loss in the death of 
Dr Henry Hicks, a loss which will long be felt on 
personal as well as scientific grounds. His chief work was 
in South Wales, among the older Palarozoic formations, 
whose life historj^ was previously but little known He 
pushed his inquiries into the very oldest pre-Cambnan 
rocks, both in Wales and Scotland , and then turning 
from these most ancient records he gave attention to 
those immediately preceding the present order of things, 
and pursued with equal ardour the evidences of glacia¬ 
tion in South Wales and Middlesex, the records of old 
bone-caves, and the remains of mammoth in the Thames 
Valley No man had a keener eye for fossils To him 
rocks which had for long been deemed unfossiiiferoua 
yielded up some evidences of life 

Now and again his enthusiasm led him to draw conclu¬ 
sions and express opinions that were too slenderly sup¬ 
ported by evidence, and consequently he was brought 
perhaps more than any other man of his tirtic into active 
conflict on the battle field of geology No one, however, 
seemed to enjoy more heartily the animated debates 
which hii own papers so often provoked than Dr Hicks. 

Henry Hicks was born at St David’s, in Pembroke¬ 
shire, in 1837, and was educated at the Collegiate and 
Chapter School in that city Coming to London to 
study for the medical profession, he -entered Guy’s 
Hospital, and was admitted a Member of the Ro^l 
College of burgeons and a Licentiate of the Society of 
Apothecaries in 1862 Retunung then to tus native place 
he commenced a practice which he continued until 1871, 
when be ranoved to Hendon He now devoted special 
attentidn to mental diseases, took the M D degree at St 
Andrews in 1878, and continued his active and useful 
medical work until the dose of his life 
It was in 1863, while resident at St David's, that Dr 
Hicks’ attention was first attracted to geology, and the 
inspiration catne through the late J W Salter, then 
paleontologist to the Geological Snrvey In the previous 
year Salter bad himself discovered, for the first time in 
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Dntain, remains of the largo Tnlobite Paradoxtdes^ 
which was then stated to occur in the “ Lower Lingula 
Flags,” of St David’s Dr Hicks’interest was aroused , 
he diligently commenced to search for fossils among the 
old rocks around him, and as he himself has io\a, the 
enthusiasm with which every new find was welcomed by 
Salter, “to whom they were first sent, was m itself a 
sufficient stimulus for any exertions required.” A grant 
in aid was received from the Rntish Association in 1863, 
and m the following year Salter was enabled to report 
at the Bath meeting that the energetic work of Dr Hicks 
“ has already brought to light more than thirty species of 
fossils, most of them Tnlobites” , and as he elsewhere 
remarked, these discoveries ** made a large addition to 
the Pnmordial fauna.” 

With the help and encouragement thus given by Salter 
Dr flicks pursued his work with unflagging devotion 
His first communication to the Geological Society was 
made in 1865, and dealt with the gmus AnofioUnus, and 
from that date onwards for some years he contributed a 
senes of most important papers on the stratigraphy and 
palaeontology of the Cambrian and Lower Silurian rocks 
of South Wales, two or three of the earlier papers in 
conjunction with Salter or Robert Harkness These re 
searches led to the establishment of the Menevian group 
in i86j by Salter and Hicks for part of the Middle 
Cambrian division which is charactensed by Paradoxtdes 
Davtdts &c 

In 1876 he communicated a more particular account 
of the pre-Cambnan rocks of Pembrokeshire, and here 
he came perhaps more into conflict than on any previous 
occasion The granitoid rock which he named Dimetian 
and claimed as pre-Cambnan was regarded by Sir A 
Ramsay as metamorphosed Cambrian, and afterwards 
by Sir A Geikie as a granite mass intruded into the 
Cambrian rocks. The Pebidian volcanic senes, also 
regarded as pre-Cambnan by Dr Hicks, was grouped 
with the Cambnan by Sir A Geikie The evidence for 
a third and intermediate series named Arvonian by Dr 
Hicks was subsequently iidmitted by him to be in¬ 
conclusive. In his views concerning the antiquity of 
the Dimetian, Dr Hicks was strongly supported by 
Prof Donney, Prof Hughes and Mr Thomas Davies 
With regard to the Pebidian, it is now recognised that 
the beds are of the type of the Unconian of bhropshire, 
generally classed as pre-Cambnan 

Between 1878 and 1883, Dr Hicks published a senes 
of papers on the mctamorphic and overlying rocks of 
parts of Ross-shire and Inverness shire, with petrological 
notes by Prof Bonney and Mr T Davies 

Since he went to reside ut Hendon, Dr Hicks gave 
much attention to the local geology, and recorded many 
facts of interest In course of time the subject of bone- 
caves greatly occupied him, and Cae Gwyn Cave m 
particular was explored m company with Mr £ B 
Luxmoore and ottiers It was then shown that this 
Denbighshire cavern was occupied by 'in early Pleistocene 
fauna and by man before the deposition of any of the 
local glacial deposits 

In 1890 Dr Hicks bent his steps into North Devon, 
and was much struck with the evidences of folding, 
faulting and crushing near Ilfracombe. He then for the 
first time found a Lineula in the Morte Slates, and ex¬ 
pressed the opinion that these rocks were older than the 
Devonian Working zealously in Devonshire, and re¬ 
visiting South Pembrokeshire for the sake of comparisons, 
he elaborated his views in i8c^ and 189^ He had now 
succeeded in finding a number of fossils in the Morte^ 
Slates and in diflerent localities, but whether these were 
in part true Silurian fossils as maintained by Dr Hicki 
and the Rev G F Whidboroe, or wholly Lower 
Devonian, Dr Hicks had clearly shown that the sue 
cession across North Devon was not continuous and un¬ 
broken as bad been supposed. The discovery of the 
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fossils was indeed a grand on^ ind it indicated also that 
the Morte Slates “ vary considerably in different areas, 
and probably include beds of very different age ” 

These, bis last researches, were earned out with all the 
enthusiasm of bis earlier work, and when first announced 
to the Geological Society they roused as much oppo¬ 
sition The fact is that when he read the first paper 
only one latigula bad been found in the Morte Slates, 
and It was felt that the conclusions drawn by the author 
were not justided Undaunted, he returned again and 
again to the field , he reaped a rich harvest where others 
hM altogether failed, and if he did not succeed in 
demonstrating that Silurian rocks occur in North Devoziu 
he at any rate made manifest that until better preserveo 
fossils are obtained it is not safe to say they are not 
there 

Dr Hicks became a Fellow of the Geological Society 
in 1871, for many years he served on the Council, he 
was one of the honorary secretaries from i890'<93, and 

B resident from February i8^ to February 1898 The 
igsby Medal was awarded to him by the Council in 
1883 Dr Hicks had also been President of the Geolo 
gists* Association, 1883 to 1885 He was elected a Fellow 
of the Royal Society in 1885 In his busy professional 
life he found geology a means of recreation and 
of much intellectual enjoyment *’, and until near the 
close of his life he maintained a youthful energy and 
vivacity, and looked the picture of health To his many 
friends the sad tidings of his death at Hendon on 
November 18, at the age of sixty two, came as a surprise, 
and everywhere raised feelings of the utmost sorrow 

H B W 


NOTES 

The sum of fifteen thouiuid marks appears m the Budget of 
the German Imperial Home Office as Germany's contnbution 
towards the preparation of an international catalogue of science 

The Ef^ctHeum states tliat a school for wireless telegraphy 
U being established on one of the Government hulks in Ports 
mouth harbour 

M DE Cop PET has forwarded to the treasurer of the French 
Physical Society a cheque for 1000 francs towards meeting the 
expenses of printing the Receuil des Constantes Physiques " 

At the annual meeting of the Royal Institution of Cornwall 
held at Truro on November 21, under the presidency of the 
Rev S Baring Gould, the llenwood Gold Medal was pre 
aanted to Mr Rupert Vallentin for his observations on the fauna 
of Falmouth, accounts of which are pablished m the last three 
numbers of the Journal of the Institution 

The Walnngham Gold Medal of the University of Cam 
bridge bu been awarded to Mr H H W Pearson, Assistant 
for India in the Key Herbarium This nredal u obtained by 
competition m original essays on any branch of Idplogicsl 
•eience Mr Pearson’s essay was on the botany of the Ceylon 
Patamas, recently published in the Journal of the Linnean 
Society, 

Pbof. Karl Pearson, F R.S., will deliver a lecture enutled 
“Matter and Motion*' In the chemical theatre of Umversity 
College, Goarer-street, on December 6 at 5 p m. The members 
of the Chemical and Phydeal Society invite the presence of all 
who an interetted In the subject 

The fou^ uternational congress of psychology will be held 
at Paris, in connection with the international exhibition, on 
August ao-25, 190a It IS hoped that all who are interested 
in the study of psychology in its various aspecu will take part in 
the congress. The general secretary is Dr Pierre Janet, Rue 
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Barbet-de-Jouy ai. Pins, to which address all communications 
concerning membership should be sent 

We regret to learn, from the Boiamsthos ContralbMt of the 
death of Prof P Knuth, at Kiel, on October 30, in the forty- 
fifth year of his age, shortly after hu retnm from a long Journey 
Dr Knulh had worked on the same lines as the late Dr 
Hermann MUller, in collecting an immense amount of inform¬ 
ation respecting the visits of insects to flowers and tbdr agency 
ID cross-fertihsation Only last year he published the first and 
second volnme«of his ** Hondbuch der BlUtenblologie,** In which 
every observation of importance made by himself or others 
recorded dunng the last quarter of a century, since the public¬ 
ation of Muller's “ Befruchtung der Blumen," is collated A 
third volume remained unpublished at the time of hu death. 

It appears from a detailed article in Enginoertug that the 
British duplay at the Paru International Exhibition next year 
will lie quite unworthy of the manufoctunng power of this 
country This, we need hardly remark, u a matter for deep 
regret, especially as our chief competitors are arranging for 
exhibits on a very large scale The German display will be of 
the first magnitude Thus the German exhibit in the group of 
appliances and general processes relating to literature, science 
and art, wilt be contained in a separate pavihon, the contents of 
which will be valued between three and four million marks. In 
the group devoted to decoration of buildings, furniture, &c., the 
value of exhibits u estimated at 150,000/, and a similar valne 
IS set on Germany's electrical exhibts The value of exhibited 
general machinery is stated to be 35,000/ , agricultural exhibits 
20 ,oooA ; the naval and military exhibit 30,000/, and so on 
The total value of German exhibits u estimated at a million 
sterling Bnlisb usdustnes and science will only be represented 
by 642 exhibitors. Referring to the inferiority of the repre 
sentation of Great Britain at the ExhibtUon in compansoo with 
other countnes, Engineering remarks. “ Mannfi^ren best 
know what are their own interests, and they have pretwnably 
come forward m such small numbers only after careiiil con¬ 
sideration Possibly thu apparent indifference is partly doc to 
the remarkable absence of inlornution available about the 
Exhibition, and partly because of the unsatisfactory arrange 
ment, from an exhibitor’s point of view, by which exhibits will 
be scattered over a large area, instead of being concentrated 
into a Bndsh section. But whatever the causes, we must be 
prepared to meet our chief compeutors in as many thousands as 
we number hundreds, if manufacturers are then dinppointed, 
they will only have themselves to blame. One reason of out 
infenority in numbers is, no doubt, to be found in the antipathy 
of the British industrial to co-operate In Industrial exhibits He 
stands alone in thu prejudice, and has, of coarse, to pftytlM 
penalty '* 

The claims of inorganic chemistry to increased attention 
have recently been urged in Germany on two important 
occasions. Addreraing the Naturforicfaer venammlung at 
DUsseldorf last year, Prof van't Hoff ^ve a most interest¬ 
ing review of the recent achievements of inorganic obemUtry, 
and made a strong plea for the cultivation of thu bnusch of the 
science This plea has been put in a more concrete form at 
the GSttfogen meetiog of the German Electrochemical Society 
The sul 4 «ct was introduced on this oocaaioa by ProL W. 
Hittorf, and the proceedings culminated In a letter addremed 
to the Minister of Education asking definitely for the establish¬ 
ment of prufosKHihips and laboratotMS for inorganic efaedristvy. 

Prof Hittorf polnu out bow largely Gcmuut chembta 
have deserted InorA^ for oigRiiie cb w Js try, how, with the 
exception of the 1 ^ Victor Meyer, hardily an organic cbciid it 
of the later school has isade important oo nrri be ri o n s to asoigaaie 
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chemiltiy t how At the pretent time only two of the lArgest 
Unlvenltiei end ooe Hochschule have independent profetaon 
of the nbjeot He nrgei the cttltlention of inorgank chaniitry 
not only In the Interesta of technologya hat from the conviction 
Chat the atodyt eipedallr In relation to dectro-chemistry, wil| 
give a deeper knowledge of the nature of chemical combination^ 
and ao itrengthen the foundations of the whole scienoe. He 
would not in the least deprecate the study of organic chemistry, 
but maintains that at present inorganic chemistry u in the 
posltioB of a Cinderella. 

A NOMBROU8 and induential deputation waited upon the 
Town Council of Edinburgh lost week to urge the Corporation 
to give their influence towards the promotion of the movement 
for the establishrocnt of a soologicol garden in Edinburgh Prof 
Cossar Ewart described the advantages of soological gardens, 
and pointed to what was being done to establish and cany on 
such institutions in the British Isles and elsewhere Such an 
cstablisbineat in Edinburgh would be very valuable for the od 
voncement of biological sdence, besides being a constant source 
of recreation and instruction to the public Prof Ewart re 
marked that though the climate of Edinburgh might not equal 
that of Dubbn, it is better than that of Amsterdam, where there 
is a flourishing if not a very large soological garden The ex 
penditure In Dublm is 30^, while the income, including a 
Government grant. Is just over 3000^ When it is borne in 
mind that some 10,000/ or 12,000/ was raised in four days in 
connection with the recent show of the Highland Society in 
Edinburgh, the raising of 3000/. annually should not prove in 
•uperable. Among other advantages, a soological garden would 
prove a very valuable addition to the educational institutions of 
Edinburgh The chairman of the School Board of the city, who 
was a member of the deputation, supported Prof Ewart in this 
view, and pointed out that a eoologi^ garden would be porci 
culorly valuable in connection with object lessons m natural 
history In replying to the deputation, the Lord Provost said 
that the Corporation could not embark at the present time upon 
any large ca^tol expenditure, but asked the deputation to con 
Older what the Corporation should do in support of the 
movement 

In connection with the subject of the foregoing note, the 
account of the New York Zoological Park given in amd 

Strgam 11 of interesL This establishment was opened on Novem 
ber 8, at South Bronx Pork, New York, and is the largest xoologi 
col garden in the world. The well-known Zoo of London has 
an area of 30^ acres , that at Amsterdam of only 25 , that of the 
SodM d’Acclimltmtion at Poru of 50 acres , that at Berlm of 
60 la the United States the Philadelphia Zoo occupies 33 
acres, the Cincinnati Zoo 36, while the National Zoological 
Park at Washington, maintained by the U S Ciovemment, and 
with on area of 168 oem, has until now bean the largest soo 
logical garden m the world. The New York Zoological Park, 
however, is more than one half larger, covering 261 acres. The 
new park belongs to the New York Zoological Soaety, which 
was incorporated by a special act of the Legislature with pur 
poMS to establish and nmlntoin a soological garden in the city 
of New York, to encourage the study of soology, and to furnish 
instruction and recreation to the people. As a condition of the 
grant of South Bronx Park and the maintenance of the collec 
tions and the park by the city, the Zoological Society was 
required to raise 250,000 dolbin. of which amount 100,000 
dollars was to be In band before the society entered Into occu 
patkm of the park This fond was to be expended in the 
eraetfon of the neeeaary buHdingi and incloeures, and in the 
purchase of co ttecdooi, as urell as far the general purposes of 
die aodety, but as Med, the dty was to prepan the ground bf 
Che park, to m a inwl h it la good order to bear the expense ] 
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of caring for the collections. The roo,ooo dollars were raised 
by the New York Zoological Society, and in July, 1898, ground 
was broken. Recently the last touches were put cm the more 
important buildings that have been erected. The animals began 
to arrive a fow weeks ago, and the number already received is 
very large, although, of course, as yel only a beginning has been 
mo^ 

The Berlin correspondent of the British Medical Jontmal 
states that on the occonon of Prol Rudolph Virchow’s jubilee— 
the flfrieth anniversary of hui tenure of office os professor ordin- 
arius—the Senate of the University, with its rector. Prof Fnehs, 
at their head, assembled to greet their revered and honoured 
colleague, and to present an illuminated and illmirated address, 
the text of which had been written by Prof Waldeyer In it 
Virchow's wonderful many sidedneu, and his achievements os 
investigator, arclueokigist, and politician were recounted in 
glowing terma Prof Virchow, who was surrounded by his 
family and many personal friends, in his reply gave expression 
to hu thanks for the support which he hod always met with on 
the port of the university, and said it was true that hu chief 
feeling had ever been that of ** the professor '* In cases of con¬ 
flicting interests he had alwayi chosen the course of * * professor " 
In the evening the Berlm Medical Society did homage to its 
president (Prof Virchow) by a graceful little spontaneous cere¬ 
mony The presidential choir was wreathed and decorated 
with flowers and garlands, and the vice president, Prof v 
Bergmann, greeted Prof Virchow with a speech full of hearty 
good feeling, respect and admiration 

In a letter to the Times^ Captain G Neville, R N , describes 
what was apparently the fall of a meteorite, witnessed by him 
on November 19 from H M S Dido^ off the Greek coast. 
He remarks that during a thunderstorm which had luted all 
the day we passed between the islands of Zante and Cepha- 
lonu and were about to anchor under the shelter of Cape 
Clarenia for the night, when there was a sudden flash, a splash 
in the water about 100 yards from the ship, a report as of a 
12 pounder gun being fired, and a little cloud of blue smoke 
over the spot where the splash had been It looked exactly os 
if a shell had struck and exploded, except that there were no 
frogmenu flying about” The descnption suggests that a large 
meteorite fell in the water, and it would be worth while to 
attempt to find some of Us parts by dredging, and to bring them 
to the surface 

The following announcements are mode m Science —Dr 
Samuel W Stratton, associate professor of physics in the Uni¬ 
versity of Chicago, hoi been appointed director of the Bureau of 
WeighU and Measniei, United States Coast and Geodetic Sur¬ 
vey —The Rumford Committee of the American Academy of 
Arts and Sciences has mode a grant of five hundred dollars to 
Prof E B Frost of the Yerkes Observatory, to assist in the 
cmistruction of a spectrograph especially designed for the 
measurement of stellar velocities in the line of sight 

The Pioneer Mail states that the Commission appointed to 
consider the sdvUability or otherwise of forming an A^cultunl 
Department for Ceylon has reported favourably upon the forma¬ 
tion of on agricultural deportment It is recommended that the 
deportment should be combined with the Irrigation department 
Further, the Commissioa has recommended the ap^ntincnt 
of four experts to be attoebed to the deportment—an entomo¬ 
logist, a cryptogomist, a chemist and a vetennory surgeon The 
connection of the Botanical Goldens with the t»opoted deport¬ 
ment is not very clear; but it u understood that it will also 
come under the deportment, os will the Agncnhural SebooL 

RgnuiaiNO to the subject of standard Ume, Prof Cleveland 
Abbe lemorks In the U S Montkfy mother Petdew Our 
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intematKmftl commercial intercemne will become preciia only 
when we adopt Greenwich dates and Greenwich time tbronghoat 
the world This improvementt conducing as It does to tbt 
transaction of daily business, will not injure but rather be help- 
All to meteorology No one has ever attempted to plot upon an 
ocean chart the observations of a storm by a hundred vessels at 
sea, but has found inexlncable difficulty with records that are 
kept by the rules of the ancient navigators, the trouble is with 
the dale of the month and day of the week The modem navi 
gator and the modem business man will do well to think, speak, 
and write of Gieenwoch days and dates only, if he would attain 
precision in current history ” 

Ths West Indian hurricane of August 7-14 is described by 
Prof E. B Garnott in the Naiunal Gecgrapktt Magazitu^ 
from which the accompanying diagram of the storm has been 
reproduced During August 7 and 8 the character and extent 
of the destruction caused in the Leeward Islands, Porto Rico, 
and Santo Domingo were such as will make the hurricane rank 
among the historical storms of the West Indies. At San Juan, 
in Porto Rico, the barometer began to fall at 10 p m on 
August 7, and the lowest recorded reading, 29 2J inches, was 



reached at 8 30a,m on August 8 Thehumoane was strongest 
at San Juan between 7 and 9 a.m. on August 8, when the wind 
velocity was calculated by a U 5 Weather Bureau observer at 
85 to 90 miles an hour The rainUl was very lieavy, a total 
of 6 37 inches fiUling, of which 4 18 inches fell from noon to 
8 pim on August 8. By prompt action the U S Weather 
Bqnmi were able to warn many places of the approach of the 
hurricane centre. Prof Garriott states that the warnings out¬ 
run the storm by a penod which vaned from a few hours at the 
eaitcmmast Leeward Islands to thirty-six and forty-eight hours 
at points along the South Atlantic coast and gulf parts of the 
United States, 

The pilot chart of the North Atlantic ocean for November 
contams a very useful map of the hurricane tracks during the 
ten year period, 1890-99, and the distance travelled by each 
storm oentse during twenty four hours. With s few exc^oiis 
the tracks exhibit U^msusl features, the motion of the centre In 
that portko of the track to the southward of latitude 35° being 
directed towards a point between north and west, and thence 
moving in a north-easterly direction. The position pf this point 
of rccurvature or point of greatest westibg is arranged In a 
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tabular form From this table it is evident that to rely upon 
the assertion that the storms of a particular month in the West 
Indies recurve within certain fixed and narrow limits of latitude 
oiay lead to senous error at a most critical time Thus the 
burncaoes of September, instead of recurving between if and 
29**, as formerly mamtained, may recurve in any latitude from 
20** 201' to 33° 3^ north 1 ikewise those of October, instead of 
recurving m latitude te"—33° north, may continue thdr north¬ 
westerly cottfie Until the parallel of 39* is attained 

The Ifetttache Seewarte has published in a quarto volume the 
results of meteoroKigical observations made on board GermaD 
ships for the ten degree square of the North Atlantic comprised 
between latitude 3 o’’‘- 3 o*N and longitude 6o*’-70* W This is 
the seventeenth square, for which the observations have been 
similarly discttised and pubhsbed, in the district of the North 
Atlantic lying between latitude 20* and 50* N , leaving but a 
smali area to complete this very valuable work. It j<rins on to 
the nine ten-degree squares lying between latitude 20* N and 
10* S and longitude lo** to 40** W discnsed and published some 
time ago by the Meteorological Council, so that shipmasters 
navigating that part of the ocean have at their disposal a large 
amount of trustworthy information extending over a considerable 
number of years. The observations are given in a tabular form 
for each month, and for each one degree square, and the results 
are then combined for each five-degree square They show the 
distribution of winds under 16 points of the compass, the 
prevalence of storms, the mean barometric pressure, air and sen 
temperature, duration of rainfall and other useful data, and the 
form adopted allows of the results of future years, or of those 
obtained by other countries, being added, so that, if desired^ 
comprehensive charts, from accumulated materials, oouM bo 
constructed without going through the proparatoiy work ris 
nevo 

Two or three months ago reports were publisbed m the 
daily press of the discovery of an electrical method of giving 
sight to the blind It was alleged that Mr Sticns bad suc¬ 
ceeded in construebng an electrical apparatus which performed 
all the funcUons of the eye and was an efficient substitute for it. 
Like many other newspaper reports of so-called scientific dis¬ 
coveries, this has proved to be without sound foundation. Mr 
O li Robertson, who is himself afflicted with b li ndness, 
describes in the Etzetneum the results of personal inquiries into 
the matter with a member of the staff of our oontempomry 
In spite of several vints to Mr Sbens, no experimental pra^ 
m substantiation of the claims which were put forward on his 
behalf was obtained, and the conclusion arrived at tS that these 
claims lie foundlem. Life is so short and crowded with so 
many Important duties that it Is impossible to investigate the 
many scnsatfonal statemenU made by irresponsible foterviewm, 
bat we arc grateful to any one who will take the trouble to 
examine some of the ramoiiri which are put forward in the 
name of sdence. 

In the BuUzim of the French Physical Society, No 137, is 
desc rib ed an Ingenious disposition for estimating the duration of 
Kerr’s phenomenon, in which certain dielectric liquids are made 
to assume the optlc^ properbei of doable refr^ng crystals by 
placing them between the plates of a condenser The light 
observed is produ ce d by the spark by wbKb the condenser is 
discharged, and the time Interval between the diacliaige and the 
passage of the light through the cond en ser may be varied fay an 
arrangement of mirrors, whereby the rays may be made to 
traverse any length of path required The experimenteis, MM 
Abraham and Lemoine, find from these Investigaurais that Kerr’s 
pbsDomenon Is reduced to half its origtiml value in the four 
hondred millionth eff a second, and beoomei inscnriblc in the 
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<me hondred millionth of a tecond after the dltcharge of the 
condenier MM Abraham and Lemolne have also eucceeded 
ID ihowlng Kerr’s phenomenon for a conducting liquid The 
Kerr’s condenser, htving water between lU two armatures, Is 
arranged in the circuit connecting two ordinary condensers in 
series. On discharging these by the spark used as the source 
of light tbe charges liberated instantaneotti^ charge the plates 
of the Kerr’s condenser For a very small interval of time the 
water is afl^ted in the same way as a dielectric, and on ob 
serving the analyser a brilliant reappeannoe of light establishes 
the eaistence of tbe (dienomenon 

In tbe /M/arMo/fawo/of the Cracow Academy, M P 

Kmlskl continues his papers on the elastic properties of 
rocks. It would appear that even such rocks as granite cannot 
be regarded even '* grosso modo ” as isotropic , but the ezpres 
lion for tbe elasuc potential generally involves 6ve constants 
There are no grounds for assuming the sepaiate propagation of 
dilatatioDal and torsional waves In gneia^ granite and similar 
rocks ; on the contrary, the actual waves are partly torsional 
ind partly dilatational 

The MiHcraUgicai vuL xU , No 56, which has 

just appeare<l, contains a dcicnption of a new three*circle 
goniometer designed by Mr G F H Smith, and intende<I 
for comparatively rapid meosaiements of the geometrical con 
stants of crystals and the indices of their faces The paper 
gives a historical account of the one-circle goniometer of 
Wollaaton, the two circle or ** theodolite ” goniometer of Miller, 
and then describes the new instrument, which is a combination 
of those forms. The great advantage of the combination u that 
the crystal u adjusted once for all The measurements may 
be mode in any deiited rone, the orientation of which u at 
once determined I*or cryslali small enough to be firmly held 
by WOE in all positions, the most convenient arrangement is to 
give all three motions to the crystal} but, if necessary, the 
telescope and collimator may have one or more 

Thebe noteworthy papers on the cultivation and manufacture 
of tobacco have recently appeared One of these publications 
is Report No. 60 xif the U S Department of Agnculture, and 
in it Mr Milton Whitney and Mr T H. Means describe their 
inveshgations npon the tempentnre changes in fermenting 
tobacco ID Florid and Connecticut The report also compnses 
a riiumi of Dr Oscar Loew’s investigations of the cause of 
fermentation, which throw light upon and explain the observed 
temperature changes, and the necessity of maintaining a de 
finite amount of moisture In the tobacco during tbe cunng and 
formentatlon In another paper (Report No 63), published by 
tbe U S Department of Agriculture, Mr. Marcus Floyd 
deKribes the cultivation of cigar leaf tobacco in Florida, where 
striking developmcnu of tbe tobacco Industry have taken place 
In recent yean. The object of collecting information of thu 
kind is to invest^te whether the crops produced on the 
vanons types of tobacco soils are the best obtainable with the 
prewnt state of knowledge and skill In manipulation In this 
way the Department of Agricultnre Is making a scientific study 
of the possibilities of the improvement and extension of an 
important industiy The third paper mentioned, on the cul 
tivatioD and manuiseture of tofaam, appears m the Rtvue 
Gimirmk dis Satmees for October 30, and is accompanied by a 
map showing the districts in which tobacco is cultivated in 
France 

“The Geology of the Country around Dorchester" u the 
title of a Memoir (price 1/) issued by the Geologidl 
Sorv Qf in explanation of the new series map, No. 328. The 
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Memoir u wniten by Mr Clement Reid, and it deals mainly 
with the chalk, eocene strata and drift Among the more 
interesting natural features m the region are the numerous 
swallow-holes on Puddletown Heath and adjacent tracts. Per 
haps the largest u that known as Cull pepper’s Dish, a hollow 
abwt one hundred yards long and forty feet deep Another 11 
known os Hell Pit Altogether there ore some six hundred of 
these pits, due to the di»solution of the chalk and the sub 
sidence of supenneumbent tertiary deposits. Mr Reid points 
out that the lower tertiary (Reading) beds consist locally of 
sands with impcrsistent beds of clay The rainfall readily 
sinks into the porous ground until arrested by ont of the clay 
bands, and these guide the water in particular directions, 
whence it descends and dissolves the chalk The Reading beds 
and London clay vary considerably from their equivalents else¬ 
where, the London clay consisting largely of sand and sandy 
loam The Bogshot beds furnish evidence of true nver deposits 
which replace the more estuarine strata of the eastern part of 
the Hampshire basin Large pits near Moreton station show 
(beneath plateau gravel) Bagshot beds comprising current 
bedded Fond, pipe-clay and gravelly seams containing chalk 
flint, (ireensand chert," Purbcck limestone, Rodiolarian chert, 
and Schorl rock Hert, m fact, are found fragments of all the 
rocks which occur further west in gravels which have lieen 
regarded os drift, but which Mr Reul considers, with gcHnl 
reason, to be of Bagihut age The accounts which he gives of 
these and oiher deposits will lie read with interest Among the 
latter we may mention the Pliocene formation at Dewh&h, the 
clay with flints, plateau gravels, and more recent deposits 

Some interesting experiments on the rate of multiplication of 
various yeast cells have been carried out by Dr D P Hoyer, 
of Vienna, and are published in the CenfraiblaN fm Bakten 
oiogte^ Part 11 , No 21 The author has determined the time 
required at different temperatures, 13*" C and 20'' C and 25'' C 
rcsiiectively, by various yeasts to produce a new generation from 
a parent cell Thus at 13'^ C , 5 elhpsoidcus I Hansen re¬ 
quires nine hours and four minutes, and at 25 C six hours and 
twelve minutes, .S membranae facuns at 13® C seven hours 
and one minute, and at 25“ C five hours and thirteen minutes 
to form a new generation At 6” C it appears that the majonty 
of the yemsti investigated did not, even after a week, produce a 
new generation, and the experiments conducted at this temper 
ature were discontinued The yeasts thus so closely scrutinised 
were grown on gelatine, and were not more than from three to 
four days old Many bacteria have been submitted to similar 
observations , but unul these experiments, made by Dr Hoyer, 
were published, scarcely any investigations of this kind, in 
regard to yeasts, have been recorded 

The ButUtm of MtsecHamous Infotmainm (Trinidad) for 
October contains a fuller dlognosu of the new fungaa-paraaite 
of the cacao plant, Nectrsa Ratnu^ Maas. It leemi, however, 
atill doubtful whether it is the cause of the diseaae, or almply 
aaprophytic 

In tbe number ot the AgriCHltmral GaattU of Now South 
IVaUs for October is a very interchting further account, by Mr 
J H Maiden, of a >botanjcal visit to Mount Kosciusco. The 
flora presenta lume Alpine features, but the flowers are not 
specially large or brilliant. There is an extraordinary pre 
dominance of white flowers, almost exactly one half of those 
gathered at high altitudes. The flora presents, on the whole, a 
strong affinity with that of Taimanm. A list of the plants 
collected is appended 

The fmtrna/ of the Royal HortuulhtrtU SacHly for 
NovcmbCT, besides purely horticultural pnpers, contains Kieral 
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yhumis of the present state of our knowledge in vanous 
branches of botany —On the dispemon of seeds, by Prof 
Boulger, and on the importance of light and heat to plants f 
on movements of plant organs, and on fertilisation by insect 
agency, by the Rc\ is flcnslow, read at the meetings of the 
Society In the last of these papers, Mr Henslow sums up 
strongly againtl Darwin's dictum that Nature abhors perpetual 
self fertilisation," which, however, he quotes as Nature abhors 
self feilduation," an assertion neicT made by Darwin 

Tick second volume of Dr Isaac Roberts’ ** ]*hotogimphs of 
Stars, Star Clusters and Nehul e ' is about to be issued from 
the publishing office of Kn&wied^f It will contain seventy 
two photographs reproduced by the collotype process, m 
addition to many pages of text Only a limited number of copies 
of the work will be available for the public 

A SECOND fully rcMsed edition of "The Physiology of 
Plants a Treatise upon the Metabolism and Sources of Energy 
in Plants,’' by Dr W Pfefrer, professor of botany in the Uni 
versity of I^ipzig, translated and edited by 1 >r Alfred J Eward, 
will be issued immediately from the Clarendon Press. 

Tub members of the St Marylebone Natural Science Society 
apparently denve a large amount of pleasure and instruction 
from one another, for the report on the meetings held dunng 
the present year shows that a number of interesting papers on 
diverse subjects were read before the Society Every organisa 
tion which creates and fosters a love of natural knowledge 
furthers the interests of science , therefore, we are glad to know 
of ihe activity of the scientific society of St Marylebone 

Thk only ionising inorganic solvents hitherto found m ad 
dtiion to water are nitric acid and liquefied ammonia. In the 
current number of the Berichit Prof Walden, of Riga, gives a 
preliminary account of experiments with liquid sulphur dioxide, 
which shows that this liquid acts to an unsuspected degree as a 
solvent for inorganic and organic substances Since it permits 
of double decompositions, and gives electrolysable solutions, 
liquid sulphur dioxide must now be reckoned os an ionising sol 
vent Many substances dissolve in liquid sulphur dioxide with 
characteristic colours Thus the iodides of the alkalis and 
alkytammonmms dissolve with a yellow colour As an example 
of double decomposition, the action of potassium iodide on tn 
methylammomum chlonde may be cited, These substances m 
sulphur dioxide solution give a precipitate of potassium chlonde 
Ferric chlondo and ammonium sulphocyanide give the usual red 
colour ot feme sulphocyanide The electrical conductivity of 
salts in sulphur dioxide solution is not the same in order as that in 
aqueous solution, nor does the molecular elevation of the boiling 
point in liquid sulphur dioxide correspond altogether with that 
found In aqueous solutions Prof Walden promises a thorough 
investigation of the many points of interest raised by this new 
discovery 

The additions to the Zoological Society s Gardens dunng the 
past week include a Vervet Monkey {CercopUkecHs ialandii^ S ) 
from South Africa, presented hy Mrs A Rousbey, a Persian 
Gaselle {Gau/^ sttS^/urcya, 4), a Chaplain Crow {Conms 
cap^lUmus) from Persia, presented by Mr B T Fhnch, two 
Chipping Squirrels (Tamias stnaiui) from North America, pre 
seated Mr C M Stewart, two Snake Fwhes {Pclyptfrns 
sensgaim) from the River Gambia, presented by Mr J S 
Bui^tt, an Indlan^Ritelope {AHttUp$C0rvuaprm^4)% a Banded 
Parrakeet (M^orms fasetaius) from India, a Sooty Phalanger 
{Trickosurm fmhgtnosus^4) from Tasmania, a Pennec Fox 
{pams rends) from North Africa, deposited, two Red backed 
Buntings {SmiEHMm ruitla) from Japan, purchased 
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Spbctroscoiuc Binaries—( f) n Atfngm {Capelia) Prof 
W W Campbell, from examination of six spectrum platea of 
the star obtained with the Mill’s spectrograph during 1896-97, 
finds decisive evidence of its being a spectroscopic binary The 
component having a spectrum of the solar type showed velocities 
of 34, 54,49 and 3 kilometres per second from 1896, August 31, 
to 1897, Fcbruaiy 4. The spectrum of the second component 
appears to consist chiefly of Hy and the more prominent iron 
lines {Asiro Physual fouruai^ voL x , p. 177) (a) a UrtQ4 

Minoru (AiZiim) Photographs of the spectrum obtained in 
1S96 showed no decided evidence of variable vcloa^- Others 
taken in August 1899 gave such diflferent valucB, ranging from 
-15 a to - 9*0 kilometres per second, that the sur was sui 
pected to be A short penod variable, and a curve was plotted 
from additional observations specially made {Asiro Physical 
Journal^ x , p 180) The 1896 values of the velocity lie 
altogether out of the recent measures, and this is the reason 
assigned for suspecting the presence of a disturbing force in the 
form of a third component The penod of the chief pair is 
about 3d aih. All the observations were made with the Mill's 
sfiectrograpn on the ^ Inch refractor 

in the same number of the /ouma/, p. 184, ProL E B 
Frost, of the Yerkes Observatory, gives Uie veloatiet in the 
line of sight of this star, obtained from spectrograms taken with 
the 4(>'in^ refractor The resulting values quite confirm the 
short penod variation found by Prof Campbell, and the range 
in velocity (7 kilometres) is also closely in agreement 

Position of Perth Observatory —Mr W E. Cooke, 
Government Astronomer at the Perth Obiervatory, Western 
Australia, has recently, with the co-operation of Sir Charles 
i Todd, of the Adelaide Observatory, determined the latitude and 
longitude of the station The latitude uvas determined by ob¬ 
servations of mendian cenith distances of drcumpolan, and the 
final adopted value is 

Laatude 31* 57'o9"*63 S 

The loDgitude was found by interchanges ot clock signals 
between Perth and Adelaide, the adopted value bdog 
Longitude = yh 43ra a 174s. £ 

Variations is the Spectrum of Orion Nebula —Prof 
Schemer, in the Asironomtseke Nackrukiom^ Bd 150, No. 
3593, made some lengthy criticisms of Prof Keeler’s observa- 
uons of the spectrum of the Orion Nebula, obtained with the 
Lick telescope. Prof Keeler's reply is given in Na 3601, and 
the Astro PkytUal Journal^ vol x., 164-8, contains both 

the reply and a translation of Prof Seheinev's article. The 
experiment consisted in obtaining two photographs of the 
nebula, one on an ordinary plate, the other on an isochromatlc 
plate protected by a grnnish yellow screoi The resulting 
negatives showed considerable dlflcfences in the relative In- 
teostUes of several parts of the nebuhu Prof Scheinet p oin tod 
out the doubtful compariioD of different types of pUt!tt, the 
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pOMiUe pfaotognphic exuKmtkm of mlly mloute differences 
of InteDBtyv and the dlffternty of observations of inch faint 

pbeOOBMDL 

To this Plot Keeler replies, ** That the difference between 
the [dates is not sufficient to explain the irrenlanties found, 
as the Hot Images on both plates are equally Intense , the 
differences tn Intensity are measured from point to point on the 
stm€ neg^ve, not from one to the other; the observations are 
neither ^(ficult or delicate, as the light given by the 36 inch is 
qulU sufficient for the purpose. 


A NEW ROCKING MICROTOME 

CERIAL section-cutting has sprung into such pnimincnce 
during the last fifteen years, and has now become so 
essential to almost every branch of biolwical research, 
that we are apt to forget that we are still usln^, practi 
cally unmodified, one of the earliest invented automatic micro 
tomes. The Rocking Microtome designed by the Cambridge 
Saentiffc Instrument Company was first pul Mfore the public 
in 1^5,within ashortUnie of the appearance of the very earliest 
of all automatic microtomes, that designed by Caldwell and 
TlirefolL The simplicity, efficiency and cheapness of the 
former soon caused It to become both widely known and used 
1^ all biologistM, and it may be doubted whether any instruroent 
hu ever spread 10 ra|>idlv and deservedly over so wide an area 
as the fanulUr rocker'' which is now 
a characteristic feature in all labora 
tones ID which any branch of biology 
IS taught 

Codsidenng the number of years 
which the microtome has been in use, 
and the variety of purposes which it 
has been made to serve, it is not sur 
prising that several small alterations 
have been made m it from time to 
time, none of these, however, have 
affected the essential features of the 
rocker, which remains the same in 
strument to-day that it was years ago 

Recently the Cambridge Instrument 
Company brought out an enlarged and 
improved form to obviate what has 
Ecnerally been regarded as the chief 
defect (H the "rocker,” viz , the fact 
that, owing to the pnnciple upon 
whi^ this instrument u constructed, 
the cutting surfoce was of a necessity 
a curved one Thu microtome, how 
ever, is too expensive to replace the 
rocker for which. In spite of lU curved 
cutting surface (a defect of no moment m most work), there 
was and u still a great demand The makers have, therefore, 
set to work to remedy certain minor defects in the rocker, and 
have, as a result, placed what they consider to be a greatly 
improved microtome on the market 

The new microiome, as will be seen from the figure, u of 
much the same form as the old design, and u built upon the 
same pnnaple, the chief difference being in the bearings of its 
working pa^, and In the addition of one or two new features. 

The following advantages arc claimed for the new model — 
(1) Increased rigidity 

(j) Impooibiltly of tearing sections on the upward movement 
of the object 

(3) Impossibility of cutting thick and thin sections 

U) Giuuated arc for showing the thickness of the sectionn. 

(5) Catch for holding obect Sbave the razor edge. 

(6) Improved method of fixing the cord 

(7) Mew object-holder 

Most of these are small but useful additions to the microtome, 
which by tbemeelves would call for no specul comment The 
chief features presented by this instrument, and through which it 
claims more ihaa passing notice, are Noi 2 and 3 in the above lut 

Every one who has ml much experience in serial section 
cutting will at one time or another, no matter what automatic 
microtome he was using, have found that the sections were 
torn or lifted off the edge of the razor, and adhered to the 
block of paraffin on the upward stroke It u to olmsle thu 
trouble that the modified rocker has appeared. 
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All possibilfty of this injury to the section is prevented in this 
model^ the fact that in the upward movement the object can 
not touch the razor, since, 1^ means of an additional pawl 
which at the end of the stroke turns the screw down by four 
teeth on the notched wheel, the object is drawn backward 
before the upward movement commences. 

This apparatus acts perfectly, lait may possibly introduce a 
new source of damage to the machine, viz , additional wear 
to the notches on the toothed brass wheel As one who has 
used a rocker since its first appearance, 1 can state that the only 
senous trouble I ever had with this instrument was due to the 
wearing down of these teeth; therefore, it seems to me that the 
addition of a second steel pawl will cause these important 
structures to wear away more*qoickly After all, is the occasional 
displacement of the section in the upward movement due lo a 
demt in the older microtomes? Or is it not rather due to 
carelessness on the part of the manipulator, a blunt razor, a 
paraffin block with imperfectly trimmed edges, and the latter 
not arranged parallel to the of the razor ? Personally, I 
believe the ojierator is generally to blame, and that it is due 
to a combination of the above mistakes on his parr But 
even if it is so, we ouglit to thank the makers for trying to save 
ns from ourselves, and if the extra pawl will not wear the very 
important teeth too much, it should prove a very useful addition 
to the microtome, since even the most careful of us are apt to 
err at times, and it is very trying to struggle with an obiect which 
will not nbbon 


Most of the bearings of the machine are based on a new de 
sign, which is said to reduce wear and friction That at the 
base of the big screw, as now spherical instead of conical, this u 
believed to prevent the cutting of thick and thin sections. How 
for this 18 a Tact time only can tell, but a trial of the instrument 
with very hard and trying ob|ccts gave highly satisfactory 
results. 

The whole instrument is much more rigid than the old form, 
and the addition of a cttch for holding the object above the 
razor, the improved cord fixer, the graduated scale for showing 
the thickness of the secuons, and the new compact oliject- 
holder provided with univeiml movement, will add much to the 
utility of the machine It is to be hoped, however, that the scale 
will be quite accurate , the divisions on the scale attached to the 
machine (a rough model only), which has been examined, did no^ 
appear quite equal, some giving two and some three teeth 

It may lx; mentiuned that the new microtome will be issued at 
practically the same price as the old form, and should, with lU 
new addiuons, prove a boon to all biologists M i* W 


CORRESPONDING SOCIETIES OF THE 
BRITISH ASSOCIATION 
'T'HE meetings of the Conference of Delentes of the Cone- 
'*• sponding Soaetics were held in the Mayor's ttarlour at 
\hc Town lliul, Dover, on September 14 and September 19. 

First MsMisng —The Corresponding Societies Committee of 
the British Association were represented by Rev T R R. 
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Stebbini; (ChairmaD), Rev J O Ikvan, Mr (j J Symons, 
Prof W W Watto, and Mr T V Holmes <Secretary) 

A short report, stating that the resolution pAssed at the Bristol 
meeting of the conference of delegates on the desirability of 
securing the co-opcration of the coasigunrd asobser\erB of coast 
cro&ion had been favourably received by the Admiralt), and 
giving copies of the forms issued to the coastguard for the pro 
motion or uniformity in their observations was in the hands of 
eve^ delegate (wesent, and was taken as read Then Rev T 
K R Slebbing, after alluding to the renult of last year’s discus 
Mon on coast erosion, read a short paper on the living subter 
rancon fauna of Oreat Britain and IrclanrI 
The first undnulitcd mention of an underground crustacean 
seemed tobe that of an amnhiptKl found in l«ondon and named 
by Dr l^ch, of the Briiun MusLum* in 1813 Since that lime 
many valuable lientises on the hubtermnean fauna of various 
parts of the globe have apjicarcd in many European languages, 
Kdish among others The English student might be advised to 
study *‘The Cave hauna of North America," by Dr Packard, 
published in the Mtmoin of the National Academy of Sciences, 
vol IV , Washington, 1888 \lso ‘*Thi Subterranean Crus 
tacea of New Zealand," by Dr Charles Chilton, published in 
the Trausaihom of the Linnenn Society of T^indon, [894 
Packard enumerated 308 European cave animals and loa 
Amcncan This list of 410 includerl a few Protozoa, a sponge, 
two hydras, a few wornis, f>ne mollusc, several Crustacea and 
myriapods, numerous arachnids and a host of Culcoptera the 
other insects being chiefly Thysanuro. 1 he vertebrates consisted 
of four American (ish and one European batrachian, the cele 
brated/Vo/cr/r attguineus The knoun well fauna'of Great 
Britain and Ireland comprised only four species which belong 
to the nmphipoda. These, however, de Rougeinont would 
reduce to a single si>ecics. In addition, it may be men 
tioned that an insect and a copejxid have been (bund in the 
recesses of coalpits m Scntlana and northern England After 
noticing the colourlessness and blindness charactenstic of subter 
ninean fauna, Mr Stebbing remarked, in conclusion, that it 
would be strange should the caverns and wells of (ireat Britain 
and Ireland not vield, on investigation, a fauna comparable in 
some degree to tnat found in other parts of the world In this 
research he hoped that some members of our local scientific 
soaeties might take a share 

In answer to a question as to the best way of catching the 
well shrimp, Mr Stebbing replied that a go<Kl plan was to wait 
till the well was nearly empty, then let down a bucket and with 
draw It as quickly as possible Sometimes aell shrimps were 
brought up when pumping was going on 

Some discussion then arose, in which Rev j () Bevan, Mr 
T Workman, Mr Hotblack and Mr btehbmg look part, as 
to whether the bats in the Mammoth Cave at Kentucky passed 
all then lime there The matter cmild not be absolutely settled, 
though there seemed to l>e a presumption against their doing so, 
Mr Workman stating that he had not found them in the depths 
of the cave, though ihe^ were in large numbers near the mouth 

SiWONIi MKKriNO Oh IIIK CoNhBRBNLP, SRITEMBER I9 
The Corresponding Societies Committee were represented by 
Rev T K K Stebbing (Chairman), Dr Carson, Mr G J 
Symons, Prof W W Watts, and Mr T V Holmes (Secretary) 
After a long and desultory debate on the best ways of in 
creasinK the usefulness of the meeungs of the Conference, during 
which Mr Slebbing was obliged to leave, and Prof W W 
Watts became Chairman, Mr Hugh Blakision, Secretary of the 
National Trust for Places of llistunc Interest or Natural 
Beauty,*' delivered an address on the alms and work of the 
Trust 

StefiPtt A —Mr G J Symons staled that the Committee for 
Seiimolog;ical Obaervations was much in need of a home 

Stcitm C —The Chairman remarked that the Erratic Boulders 
Committee had presented a report The Geological Photo¬ 
graphs Committee would be glad to receive coniributions of 
photfiprapht. They hojied shortly to be able to publish a 
i»clrc I ion of topical photographs. Their duplicate collect Uin of 
prints and slides womd be sent to any local society wishing to 
exhibit them 

StctiM D —Rev T R K Stebbing said that the Secretary 
of Section D reooamiended the study of the fauna of wells and 
caverns to the GbrrevpoDding Societies. 

Stcuon A'—Mr H Wamr had to inform the delegates that 
the Section had appomted a committee to consider the geo¬ 
graphical distnbution of moss es . 
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PROGRESS OF AGRICULTURAL CHEMISTRY' 

AN important address has been recently delivered Iw Prof 
^ Maerckcr, of Halle, to the German Chemical Soaety 
{Bcr 1897, p 464), Buminansing the advances which ha^ebcen 
made in ogneukurd chemistry during the last twenty five yearn 
Prof Maerckcr pointed nut that the term Agricultural 
Chemistry meant more at the present time than the mere 
application of chemistry to agriculture, as shown by the fact 
that the agncullural chemist, in hii cfibrls to assist the farmer, 
was often more concerned with the biological sciences than 
with chemuiry, while, in addition to his purely scientific work, 
he was ret^uired to take account of economic questions of the 
day txisacssing special interest to agriculturists. The following 
account of the most imjxirtant parts of the address Is given 
under the following heads —I Plant food , 11 Soils and 
Manures, III Artificial Selection It is reproduced here by 
the kind permission of the editor of the Imperial InUituU 
Jotimaf 

I PlJlNT hOOIl 

In supplying nourishment to plants we must know what aub- 
Hiances are necessary, and in what form and quantity they 
should be provided Little progress was made in our Know 
ledge of the subject till the quite recent introduction of the 
method of water cultures of Sachs, Knoop, and Nobbe and the 
method of sand cultures of Hellnegel permitted of the conduct 
of expenments in pure medio, and thus rendered it possible to 
ascertain not only what substances are essential for plant life, 
but also the part played by each substance in the plant cell 
Thus we know now tnat phosphoric acid is essential for the 
formaiion of nitrogenous substances In the plant, because the 
albumens, which are of fundamental importance in the trans¬ 
formations of substances in plants, result from an intermediate 
phosphoric acid coropouml, as » indicated by the regular 
occurrence of lecyihin in protoplasm Again, iron is an 
essential constituent of chlorophyll and sulphur of allmmen, 
and hence must lie supplied to plants. The true function of 
calcium was for long doubtful , its action is now known to be 
of a medianal character, since it serves to neutralise the 
poisonous oxalic acid, which is always an intermediate product 
of the oxidation of the carbohydrates. It was formerly thought 
that calcium fulfilled some important function m the leaves, 
being chiefly found in the foliage of plants. Since, however, 
the leaves are also the chief seat of the oxalic acid, this 
distnbution of the calcium is easily explained 

The part played by potassium has only within the last three 
years b^ explained by Hellnegel, who, by exact expenments 
with beet root showed that the amount of sugar in the beet 
stands in close relation to the amount of potassium provided for 
the plant P Wagner has made the intcrcsUng observation that 
the poiasslum may be partly replaced by sodium 

Tne exact value of mamiesium to plants is not yet well under 
stood, hut it appears to be of importance in the formation of 
the nitrogenous substances of se^, as in these conndermble 
quantities of magnesium phosphate occur 

Nitrogen is an indispensable plant food, for it is an essential 
constituent of albumen 

In addition to the quantities of mineral substances required by 
plants to enable them to exhibit a healthy growth, further 
quantities are found to be essential to satwy what has been 
termed, thou^ not very aptly, the ** wiirem/Awwisr" of the 
plant This Is best explained by an example. £ WolIT found 
that for the production of loo parts of oat plant (dned), 5 parts 
of phosphoric acid were necessary, when the remaining mineral 
BulMtances were supplied in exeeu to the plant By other 
similar experiments he showed that the following quantities of 
mineral substances were necessary for the production of 100 
parti of oat plant — 


Phosphonc acid 

50 parts 

Potash 

80 „ 

Lime 

35 M 

Magnesia 

ao „ 

Sulphuric acid 

ao „ 


I 95 

A total or 1 *95 parts of mineral substances is therefore 
necessary in the case of the oat plant However, there is no 
oat plant in nature which contains so little u i 95 per cent 
1 Keprintvd from th« Anv BniMim (No. 144). 
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The mlnindiun ii 3 per cent The diflerence, 1 *05 per cent, 
u the meaiure of the *' niinerel hanger ” of the plant, end 
repreienti the mineral subeunoe which doea not perform any 
special fanctioa. This excem of < mineral lubstance may be 
supplied in the form of some indiflferent substance, such as 
nbea. The observation 11 of considerable interest to the 
former, for it shows that it is not economical to manure crops 
with pure substances. 

II Soils and Manuhxs 

Having ascertained in general what substances are neceuary 
os plant food, the Agricultural chemist has next to apply this 
general information to the manunng of soils which are mure or 
less deficient in certain ingredients It has been found, un 
fortunately, that the chemicu analyns of a soil is of little use as 
a guide unless accompanied by what may be termed a 
" mechanical analysis,' by which is meant chiefly a determination 
of the amount of finely divided constituents present in the soil 
It is only the finely divided earth which presents a sufficiently 
large surface for the exercise of the solvent action of the water 
and its dissolved carbonic acid There is one case, however, 
in which chemical analysis alone is of the greatest importance, 
VIZ. when only traces of some necessary element are present in 
a soil Here there is no question of the need for a manure 
containing this substance 

If, on the other hand, large quantities of an element arc 
present, it does not follow that there u a sufficiency in the soil 
even when the latter is in a satisfactory state of division, fur 
the substance in question may be present in an insoluble or 
refractory form ^is is commonly the case with nitrogen, 
which exists in the soil chiefly in the form of a mixture of 
indefinite nitrogenous substances known as kumus^ or mould 
These substances somtiimcs easily mve up their nitrogen to 
pUnls, but in other cases arc very refractory The uncertainty 
as to their action u indeed so great that certain peaty soils are 
known which consist almost entirely of humus, but contain, 
neverlheleKs, nn insuflicicncy of available nitrogen 

]'hosph(jric acid affords another illustration The soluble 
phosphoric acid of the manure is absorbed by the soil as 
dicalcic phosphate, which is comparatively easily soluble in the 
suil water With time, however, it may change in the soil to 
the insoluble tricalcium phosphate, or even to iron or aluminium 
phosphates, which are still leas soluble 

In the case of calcium, chemical analysis has been found to 
lie of considerable service in determining what manuring is 
required, since calcium is chiefly valuable in the form of 
camnate or humate, and these ore easily estimated in the soil 
Since then the direct method of soil analysis is an insufli- 
cient guide to manuring, it is fortunate that chemuts have been 
able to develop successfully an indirect method This is the 
cuUsvaiion meth^d^ by which plants are allowed to grow in tlic 
soil under examination, after taking care to provide a sufhciency 
of all plant food stuffs except the one, e g phosphoric aad, whose 
presence in available form » being tested Tnc plants are then 
analysed, and the results compared with the analyses of the same 
plants grown on soils provided with all the necessary plant food 
stuffs. As an important result of the method it has been found 
that different idants take up very different quantities of the same 
mineral substances. On this is largely baaed the system of 
rotation of crops, where the second crop is 10 chosen that u 
chiefly removes the ingredients of the soil which have been left 
by the preceding crop. 

With the aid of the cultivation method it has also been 
possible to draw up the followlog table, which represents the 
relative values of the different nitrogen compounds fur plant 
food. 

Nitrogen of Saltpetre 100 

„ „ Ammonia 85-90 

„ ,, Albumen 60 

This table may be made use of in detenninlog the nitrogen value 
of a manure 

The cultivation method may be used for testing the value of 
manures of all kinds. Thus it was a few caltivation expen 
menu that Wagner in Darmstadt first showed the very great 
value for ogncultnral pnrpoies of the " Thomas ’* Slag, pro- 
dttced El a m product In the manofoeture of iron by the basic 
proceu of Tliomu Gilchrist The milUon tons of phosphate 
meal annually prodneed in Germany is now wholly utilisra by 
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the agncultunst, and its preparation for the former has become 
an important ofl^oot of tnc iron industry 

Similarly the demonstration by the cultivation method of the 
value of potash salts in manures has given an enormous impetus 
to the potash industry 

Speaking generally, ihe method gives us complete control 
over the ferliUty of a soil m so far as this depends on manunng 
One consequence of this has been that our views as to the value 
of agricultural land have completely changed, for whereas 
formerly sandy soils were generally considered poor, they are 
now, by means of a system of intelligently directed manuring, 
made to giv^iclds which are scarcely inferior to those of the 
licsl soils The beet sugar industry, which formerly could only 
be conducted in the best soils, hu now been extended witn 
marked success to sandy sods. 

Ill Artificial Ski rction 

It might seem that with r perfect knowledge of the manuring 
of plants, the need for further investigation would cease, for 
when we have learned exactly what each plant requires to attain 
Its highest development, we nave reachea a certain limit The 
supply of excessive nourishment is a disadvantage, and only 
tends to produce sick plants 

There still remains, however, a method by which the fertility 
of plants may lie increased far beyond the limit which nature 
appears to have fixed This is the melhoil of artificial selection 
which has been applied in Germany on the most approved 
scientific prmcipleb C<crmati agnculture would have long since 
broken down und^r Ihe stress of foreij^n c<impetition had it not 
Ijctn for the perfect technology of its ^riculturists As an 
example the sugar Iieet may lie quoted This plant contained 
originally but a small amount of sugar, and could only be used 
as a source of sugar when the price of the latter was very high 
With the fall m price came the urgent neetl for increasing the 
percentage of sugar in the beet root This was effected by 
utilising the fact that sugar nchness is hereditary, so that by 
selecting artificially the roots richest in sugar, getting seed from 
these, planting the seed, again selecting the richest roots, and 
so on, a race of plants is at length obtained in which a high 
percentage of sugar is normal ^ Accordingly Ihe producers of 
lieel root seed in (lerniany have erected gnat lamiratones in 
which the percentage of sugar in the roots is carefully determined 
By applying the principle of artificial selection with regard also 
to the form and size of leaf and the punty of the sap, it has been 
found possible to improve the roots from >ear to )car, so that 
now b^t sugar can easily hold its own against cane sugar, and 
is indeed cheaper than flour, costing as it does in (lerniany less 
than a penny a pound 

Similar success has attended the efforts to increase the crops 
of different kinds of groin The improvement in malt barley 
has been specially marked 

It has been found ihat plants which have been highly uilti 
vate<] by artificial selection easily lose their acquired characters 
when they are exposed to unfavourable conditions of cultivation , 
and this has led to many exact investigations, conducted for the 
most part in Germany, during the last ten years, on the cliemulry 
of plants. The most interesting of these trace the chemical 
history of nitrogen as it passes from the atmosphere to the soil, 
then into the substance of plants, and finally back into the 
atmosphere 

The corresponding cycle for carbon has long been known 

Most plants assimilate nitrogen only in the form of com 
pounds As, however, the total quantity of nitrogen compounds 
in the atmosphere is comiiarauvely small, there roust be some 
other source of nitrogen for plants Now theclasncol researches 
of Hellnegel have shown that there is one cUss of plants, the 
lAgumtnosae^ or nitrogen collectors, which are able to osaim 
ilate elementary nitrogen and so to leave a soil m which they 
have been grown richer in nitrogen compoands. It has been 
found that the power of acting as nitrogen collectors is always 
associated with the presence of mlcro-organums on the roots, 
and that the assimiwion of the nitrogen is in some way not 
understood due to the micro organisms. The recognition of 
ihe power of leguminous plants to act as nitrogen collectors la 
mosifeiUy of great procucal importance, for it shows clearly 
that the best rotation of crops is one in which a leguminous 
crop IB followed by one of nitrogen consumers, i$ plants 
which cannot assimilate nitrogen directly 

1 See AVw BuiUiim 1697, pp. 317, Ji8 
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Leguminous pUnUt, whether first used u fodder for aoimaU 
or almply left to decny In the soil, have their albumen changed 
In the first Instance to amides, which under the influence of 
ammonia ferments ore decompose with formation of ammonium 
carbonate Tlie salliietre bacillus then converts the ammonium* 
carbonate (and probably also amides) into saltpetre, / e into 
the best form of nitrogen plant food 
Unfortunately the whole of the nitrate thus formed u never 
available fnr plants, on account of the destructive action of the 
nitrote-deslroylng liocilh, which decompose the nitrates with 
evolution of vee nitrogen, and so complete the nitrogen cycle 
The initiate destroyers ore usually present in stable manure, 
and cBOfe a deplorable loss to agriculture, amounting m 
Germany to a sum of several millton pounds annually 

Lffbrts which, os Prof Macrrker assured the German Chemical 
Society, are likely to meet with succckh at an early date, are 
being made to avoid this loss, and for thu purpose special 
boctenolugical mvestigalums are now being conducted at many 
agricultural stations in (jennany 



UNlVERiiiTY AND EDUCATIONAL 
INlELLIGkNCE 

Caurhiih V — Or J^ngley, F K S , has been appointed 
Chairman of the 1 * xamincn; for the Natural Sciences Tripos. 

Mr F A N Artier, of Tniiity, has been ap|x>inted l>emon 
strator in Paljeobouny 

Mr W h Cooper, of Clare, has been nominated to the 
occupation of the Universit} table in the Naples Zoological 
Station 

Mr 11 11 W Pearson, of Gonville and Coma, and Mr 
} Bar croft, Fellow of King’s, have been awarded the 
Wtlsingham medals for research in Iwtany and in physiology, 
resrmtucly 

'The degree of Master of Surgery was on November 33 con 
ferred on Mr Timothy i lolmes for his distinguished contriluitions 
to the art and science of surgery 

Sir Lrneit Clarke has b^n re appointed Gilbcy Lecturer in 
Agncultufil History and Economics for the cniuin^ year 

Vrof Woodhead, and Dri Anningson, Colhn^dge, Notter, 
and Stevenson, have been appointed LKaminen in State 
Medicine 

Dr Somerville, Professor of Agriculture, has l>een elected a 
l<elIow of King's College 


The Lawrence Scientific School of Harvard University has 
received a gift of twenty thousand dollars to be used to equip 
the mining and metallurgical laboratones. 

Dh Paul Siasckbl, assistant professor of mathematics at 
Kiel, has been appointed professor ordinonaa. Dr J Tiaubc, 
pnvaidoctnt in physical chemistry at the Berlin Technical High 
School, has been appointed professor 

The new leather industries buildings in connection with the 
Yorkshire College, Leeds, which have been erected by the 
Skinners’ Company of Tendon at a cost of 5000/, were opened 
on Monday by the Master of the Guild, Mr J Colman In 
addition to the gift of the buildings the Company has granted 
an endowment of 250/ a year for ten years, thus placing the 
instcuction in tlie branches connected with the leather industry 
on a ooUd foundation 

The Canadian Edui atiOMoi Rtvitts announces that Sir \V C 
McDonald, of Montreal, whose magnificent gifii to Mctull 
University have mode him justly celebrated as a public bene 
fisetor to education in Canada, has placed In the hands of Prof 
Robertson, Dominion Agricultural Commissioner, sufiicieni 
funds to establish for three years technical schools in vanous 
centres throughout the Dominion The nature of the plan is to 
take one city or town m each province in which to esUbluh 
regular classes in some of the ordinary schools on one or two 
da>s a week, in which scholars between nine and thirteen years 
of age shall s|)cnd a portion of the day in actual work with 
tools. This will bj supplemented whenever desired by more 
advanced and special evening classes m manual trauung and 
technical instruction 

A corv of the the magaalDC of Umveisity Coll^, 

Bristol, has been received There are sevml noteworthy ai* 
tides and iietna of information in the magaanc, not the least 
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SOCIETIES AND ACADEMIES 

London 

Physical Society, November 24.—Prof G Carey Foster, 
F R.S, Vice President, in the chair — A paper on the 
conductivities of certain heterogeneous media for a steady 
flux having a potential was read by Dr C H Lees. 
Two formulie tmve already been proposed to express the 
conductivity of a mixture in terms of the conductivitiei 
of Its constituents. In the first formula the conductivity 
IS represented as the sum of a number of terms, each one ^ 
whicn is the product of the conductivity of any consutuent and 
the fractlonoJ part of the mixture which is made up of that 
constituent In the second formula the ruustivity of a mixture 
IS expressed in the same wa^ with respect to the rcsisiivides 
and pcrcentajjei of its constituents. In general, the first of 
these suppositions gives results which are above the experimental 
values, While the second gives results which are below If wc 
suppose that the mixture Is nude up of a senes of columns of 
the separate porta atretching normally between two equipotcnliol 
surfaces, then the conductivity would be accurately reprcKnted 
by the first formula. If, however, we assume tlut the con 
stituents are arranged in parallel layers, then the second formula 
would apply In the present paper the author has attacked 
the problem two diinenaionally, and has investigated the relation 
which holds between the conducilvitics, when the consutuenu 
arc arranged in the mixture alternately like the squares on a 
draughts board. Dealing first with two components it U easily 
shown that the problem reduces itself to finding the form of the 
equipotentiol curves and of the stream lines m a square which 
IS divided by a diagonal into two parts of different material 
By means of conformal representauon Dr Lees has referred 
the square under consideration to a kite shaped quadnlaieral with 
two oppowic angles nghi angles, and the other two so deter 
mined by the conductivities of the constituents as to give 
straight equlpoteniial lines in the two portions of the figure 
which represent the two nutcruls and which are SMumted the 
one from the other by the axis of symmetry Tim general 
rclaUon which exisU between the vector co ordinates in the 
two systems has been proved by Love to consist of elliptic 
functions, but near the angular points of the figures a close 
approxtmauon can be obtained by the use of a simple 
exponential expression Taking the known solution to the 
problem in the case of the ki^e shaped quadrilateral, it is 
easy to calculate the result for the square under cemnderation. 
This leads to the conclusion that the conductivity of the square 
is the geometric mean of the conductivities of the consUtuemiL 
Allowing the medium to become fine-grained and introducing 
new matenals, it follows at once that the logarithm of the con¬ 
ductivity of a mixture is equal to the sum of a number of 
terms, each one of which is the product of the logarithm of the 
conductivity of any constituent and the fractional part of the 
mixture which is made up of that cututituent. ^ a super 
position of fluxes, the author hu shown that the above 
holds for flows in four directions, and he therefore considers 
that with the aasumed structure the formula repreMnts the con¬ 
ductivity for any flux.—Dr Lees then read a second paper on 
the thermal conductivities of mixtures and tlwir cooMltmatt. 
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In thit the three fonnulit-considered in the preceding 

commmucation are applied to the known experimental retulu 
upon the conductivltKt o( mlatam of Uauids The author 
6nds that the least satu&ctory fonnnla is tne fint one. whereas 
the least nniatisfactory is the lonrithmic one Mr Appleyard 
said that it was frequently of Importance to be able to d^er 
mine the resistance of a mixture of gutta-porchas from the 
known resistances of component parts. He had attempted, 
without success, to do this by means of the old fbrmulse, and 
he would be interested to see whether Dr Lees' loganthmlc 
formula gaxe better results. In electrical work Mr Apple>ard 
pointed out that the nature of the contacts affected the conduc 
tivity, the resistance of a sheet of rubber being different when 
measured between metal plate* and mercury sheets. Mr Camp 
bell said that the difference between the calculated and observed 
results might be due to the thermoelectric properties of the 
materials. Lord Rayleigh hod observed that tne nigh resistivity 
of alloys mifht be due to a back E M F produced by the 
contsfit of dusicntlar metals. Mr Campbell said that be had 
measured the resistances of ferro-mckels both with direct and 
altematinff currents, and found them the nme in the two cases. 
In reply, Dr Lees said that all hu experimental work on con 
ducli^Ly had been earned out with mercury contacts —The 
Society then adjourned until December 8, when, by the invi 
latlon of Prof S P Thompson, the nieetinu will be held in 
the Physical Laboratory of the Finsbury Techmeal College 

Chemical Society, November i6 —Prof Thorpe, Presl 
dent, in the chair —llie following papers were read —The 
chlorine derivatives of pyridine Part Iv The constitution of 
the tetrachloropyndines, by W J Sell and t W Dootson 
The authors have determined the constitutions of the three 
known and theorellcally possible tetrachlornpyridinca.—li^ntn 
buttons to our knowledge of the aconite alkaloids. Part XV 
On japaconitine and the alkaloids of Japanese aconite, by W R 
Dunstan and 11 M Read The authors show that Japanese 
aconite, A Fuckert (**Kiua uru *’), contains japaconitine, 
CnH|s(OMe]i4(OCMe)(OCPh)NO,, which, contrary to the views 
ni many investigators, is chemically distinct from acomune — 
The dissociation constants of very weak acids, byj Walker 
and W Cormack Using a sp«aal form of apparatus, the 
authors have determined the electrical conductivity of solutions 
of feebly acid substances, such ns phenol, hydro^n sulphide 
and acetic, carbonic, bone and hydrocyanic acids, the behaviour 
observed is in accordance with Ostwald’s dilution law --Pre 
paration and properties of solid ammonium cyanate, by J Walker 
and J K Wood Pure solid ammonium cyanate may be ob- 
Uined by mixing cooled ethereal solutions of ammonia and 
cyamc and , its molecular heat of transrormation into solid urea 
u 49 K, whilst in aqueous solution this consUnt is 75 K — 
Ethenfication of denvalivet of J 9 naphthol, by W A Davis.— 
On the determination of trmnsluoii temperaiuiet, by H M 
Dawson and P Williams. The authors' method of determining 
transition temperatures depends upon ascertaining the point at 
which the two branches or the density pr electrical conductivity 
curves at temperatures above and mIow the transition point, 
iDtcraect each other —Constitution of amanne, of its supposed 
dialkyb and diacyl derivatives and of isoamarme, by F R 
J app and J Mofr The authors regard amanne as a ^i>-dlphenyl 

CHPh NH. 

compound of the cmitlitutlon | ,^Ph, Snape's iso- 

CHPh-N^ 

amarine being the corresponding irons isomerkle , the latter is 
readily obtalmriile by fusing amanne with sodium or heating its 
hydrochloride above the meltiDg point—The atomic weight of 
nitrogen, by G Dean. The ratio Ag AgCN was fband to be 
107-93 >33*9^1 whence CN « 26*033 and N = 14‘03I if 
C= iirxii 

lilneraloflcal Society, November 14.—Prof A H 
Church, F R.S , President, in the chair —Dr K. Hustak and 
Mr G T Prior mive an account of a new Braxitian mineral, 
Florencite, a hyorated phosphate of aluminium and cenum 
^hs (iAl/>g.Ce^s. 3 PyO, 0H/>), crystallising in the rhom 
bohedral system The mineral is isomorphoui vnth the recently 
discovered Hamlinlte, to which it is also very similar in chemical 
compoation, the itrontiom and barium of Hamlinitc being re- 
pUm in Florencite by cenum earths#—Mr A. Hnlchinann 
described a new mmerab Stokente, from Cornwall, of peculiar 
chemical compondoiL It is a hydrated silkate of tin and 
ttlcium, CaO Sn0^3Si0^3l^0, and crystallises in the ortho- 
TbomUc system In forms aoeefy resembling gypsum, from whidi 
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it Is easily distinguished by its much greater hardness.—Mr. R 
H Solly contributed a paper on sulphanenites of lead from the 
Binnenihal, and gave descriptions of tht cryslaltographic 
characters of the rare minerals Ralhite and Jordanite Analyses 
made by Mr H fackson gave to Jordanite the ordinary formula, 
4PbS Aa^i, and to Ratnite the formula, 3PbS iAj^S^.—M r 
L T Spencer described complex twinned crystals of Stanniteon 
specimens from Bolivia collectetl by Sir Martin Cunway The 
crystals appear to be tetragonal, with crystal clement close to 
that of copper pyrites The analysis by Mr Cj T Prior tends 
to confirm the usually accepted formula. 

Royal Meteorological Society, November 15 —Mr F C 
Bayard, President, in the chair —Mr K II Curtis read a P^ier 
on the diurnal variation of the Inrometer in the British Isles The 
principal features of a curve exhibiting the diurnal march of 
narometrical pressure are two minima and two maxima—the 
first minimum occumng early in the morning and the second in 
the affernoon, while the first maximum falls in the forenoon and 
the second not far from ten o'clock in the evening In the 
tropics the oscillation may amount to as much as s tenth of an 
men, but its amplitude dl<M:reases as the latitude increases, and 
the greatest amplitude in the British Isles amounts to nt>t much 
more than three hundredths of an inch The author discusses the 
mean hourly readings of the barometer from twenij five years' 
observations, 1871 95, at four observatories maintained by the 
Meteorological Council, viz. Kew, Aberdeen, lalmouth and 
Valencia The author is of opinion that the primary cause of 
the diurnal oscillation of the liaroineter is solar radiation, and 
that its amplitude is chiefly dclcnnined liy (he temperature of 
the lower strata of the atmosphere The relative magnitudes of 
the different phases of the oarometer oscillation, as observed, 
depend Uarge^ U|X)n the geographical poMtion and physical 
surroundings of the place of observation, m so far as these are 
capable of modifying its temperaiuru conditions, and especially 
the relative dlstnbution of temperature over the regions 
immerlutely surrounding it —Mr G J Symons, F K S , 
described some experimental observations which he made 
during the hot weather in July with two thermomet^ra one foot 
below the surface of the ground, with the view of ascertaining 
(1) the influence of slight shade, (2) the amount of daily range, 
and (3) the approximate curve of daily fluctuation 

Paris 

Academy of Sciences, Novemlier 20 —M van Tieghem 
in the chair —Note on the I^eonids, M Lcewy An ac 
count of the results obtained in various French observatories on 
the l^nid swarm The results were disappointing At Paris 
only thirty three Leonids were seen on three nights , at Algeria, 
uxty five in two nights, at Lyons, forty during three nights , 
at Toulouse, forty three The most favc arable conditions for 
observations appear to have existed at Marseilles, where twenty 
shooting stars were seen on the night of the 1 Uh, seventy one 
on the 14th, and forty three on the iSth, or 134In all —Noteon 
the observations of the shooting stars known as the Leonids, 
made at the Observatory of Mendon, by M J Janssen In 
order to prevent the possible interference of clouds or fog with 
the observations, two balloons were employed, at an altitude of 
about 300 metres. Full details will be given in a later paper — 
On the course of a system of plane waves, laterally uidranite, 
moving in an iiotropic heterogeneous nae<Uum, formed of plane 
parmlld layers, by M J Boussinesq —Action offluonne and hydro 
fluoric acid upon glass, by M Henri Moiosan. The statement of 
Louyet, that anhydrous hydrofluonc acid does not attack glass 
is shown to be based upon a misconception, smee although 
under certain conditions glass maintains its poluhed surfiice in 
contact with hydrofluoric aad, it can be shown to have been 
attacked by iu loss of weight In the present expenments 
glass was invariably found to be attacked at the ordinary tern 
peratore by gaseous hydrofluonc acid, even although very care 
fully dried. In the first expenments made vnth fluorine, a 
similar effect was observed , but thu was afterwards found to 
be due to the presence of a minute trace of hydrofluonc acid Pure 
fluorine, freca from traces of acid by passing through a V tube 
cooled in liquid air, may be kept in s^ed glass bulbs for weeks 
without the glan bwg attacked.—Observations of the L»eonid 
swarm of November 13 to 16, 1899, made at the Observatory of 
*Phns, by M Cr Bigourdan -Observations of Leomds 
at the ObMrvatory of Toulouse, by M Bailtaud — 
Observation of the Leonid iwann at the Observ^ore 
of Mendon, M II Deilandres.—Observations of the 
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new pUneU (R w) end (b r) made nt the Obnervelnry of Al|tien 
with the 31 6 cm cqaetonal, by MM Rmmbeud and Sy — 
Ofaiervaiioiu of the min made at the Observatory of Lyons 
danng the second Quarter of 1899, by M T Ouillaume The 
results are coUectea in three tables, showing the number and 
area of ipote, distribution of the spots in latitude, and of the 
faCuhe In latitude.—Omtnbntion to the theory of the func 
lion ^j) of Riemann, by M Edm Landau —On systems 
simultaneoitsly isolated, by M Andrade —A new theory of the 
optical phenomena of the entanglement of ether by matter, by 
M Ct Sagnac —On a new lunocular lens, by M kmilc Berger 
—Chemical effects produced liy the Bec^uerel ra^s, by M P 
Cune and Mmc Cune Radio active hanum chlondc ixMsesses 
the property of converting oxii^en intoofone This nceexsitates 
an expenditure of energy, and hence is a profif that the radiation 
represenia a continual disengagement nf energy —Reciprocal 
displacement of meialn, by M Alb Colson The disturbing 
effects of oxygen and occluded gases were eliminated in these 
expenments by working in a Crookes vacuum It was found 
that the rcaclums 

Ilg^Cl^ + 2Ag = 2] Ig + 2 AgCI 

and 

AgS + lIg^MgS-hAg 

are reversible, the reacUnn fjcing bunted by a definite pressure 
of mercury \apuur for a given temperature —Action of nitric 
nxide upon chromic dichlorhyrlrin, ny M V Thomas Nitnc 
oxide comlxnes vigorously with chromyl dichloride, giving an 
amorphous compound, tliL results of the analysis of which can 
l>e best expressed b> CrgCIgt >7 2N^Og -On a methylene sulphate, 
by M Marcel l^eltpinc liy the interaction of dry trioxy 
methylene and fuming sulphuric acid, a neutral crystallis^ 
substance, CIl^O SOy, is obtained, thermocbcmical data for 
which are given —On a niorle of syntheaia of parabanic acid, 
by M P Caxeneuve Oxamide added to boiling phenyl car 
bonate gives parabanic acid and phenol, the acid being 
identified by means of its silver salt The yields do not 
exceed 5 per cent of the oxamide employed —On a new 
MyxoaponJium, Noiema Stfpham^ a parasite of hUsHspasstr, by 
M llagenmuller - On the cytolugical phenomena preceding 
and accompanying the fomiation of the teleutospore in Ftuemta 
Lihatearnm^ by M R Maire —On the histological modific 
ations producea in stems hy the action of PhytopUts^ by M 
Mann Mollianl The chemical action which c<irresponds to 
the presence of fianuites such u PkytQpims determines the 
formation of a new tissue which dinerentiales itself at the 
ext^se of any cells, inde}Kndently of what these cells would 
have become in the ordinary course of development —On the 
negative variation of the axial nervous current, by M Mendels 
sohn —The cryoscopy of urine as an aid to diagnosis, by MM 
11 Claude and V Balthonird —Effect of a diet poor In chlondes 
upon the treatment of cpiKpsy by sodium bromule, by MM 
Ch RIchet and hd Toulouse The use of sodium bromide in 
the treatment of epilepsy, although efficacious to a certain 
extent, leads lo other troubles owing to the large doses neces 
■ary, 8 to 15 grams per lUy By the use of a diet as free as 
possible Irnm salt, equally good effects were produced with only 
3 to 4. grams of sodium bromide daily The special diet appears 
to have no effc'Cl upon the general nutrition 
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LYON PLAYFAIR'S LIFE 
Memoirs and Correspondence of Lyon Playfair^ First 

Lord Playfair of St Andrews^ PC^ GC B, LL D , 

FRS By Wcmyas Reid Pp xii + 487 (London 

Cassell and Co, Ltd, 1899.) 

N writing the life of Lyon Playfair, and editing his 
autobiography and correspondence, Sir Wemyss Reid 
has had a congenial task, and this he has accomplished 
with his usual tact and success. The result is a volume 
full of interest both for the scientific and for the layman, 
for Playfair himself truly defines his position as half man 
of science and half politician, and his biographer has 
rightly appreciated the remarkable dual part which he 
played, and the work which in each direction he 
accomplished 

“ The man the story of whose life is to be told in these 
pages, never rose to that dazzling eminence which 
justifies the world in describing a human being as 
supremely ‘great’ He did not pretend to the genius 
which lifts a few men high above tneir fellows It cannot 
be affirmed that he was one of the great fibres of his 
generation Vet his life, though it was lived without 
ostentation and without parade, was undoubtedly one of 
Che fullest and most useful lives of his time It was 
cmphatiLally a life of work, and of work not for the 
accumulation of wealth, or for the achievement of fame, 
but for the acquiring of truth, and for the service of his 
fellow men " 

The most interesting portions of the volume are doubt 
less those containing Playfair’s own description of his life 
and labours These, although fragmentary, give a truer 
picture of the roan and his doings than can be attained 
even by so skilled a biographer as Wemyss Reid Flay 
fair did not write them with a view to publication, and 
begins by remarking that if they are ever made public, 

“ My only apolo^ is that they may form some en¬ 
couragement to others, who, like myself, have had in 
early life few fnends and no influence, to believe that 
their future position depends upon themselves and not 
upon their surroundings^' 

This IS indeed the keynote of the life The story, told 
by Playfair in his own way, is one not of adventure but 
of work Many a poor Scots lad has done as great 
things, and risen in the social scale as high as, or higher 
than, Lyon Playfair, but no one earned out his life’s work 
more devotedly than he 

** To Lyon Playfair the ^ood of his countiy,” truly says 
his biographer, was a thing to be pursued not merely 
m the Senate or on contested fields, but in the laboratory 
and the council room, in social intercourse and in the 
humdrum round of daily life. It was something calling 
not so much for isolated deeds of heroism as for a 
prudent and unremitting care extending even to the 
most trivial tasks and incidents " 

And he was fortunate in the period over which his 
life’s work extended In early days he showed his par¬ 
tiality for scientific studies, and especially for chemistry 
Tn 1835 he left the Glasgow University, where Thomas 
Thomson was the professor, for the Andersonian College, 
where a younger and more active man—Thomas Graham 
—occupied the chair This was a fortunate step, for 
Grahain, himself actively engaged in research, fired 
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Piayfstr with a desire to do likewise, and sent him to 
Giessen 

“On presenting myself to Liebig,” he says, ‘*1 was 
much struck by his handsome appearance and classically 
cut face 1 mentioned my name and told him that I 
was a pupil of (jniham's, and he laughingly said, * You 
might nave said that you are the discoverer of lodo- 
sulphuric acid,’ which 1 had recently described in short 
papers,” 

the titles of which are not, however, to be found in the 
Royal Society’s Catalogue This introduction and the 
friendship which followed were the most important 
events in Playfair’s early life He translated the “ Agn- 
cultur Chemie,” though “ my knowledge of German was 
not good ” This candid admission is amusingly borne 
out in a letter wntten many years later to his wife, in 
which he says of a Gennan girl that she speaks English 

scklecht^' but t reiich “ vorlaufii^^^ instead of “ gelaufig ” ' 

Notwithstanding the above opinion, there is no doubt 
that Playfair’s English translations of Liebig were well 
done, and that they were the means of introducing him 
to many men of position and influence in this countr>, 
by whom his talents were soon appreciated and whose 
friendship formed a starting point in his career 

The story of his introduction to the great Sir Robert 
Peel is well told, and the results were as unexpected as 
they were gratifying ihe question of sanitary reform 
then arose, and Playfair was fortunate in being^one of 
the first to be emplo>ed in carrying out the battle 
against dirt and disease, cand to his last days be remained 
what he was in his youth, the most energetic of sanitary 
reformers 

Then, again, he was fortunate in being a forerunner 
of the great educational movement which has been 
one of the chief glones of the nineteenth century That 
he was well fitted to be the pioneer of technical instruction 
was due to his true appreciation not only of the value of 
pure science as a means of culture, but of the importance 
of the application of scientific principles to the arts and 
manufactures 

“Not to teach trades or manufacturing, but the 
principles, scientific and artistic, which underlie those 
trades and manufactures,” 

was his definition, and that he lived to see these 
principles earned into eflect must have been to him a 
source of keen satisfaction 

“ In the chapter which history devotes to the social 
progress of our century, Playfair’s name must always 
hold a place of honour ” 

Early in the year 1851 he was brought into personal 
and intimate contact with Prince Albert, and soon the 
confidence of the Pnnee was gamed, so that Playfair 
from that time forward became his trusted adviser and 
friend Although Playfair acted as Gentleman Usher to 
the Prince Consort, and was afterwards a Lord-m Wait¬ 
ing upon the Queen, he, as be tells us, was not a courtier 
in the sense often ascribed to the word. He spoke his 
mind fully and frankly both when bis views were in agree¬ 
ment with, and also when they were opposed to those 
held by “exalted persons.” Of the Prince Consort's 
character and abilities he had the highest opinion 

“The attachment to his service.” he says, “gave me 
the privilege of being associateu with the illustnous 
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Pnnce in many of the works which he undertook to 
promote education, science, and art In all my 

niture intercourse with the Prince, I never on any 
occasion saw him animated by a single desire that was 
not connected with the public weal Only those who 
had the honour of his confidence can fully know the 
purity, ability, and simplicity of his character’’ 

The history of the Great Exhibition of 1851, of the 
many difficulties satisfactorily surmounted, and of the 
grand final success, are all graphically told, including the 
celebrated story of the “Junk Chinaman’’ dressed up to 
represent a “ yellow jacket" mandarin, and placed in the 
procession between the Archbishop of Canterbury and 
the Duke of Wellington I Greater than his services 
to the Exhibition were those which he bestowed on the 
appropriation and consolidation of the large funds placed 
at the disposal of the Royal Commissioners Without the 
advice and the business capacity of Playfair this fund, 
now large and altogether devoted to purposes of science 
and art, would have been in danger of being fnttered 
away, if not lost “ Nobody but yourself," writes the 
Pnnce of Woles to Playfair in 1889, “could have got us 
out of the serious pecuniary embarrassments in which we 
found ourselves placed" 

“ bo long as South Kensington continues to exist in its 
present state, there will be no need to raise any monu¬ 
ment to the memory of Lyon Playfair" 

The letters and memoir contain interesting descriptions 
of professonal life at Edinburgh He does not scruple to 
dilate on some amusing but.not very creditable University 
squabbles in which he was often called upon to act as arbi¬ 
trator Then comes his Parliamentary career in both 
Houses, the details of which are both interesting and 
entertaining How he represented the Universities of 
Edinburgh and St Andrews How he retired from this 
constituency in consequence of the Government putting 
Scotch education under a Scotch Secretary How he was 
elected for South Leeds, “ a working man’s constituency, 
where he received an almost enthusiastic appreciation, 
which quickly developed into a feeling of warm confidence 
and affection ” 

\s Chairman of Committees in the Commons, he had 
hard times in consequence of Irish insubordination Rut 
he did yeoman service in speaking out strongly and fear¬ 
lessly about the follies and the enmes of the Anti-vivi- 
sectioDists and the Anti vaccinators The correspond¬ 
ence which occurs throughout the volume with persons of 
all ranks is full of interesting matter The letters to his 
wife and children, and to the members of the Russell 
family, show the depth of his feelings, although, as one 
of his children writes 

“No letter he ever wrote could give an idea of his 
deep and intense sympathy, of his loving help in any 
trouble to thoK dear to him, and even to strangers. 1 
never in the whole of my life have seen him cross or im 
patient, or known him speak a harsh word to any 
one.” 

Then his sense of humour was keen, and his powers 
as a raconteur Mre of the first order, and not the least 
interesting portion of the memoirs is that in which these 
powers are shown by the numerous anecdotes with which 
the volume abounds. Altogether the book is one which 
will be found full of interest, as giving a striking picture 
of a wonderfully full and varied life HER 
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THE GOLD FIELDS OF ALASKA 
Alaska and the Klondike a Journey to the Neur 
Eldorado^ with Hints to the Traveller^ and Observ¬ 
ations on the Physical History and Geology of the 
Gold RtgionSj the Conditions of Working the Klon¬ 
dike Placers^ and the Laws governing and regulating 
Mining in the North-west Territory of Canada By 
Angelo Heilpnn, F K.G S,FGSA. Pp3i5i with 
35 plates from photographs, and 3 maps (New York 
D Appleton and Co London C A Pearson, 1899) 

HE search for gold still holds something of the 
romantic glamour which has surrounded it from 
the earliest days of our civilisation It is true that 
modem conditions have enmeshed the winning 
of gold from vein and banket, reducing it, like diamond- 
mining, to a systematised industry scarcely more in¬ 
spiriting to the labourer himself than the mining of coal 
or ironstone But placer deposits still offer a possi¬ 
ble chance of sudden riches to the man possessed 
only of bodily vigour and a few simple uncostly imple 
ments, and men’s imaginations still take fire whenever 
the rumour reaches them that the old conventional 
symbol of wealth is to be had for the digging And still, 
as in the ancient days, the greater the difficulties to be 
overcome, the stronger to the adventurous spirit seems 
the probability of success bo when, in 1896-7, through 
an ever-widening circle, was spread the news of rich dis¬ 
coveries of the precious metal in a remote and barely 
accessible comer of nonh-westem America, thousands 
were found ready to cast aside their everyday pursuits 
and make, in the words of the wise Camillo, 

“ a wild dedication of themselves 
To unpathed waters, undream’d shores, most certain 
To miseries enough ’’ 

To any one knowing anything of the land, the news¬ 
paper information which led to the rush seemed strangely 
inadequate and misleading—a charactenstic compound 
of half truths, whole truths and untruths, out of which 
stood the bare fact that placers of unusual richness 
had been found What was heedlessly lost sight of in 
the excitement was that this discovery was not the 
sudden outcome of a single traverse of a previously 
unknown Golden Land, but had been attained only at 
the end of twenty years of persistent exploration, during 
which, though in ihe aggregate much gold had been 
won, the average net individual gain had been rarely 
more and often less than “ day wages " 

As usual, these initial stages (unmentioned in the 
volume before usj attracted little or no attention from 
the outside world, for the restless spirits who under¬ 
take the hardships of pioneer life in the unbroken 
wilderness, though perhaps too fluent in speech, write 
no descriptions of their journcyingi. Almost every¬ 
where these men penetrate in advance of the “ original 
explorer," who often in his own narrative forgets to 
mention their presence , but unless some unusual hap¬ 
pening brings their doings into prominence, their 
traces in the land they have traversed are slight In this 
instance it was surely a matter for prime consideration 
that a body of more or less experienced men—in numbers, 
according to a table published recently in the eighteenth 
Annual Report of the U S Geological Survey (p 133}, 
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rising from 50 in 1883 to 1000 in 1894, and to 1700 in 
4896—should for many yean have be6n prospecting up 
and down the Yukon from its mouth nearly to its sources 
with only moderate success. This in itself was sufficient 
io show that the riches of the land were neither unlimited 
nor easily attained, and that most of the tyros in gold 
huntmg who made their labonous march in the wake of 
these men must do so in vain. According to Prof 
Hcilpnn, ^probably not less than thirty-five thousand 
to forty thousand people, possibly even considerably 
more, have in the short period following the discovery of 
gold in the Klondike r^on already passed to or beyond 
the portals of what has not ineptly been designated 
the New Eldorado To some of these a fortune has 
been born , to many more a hope has been shattered 
4n disappointment ’’—And how could it be otherwise ? 

The sudden movement of this great army, made up of 
units marching independently and without organisation, 
with self-interest as the only motive, into the heart of a 
wild land incapable of furnishing more than a very small 
number with the barest elements of sustenance, de 
pendent therefore for their very existence upon supplies 
from a base many hundreds of miles away, possesses 
extreme interest to the student of economics and 
sociology, and perhaps the chief value of Prof 
Heilprin's book is that it contains the record of a certain 
stage in the transient and unstable conditions which 
arose under these circumstances. That within the space 
of a few months this transplanted social mass should 
with scarcely any disorder have struck root amid novel 
and arduous surroundings, and by the play of individual 
interest alone should have found itself provided with all 
the actual necessanes, and many—indeed, too many—of 
the luxuries of life (brooms ai^ window glass l^ing, 
according to Prof Heilprin, the chief things lacking) 
IS, in Its way, as remarkable an object lesson as the cen¬ 
tury has afibrded. At no previous penod in human 
history could this have happened, and it is all the more 
deserving of careful record. The flood of hazily in 
accurate or wilfully misleading information from the 
newspaper press is past, we have reached the second 
stage at which, as in the volume before us, the under¬ 
lying facts emerge, and there will follow, no doubt, in 
the fulness of time, the bnghtly coloured growth of Action 
which imaginative witcrs will cultivate for our enter¬ 
tainment around the picturesque elements of the move¬ 
ment when its sordid details are forgotten 

As for the actual contents of Prof Heilprin’s book, it 
auns to place before its reader the impressions of one 
accustomed to examine critically and record accurately, 
during a tour to the Klondike by the Upper Yukon 
route, made under favourable circumstances between 
the end of July and the middle of October of last 
year Prof Heilpnn went in from tide-water at Skaguay 
by the White Pass to the head of inland navigation on 
Lake Bennett in a day and a half, and came out, late in 
the season, by the Chilkoot Pass in one day with com¬ 
parative ease, and concludes that the difficulties of both 
trails have been greatly exaggerated 

“To a mountaineer or traveller of ordinary resource 
neither the White Pass nor Chilkoot Pass will appear 
other than it actually is —t e a mountain pass, sufficiently 
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rough and precipitous in places, and presenting no senous 
obstacle to the passage of man, woman, or child” 
(pp 15-16) 

But he justly observes that what to a person in his own 
circumstances seemed easy enough, both m these passes 
and on the trails of the interior, might wear a very dif¬ 
ferent aspect to the man stru ggling onward with a load 
of 60 or to lbs. on his back In fact, all through the book 
we realise that the impressions are those of one travel¬ 
ling in ordinary tounst fashion, Light and with sufficiency 
of means, and that the prospector mentioned on p 177, 

** who was moving by slow stages, and without assistance 
of any kind, an equipment weighing somewhat over 
400 Iba ” would have another tale to tell 

However, with the completion of the railway in course 
of construction on the White Pass route, the journey to 
Dawson City becomes simply a matter of the payment of 
fares Already, we learn from the newspapers, the 
journey from Vancouver to Dawson has been made in 
so short a time as six days, while from eight to twelve 
days IS now ordinarily the length of the through trip 

From Lake Dennett Prof Heilpnn went by river-boats 
down the lakes and the Lewes or Upper Yukon River to 
Dawson in 4^ days, reaching the last-mentioned place 
on August 6 Here he took quarters in the recently 
opened ** foremost hotel of the land,” paying 35 dollars 
per week for his scantily furnished room, and 25 to 35 
dollars per week more for board He estimated the 
number of inhabitants of the two-year old city at 16,000, 
and this sudden concentration of humanity ahead of the 
resources of the country had, necessanly, cunous con¬ 
sequences upon the relative values of merchandise 
Thus we re^ (p 101), that chickens ** earlier in the 
season had sold for 100 dollars for three,” but later 
* were obtainable at 10 dollars apiece ” , eggs were 2 \ 
dollars per dozen , radishes 75 cents a bunch of five 
pieces, and so on , while at the same time at the auction 
rooms many articles could be bought for less than the 
original outside cost (p 104) But with regard to the 
enhanced value of food-stuflfs, it may be well to mention 
that the Canadian Geological burveyors, who were in 
Dawson during the same summer, state in their report 
that “it was found quite possible to purchase provisions 
at retail prices at the stores, for the maintenance of a 
party, at less than a dollar a day per man (Rep GeoL 
Survey of Canada for 1898, p 62) 

That the conditions were peculiarly evanescent, and 
with the establishment of Dawson City as a distributing 
centre are not likely to be repeated in the district, 
should make the fluctuations of the Dawson markets 
during the last three years an instructive chapter in 
economics 

One notices at times in*Prof Heilpnn's book an un¬ 
pleasant oblique mode of expression, not uncommon 
in the literature of forty years ago, but now happily rare 
This is especially pronounced in the chapter on the 
inhabitants of Dawson, as, for example, in the passages 

describing “Sir -“Coupt C-the “professor- 

doctor” and the “ Gold Commissioner ” (pp 110—112) 

The author notes that the number of blacklegs was 
surpnsmgly small, and remarks on “the feeling of 
secunty which every one seems to experience and enjoy ” 
This he ascribes in great measure to the efficiency of 
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the Canidian military police, artd comments on “a con¬ 
dition so wholly different from that which but a few 
weeks before dominated the atmosphere of Skaguay and 
the American side of the trails ” (p 119) 

In praising the summer climate of the Klondike 
Prof Heilpnn waxes enthusiastic — 

“ From August 6th to September 2otli, barring three 
days of partial rain, and perhaps a fourth of cloudiness 
and mist, the weather was simply perfection—a genial, 
steady, mild summer with a temperature rising at its 
highest to about 80° or 82'' F in the shade In 
August the evenings were but little less pleasant 
than the days, the balmy night air rarely necessitating 
clothing warmer than that ordinarily worn” (p 70) 

Neither did he personally experience any trouble from 
mosquitoes He also thinks that the ngour of the winters 
has been exaggerated, as most of the Dawsonites are 
inclined to make light of the winteHs cold, and assure 
you that, except for head and foot wear, they take little 
stock in that over-burdening with heavy clothing which 
outfitters so delight in foisting, as * absolute necessities,' 
upon the too credulous tenderfoot ^ (p 73) 

In short, there appears to be nothing in the region 
mimical to the permanent residence of civilised man the 
year round in comparative comfort Even the agri¬ 
cultural possibilities of the country are spoken of hope 
fully (p and Dr Dawson's previous favourable 
estimate in this direction is quoted with approval (p 85) 

As to that which to most people constitutes the sole 
interest of the region—its future possibilities for gold 
production—Prof Heilpnn, while writing with somewhat 
oracular caution, takes on the whole a sanguine view 
After describing the conditions and methods of working 
the placers which differ, in the frozen state of the sub¬ 
soil and in some other particulars, from any placers 
hitherto worked on the continent except those of Cassiar 
in the northern part of British Columbia, and after point¬ 
ing out that some of the best claims, viz those of the 
hillsides and high benches, nere located in the early part 
of 1898, at the lime when the incomers had been warned 
thit the region for a hundred miles or so about Dawson 
had been fully staked and occupied, the author concludes 
that “ many good locations m the Klondike territory are 
still open, although it may not be easy or possible to say 
lust which they arc” (p 207) This, we fear, will seem 
rather **Chin*' guidance to the anxious gold seeker ’ 
The output of the past year Prof Heilpnn estimates 
to have been '^in the neighbourhood of nine or ten 
million dollars, perhaps more , but that it will be \ast1y 
greater in the current year (1899) is certain” (p 204) 

I ike other investigators of the district, he thinks that 
capital judiciously expended in hydraulic-mming should 
yield profitable returns 

\ summary of the Canadian laws regulating mining in 
the Yukon region forms one of the most useful chapters 
in the book 

The longest chapter is that which deals with the 
physical history and^eology of the Klondike gold fields 
(Chapter xi pp 212 280), and this is, perhaps, the least 
satisfactory part of the volume To the general reader it 
may indeed be of some service , but to the student of 
geology or of physiography more adequate sources of 
information are available, and the chapter contains little 
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that need detain him, especially since though passing 
mention is made of previous investigators exact 
references to their works are rarely given. Besides 
the early scientific descriptions of the Yukon country 
by Dawson, McConnell, Russell and others, the recently 
issued report of the Canadian Geological Survey for 
1898 includes (pp. 55-62) a concise and practical sum¬ 
mary of the geology and conditions of the Klondike 
gold district by those excellent observers Messrs K G 
McConnell and J B lyrrell, which gives a clearer view 
of the structure of the country than the volume before us , 
and the eighteenth Annual Report of the U S Geological 
Survey (Part 111 pp 101-391} contains an elaborate 
memoir on the Geology of the Yukon Gold District” 
by Mr J E Spurr, with a particularly interesting pre¬ 
liminary chapter, previously referred to, on “ the history 
and condition of the district to 1897,” and a discussion 
of the drainage peculiarities, by Mr H B Goodrich 
To these works, then, rather than to Prof Hcilpnn's 
book, the scientific student should turn for information 

Prof Heilpnn, after much discussion of the subject, 
comes to the conclusion that “ the known facts of the 
Klondike region, so far as they relate to the primal origin 
of the gold in the placers, favour the theory of chemical 
solution and precipitation, as opposed to the generally 
accepted view of accumulation from disintegrated reefs, 
bodies or veins ” (p 280) 

But his arguments are unconvincing, and his views are 
neither shared by Spurr for the placers on the American 
side of the frontier, nor by McConnell and Tyrrell, the 
latter investigators stating that ”the gold in the Klondike 
has certainly been derived from the rocks of the im¬ 
mediate vicinity” (Rep Can Survey,!?/ ctf^^ 60) It 
IS of course evident that dunng whatever time the rich 
ground may have remained permanently frozen, no perco> 
lation of the supposed solutions can have taken place 

With regard to the auriferous high-level deposits, Prof 
Heilpnn adopts a view similar to that held by Spurr to 
account for the high benches of the Amenran side, viz. 
that they arc “ evidences of the past existence of large 
lake-like boclies of water, perhaps even of a vast inland 
sea” (p 226) On this supposition he builds \arious 
speculations, and thinks that the old shores have formerly 
been of far greater extent and have yielded by con¬ 
densation much of the gold of the valley placers But 
Messrs McConnell and Tyrrell offer a more simple and 
adequate explanation of the phenomena in question, as 
follows — 

” On Bonanza and Eldorado creeks, and doubtless also 
on a number of the other creeks that nse in the high 
land near the Dome, the work of concentration has been 
grcatlv expedited by small local glaciers, which, at a 
period not very remote, have originated at the heads of 
these creeks, and have filled the bottoms of their valleys 
through parts at least of their lengths Thus the Eldorado 
glacier would appear to have had a greatest thickness of 
about 200 feet at French Ciulch, and to have joined the 
Bonanza glacier at the l*orks, below which both continual 
on some distance together The gravel that Alls the 
bottom of the valley from side to side is a typical glacier- 
wash, having been deposited by the stream which flowed 
from the face of the glacier The lower benches on 
Bonanza Creek were also deposited in a similar way, but 
the higher so-called benches have been formed either as 
lateral moraines along the sides of the glacier, or by 
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Streams which flowed between the side of the glacier 
and the bounding slope of the valley ” (Rep Can 
Survey, 1898, p 61) 

There are no existing glaciers in the Klondike region, 
and while the former presence of small local valley 
glaciers has been recognised, all the observers are agreed 
as to the absence of any trace of widespread glaciation 
This probably implies that, as in Siberia, the climate 
throughout the Cilacial Period was dry, and that then, as 
now, heavy precipitation was confined to the vicinity of 
the coast 

To sum up our impressions of this book. Prof 
Heilprm may be complimented on having given us a 
vivid picture of transient conditions in the Klondike , 
but, from a physual standpoint, his work can scarcely 
be taken as a solid contnbution to our knowledge of the 
distnet 

The numerous excellent reproductions of photographs 
with which the book is illustrated are for the most 
part well adapted to show the general character of the 
scenery and conditions, though now and again a picture 
IS introduced for effect rather than for instruction The 
deep >ellow binding with its pictured dog trams, 
reminiscent of the “yellow press,” is not particularly 
happ) OWL 

A NEW Th XI BOOK ON CHEMISTRY 
Inor^amc Chemtstry for Advamed Students By Sir 
Henry E Koscoe, F R S , and Arthur Harden, Ph D 
Pp 432 (London Macmillan and Co, Ltd, 1899.) 
HIS book 1$ intended to supplement “Chemistry for 
B^inners,'* which was published about six years 
ago by Sir Henry Roscoe, with the assistance of Mr J 
Lunt It IS not a complete treatise on the elements of 
inorganic chemistry, but part of a complete treatise 
It IS intended for students who have already gained a 
little knowledge of the subject, and those who would use it 
must first Icam something about oxygen, hydrogen, 
chlorine, carbon, and their simpler compounds, and about 
many other matters, either from “Chemistry for Be 
ginners or from some other suitable elementary work 
We suppose that a small text book is put into the 
hands of most beginners when they reach the stage at 
which they need such a book, and that presently, when 
they are older and more advanced, this small book is 
changed for one of the larger treatises Now, at this 
latter stage a certain amount of confusion and some loss 
of lime are very apt to occur owing to the overlapping of 
the contents of most elementary and advanced works on 
chemistry, and to the fact that the majority of young 
students are not able to skip with discretion It is 
evident that this confusion and loss of time might be 
avoided by the use of two books, such as those which 
have now been provided by Sir Henry Roscoe and his 
colleagues, Dr Harden and Mr Lunt, and we believe 
that those who have had much experience in teaching 
chemistry under school conditions will at once recognise 
the ments of their method of dealing with the subject 
in two volumes, one quite elementary, one more ad¬ 
vanced, and each the complement of the other 
The present volume, like its predecessor, follows in the 
main the lines laid down so successfully a generation ago 
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in the familiir “ Roscoe’s Chemistry ” That is to say, 
the book is intended for students who want to learn the 
fundamental principles of chemistry, and something 
about Its methods and its data, rather than for those who 
desire to use the subject as p«irt of a s> stem of mental 
gymnastics But though the new book follows lines 
which have so long been made familiar to us by the 
previous work of its eminent senior author, it differs from 
that earlier work in several respects, notably in its some¬ 
what more limited scope, for organic chemistry finds no 
place between its covers, in the greater attention given 
to chemical theory, and in the fact that a great number 
of experiments for the student are described in the text 
Ihe subject matter of the volume is divided into 
thirty nine lessons, the elements treated of being grouped 
in such a manner that from the beginning the student may 
be said to be preparing the way for his subsequent study 
of the periodic system of classification The chapters 
on chemical theory are dispersed among the rest Ihis 
arrangement may, perhaps, seem open to the objection 
that the student's reading in certain subjects may be 
somewhat broken up , but the authors have adopted it, as 
they tell us in their preface, with the object of relieving him 
of the tedious task of working without a break through 
a long series of metals and their compounds The parts 
of chemical theory chiefly discussed in these lessons are 
atomic and molecular weights, equivalents, specific and 
atomic he«its, crystals and isomorphism, valency, the 
constitution of hydroxides and oxyacids, dissociation, 
thermochemistry, electrochemistry, the penodic law 
and spectrum analysis There are questions to be 
worked out, and numerous summaries We are not quite 
convinced that so many of these latter make for sound 
learning Should not every student prepare a good 
many of his own abstracts after he has read 
a few chapters and compared them with some 
summaries provided as examples ^ This, however, is a 
small matter, as it is obvious that the existence of 
summanes in the text need not prevent any student from 
constructing his own abstracts during his reading We 
feel sure that the new book will be welcomed by those 
who are familiar with its predecessor, and by many 
others, and we wish it and its companion volume all 
success WAS 


OUR BOOK SHELb 

Elements of Natural PhtlosopI^ By Alfred Earl, M V 
Pp viii 4-320 (London Edward Arnold, 1899 ) 

Mr Earl is already well known as the author of the 
admirable “ Practical Lessons in Physical Measurement,” 
and one naturally examines a new book of his with great 
expectations The preface states that the present volume 
is “ intended as a handbook for the laboratory,” and “ has 
been written for the use of beginners ” The book does 
not, in our opinion, exactly fulfll these conditions , yet it 
may still prove of use, though rather to teachers than 
taught A laboratory manual should give clear, precise 
instructions as to what the student has to do—guidance 
of a sufficiently explicit nature for the pupil to work 
from without unduly bothering the teacher, who, very 
often, has too large a number working at the same time 
for purely individual instruction Yet, in dealing with 
the measurement of simple quantities, for example, Mr 
Earl gives some nineteen pages of general descrip- 
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tion, with little or no practical work, contenting him* 
self by adding thirty-eight exercises at the end of the 
chapter lliese exercises leave little to be desired, but a 
beginner will not always be clear about the several st^ 
by which he is to arrive at the reouircd result The 
divisions adopted by the author leao to some very mis¬ 
cellaneous chapters , thus Chapter vi, entitled ** Changes 
Belong to Several Classes," runs to thirty two pages, and 
includes a bncf treatment of inertia, the electrophonis, 
voltaic cells, the thermopile, gravitation, expansion, the 
Gulf Stream, Trade wmos and se\eral other subjects. 
Chapters vni and ix take the pupil “along the well- 
beaten track of chemical rudiments,” and were written by 
Mr F Collins Too much is attempted in this section, 
and things arc often taken for granted of which a 
beginner has no knowledge whatever Thus, on p 185, 
the modes of chemical action are partly explained by 
chemical equations, though the only guidance towards 
understanding them which has been given to the pupil 
IS the table of elements, with their symbols and atomic 
weights, on p 181 The value of the book would have 
been much increased by using simpler language, and 
adding more illustrations 

Elemtniary Practical Chemtslry By A 1 Cooper, 
BA., B Sc Pp viii + 86 (London Whittaker and 
Co, 1899.) 

SOMK idea of the profound changes which have occurred 
in the teaching of elementary chemistry during the last 
decade can be obtained from the large number of books 
recently published, all of which claim to supply a long- 
felt want Mr Cooper’s book covers familiar ground tn 
a more or less familiar way He starts with a brief 
account of the metric system (which, however, is too 
short to be of much use), describes the balance, how to 
determine relative densities, and to measure liquids and 
fit up apparatus No wonder the student often asks why 
these subjects must be studied both in the chemical and 
physical laboratories But like many another recent 
wnter of an elementary course of chemistry, Mr Cooper 
rightly avoids the ihaumaturgic art of test tubing, and it 
IS in this connection we are able to perceive an advance 
has been made in the way of studying science Though 
the “Heuristic" method, of which so much is heard 
nowadays, is not suitable throughout a complete course 
of chemistry, it is unfortunate that so many statements 
occur like “ note the white powder of metastannic acid 
that IS formed ”, “the name of the gas which you have 
just prepared is nitrous oxide" -which have no signi¬ 
ficance to a beginner 

TAs Teacktng of Geoi^apky tn Switzerland and North 
Italy By Joan Berenice Reynolds Pp. xii-l'Ji 3 
(London C J Clay and bons, 1899) 

No more hopeful indication of the growing desire on the 
part of Bntish teachers to improve the methods of in¬ 
struction in our schools could be desired than this little 
volume provides It is partiailarly gratifying to find 
that the old insular prejudice is giving place to an in¬ 
telligent study of foreign educational systems, and that 
It IS at last becoming recognised there is much to be 
learnt from Continental pedagogic authorities Miss 
Reynolds was. in 1897, awarded the Travelling Student 
ship for Teachers in connection with the University of 
Wales, and her report, which she presented in 1898 to 
the Court of this newest of our Universities, demonstrates 
conclusively that she made the best use of her oppor¬ 
tunities. Equipped with the information provided by a 
wide course of reading m the geographical literature of 
the countries she'^intended to visit, Miss Reynolds was 
able to intelligently note all the features of Swiss and 
Italian teaching practice which would prove of assistance 
to OUT own teauers, and she has here set them down in 
a clear and interestmg manner. Her book should be 
read by every teacher of geography 
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Liverpocd Manm Biotc^ Commtieds Memoirs 
Ascidta By Prof W^A Herdman, D Sc, F R.S.. 

-H 53 , with five plates. (Liverpool T Dobb 
and Co, 18^) 

This is the first of a senes of memoirs which is being 
prepared by the Liverpool Manne Biology Committee 
under the editorship of Prof Herdman, to supply a want 
which “has been constantly felt of a senes ot detailed 
descnptions of the structure of certain common t^ical 
animals and plants, chosen as representatives of their 
groups^ and dealt with by specialists " The expense of 
prepanng the plates m illustration of the first fevi memoirs 
IS being met by a donation of Mr F H Gossage, of 
Woolton Prof Herdman has omitted detailed refer¬ 
ences to original memoirs, the object of his manual being 
more to provide students of manne biology with a concise 
and accurate descnption of the appearance, structure, and 
life history of the Ascidian than to publish a bibliography 
In an appendix a statement is given of the classifica¬ 
tion and characters of the Tunicata, in order to indicate the 
position of Ascidta as a type of the group and its relations 
to the other Bntish Ascidians 

The Story of the Wandertnfis of AtomSy especially those 
of Caroon By M M Pattison Muir, M A Pp 193 
(uindon George Newnes, Ltd, 1899 ) 

An attracti\e title docs not by itself make an attractive 
book Assuming that “ The Library of Useful Stones ” is 
intended for the general reader, we are afraid that this 
short account of the compounds of carbon is largely 
beyond his comprehension There is an abundance of 
information, but the repeated references to Mr Muir’s 
“Story of the Chemical Elements" will tantalise the 
man who expects to get knowledge and recreation by 
the same process A sound knowledge of organic 
chemistry is only obtained by experimental methods 
based upon a thorough grounding in the elements of 
chemistry, and this end is most satisfactonly obtained 
by studying simple inorganic substances first The 
author has adopted a style more suited for the class 
room than the platform of the popular lecturer, and the 
ordinary person who takes up this little volume will, 
after reading very few pages, find himself completely 
out of his depth 

General Index ^ by Robert Newstemiy FES, Curator of the 
Grosvenor Museumy Chestery to Annual Reports of 
Obsennitions of Injurious Insects, 1877-18^ By 
Eleanor A Ormerod, F R Met hoc, &c With 
Preface by the author Pp xii -H 58 (Simpkin, 
1899.) 

THh twenty two annual volumes of Miss Ormcrod's 
Reports are known to all students of agricultural ento 
aiology, and their usefulness as indispensable works of 
reference will be largely increased by the present com¬ 
pendium, which includes, in addition to the general index, 
separate indices of plants, animals ana unclassified 
hosts " Miss Ormerod’s preface contains remarks on 
the origin and method of the reports, notices of a few of the 
more important insects which have been dealt with, and 
miscellaneous observations. It is worthy of special note 
that she considers all birds which are even moderately 
insectivorous as beneficial to such an extent as to over¬ 
balance any mischief they may do in other ways, unless 
they ore present in merwhelmmg numbers, but she 
especially excludes the house sparrow, which she de¬ 
nounces as a national eviL W F K. 

A Hand-List of the Genera and Species of Birds By 
R Bowdler Sharpe, LL D Vol I Pp xxi + 303 
(London Printed by order of the Trustees of the 
Bntish Museum, 189^) 

The system of classification adopted in this new “ hand¬ 
list " IS that proposed by Dr Bowdler Sharpe in 1891. 
The book it founded upon the ^ Catalogue of the Buds 
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in the Bntish Muieum,” a lange part of which was wntten 
by Dr Sharpe, but the new species described since the 
publication of the twenty-seven volumes which compnse 
the catalogue " are here included Proofs of the work 
have been read and corrected by a number of leading 
ornithologists throughout the world, assistance sufficient, 
as Dr Sharpe says, to give the work “ the importance of 
an international publication*" 

Human Nature tU Prinaflet and the Principles of 
Physio^omy By Physicist Part 11 Pp viii + 175 
(London J and A. Churchill, 1899.} 

The nature of the volume can be indicated by stating 
one of the propositions of the author's theory of colour 
“That exhausted viable matter absorbs the luminous 
rays, and reflects the mvisible (potential) rays, therefore 
It IS dark or nearly colourless, sometimes violet or purple 
being perceptible, and that viable matter stored with 
energy reflects the luminous rays, therefore it is yellow 
or some colour containing excess of yellow, as brown, or 
cream colour, &c , and absorbs the invisible or potential 


LETTERS TO THE EDITOR 

[ The Editor dees net held himself responsible for eptniems ex 
pressed by kit eerrespendents Neither can he undertake 
te return^ er te cerrespend with the tenters of rejected 
manusrnpts intended for this er any ether part of Natuse 
No notice is taken of anonymous communications ] 

The Cause of the Darjeeling Landslips 

Prof John Milnr's prompt contradiction in the Times of 
October 3, and m Nature (5th) of the tclttraphie statement 
concerning the cause of (he recent Darjeeling Undslips 11 a dia 
tiDct ** score “ for the seismograph With the Committee ap 
|iomted by the Bengal Government to investigate the causes of 
the recent disaster, and to formulate measures for anticipating 
Its possible recurrence, I made special inquiries into the alleged 
ttccurrence of earthquakes at Darjeeling on the night of 
beptember 94 '> 35 , and we all agre^ that there was no evi 
deuce to show that any seismic phenomena whatever occurred 
No movemenis were felt in well-built houses, and those that were 
noticed, as well as the sounds which were heard dunng the 
violent cyclone, were only of a kind that might be exjxcted in 
the ill built, rickety structures which, for the shelter of those 
who temporarily reside in our hill stations, are known to their 
owners as ** houses." Local earth tremors may have resulted 
from the slips, but they were the effects, not the cause, of the 
Utter 

The unprecedented rain which accompanied the September 
cyclone was a sufficient and satisfactory immediate cause for the 
numerous landsbps near and in Darjeeling Up to the morning 
of the 23rd, the monsoon rains measured some 17 Inches in 
excess of the average for previous years, and the thick soil cap 
was consequently already saturated* The cyclonic depreuion first 
reported by the Meteorological Department to be formed to the 
south east of False Point In the Bay of Bengal moved newthwards 
until its centre, on the a4th, had reached lat 35*, causing heavy 
rain over most of the province During the twenty four hours 
ending at 8 a.m on the a3rd, 5 31 incites of rain fell at Dar 
leclmg, followed by 19 40 indues dunng the next twenty four 
hours. Of the latter amount 14 3a inches fell between 4 p.m 
on the 33rd and 4 a.ra on the a4th, bemg thus over an men an 
hour for a stretch of twelve hours. It was during this lost 
period, when the rainfall was at its heaviest, that the disastrous 
slips occurred 

ibe tuU-ades in the neighbourhood of Darjeeling are by 
natural means already at or near their angle of repose m earth 
slopes, and the reduction of frictional atebilicy, due to the 
thmroogh saturation by the heavy rainfiOl of September 33-24, 
w wfficlent to permit sllppl^ of the leu stable portioDs 
of the soil-cap. The biodte gneiu masnf below is undisturbed 
0^ perfectly stable there is nothing here comparable to Nainl 
Tal, whe^e the sla tes, by differential movement along their bed 
ding planes, have caused cracks in the masonry structures built 
upon than. In Daijeeling the slips were confined entirely to 
fhe soil cap, which ran down thesto^hiU-sldes u rivers of mud, 
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and, with occasional Included boulders, bombarded the back 
Quarters of some of the houses. A more interesting example on 
^ eastern side of the Jalapahar ndge shows movement on a 
comparatively large scuc now in progress. The sides of the 
moving man are defined by longitudinal shear cracks, whilst Its 
upper region—the Abrus^iet of Heim^shows gaping fissores 
with, in the uppermost ones, a vertical displacement of about 
8 feet A description of this interesting landslip, with map and 
photographs, will be usoed at a later date by the Geological 
Survey Department T H Holland. 

Geological Survey of India, Calcutta, November 8. 


Barital Ount. 

I M UST first state how I came to notice this phenomenon so 
well known In Bengal Early in February, il^ I wu posted 
to Backergunge, as District Superintendent of Police, and re¬ 
mained there till December, 1891, a period of twenty two 
months In order to travel quickly over the district a steam 
launch wu always at my service, and u I had to vibU each of 
the num erous police stations scattered all over the district at 
leut twice every year, there are few places in Backergunge 1 
have not vmted repeat^ly 

Shortly after my arrival I received a letter from my fnend, 
Mr G A J Rothney, of the firm of Messrs. John Dickinson 
and Co , 65, Old Buley, who hu a very wide expenenoe of 
India, and takes a keen interest in natural phenomena, asking 
me to try and cluadate tins phenomenon or the Bansal Guns, 
to make careful oburvations and record them on the spot. 
Thu 1 did, and I now forward a copy of the note I sent him 

The causes usually assigned for this phenomenon are three in 
number, vu — 

(1) High bonks of nvers failing in , 

(2) Surf breaking on the shore, and 

(3) Subterraneon explosions. 

The first of these tneoner cannot stand in face of the undis¬ 
puted fact that any such sound would be purely local and could 
be heard only at very short distances, whereu it u admitted 
these guns are heard at places a hundred miles apart. The 
second u equally untenable when we remember the whole 
delta IS composed of alluvial deposit, without a rock for hundreds 
of miles* And, thirdly, this alluvial deposit entirely does away 
with the possibility of subterranean explotiona. 

It Is well known to all navigators of these waters there u a 
peculiarly deep depression to the south of thu delta, which 
either haa never b^n sounded, or, if sounded, has shown a 
most unaccountable depth, and it is assumed these reports 
emanate from thu depremon But I am not inclined to accept 
this os a sufficient explanation, as the sounds are so very 
irregular in their frcriuency We all know that Geysers in 
various quarters of the globe are celebrated for shooting out 
great masses of water from time to time, but these usually have 
some penodicity, and their times for discharge have been, more 
or leisi tested and reduced to some well known Uw or theory 
Now the very irregularity of the BarUal Guns proves they can 
be subject to no such law, for, if they were, the phenomenon 
should be heard with some regularity, whereas, as I have shown 
in my note to my fhend, their irregulanty Li one of their most 
noticeable features. 

There are two special occasions to which I would draw 
attention the first in February. 1891, when from the southern¬ 
most outpost, CbalUbuDi, 1 followed the reports for some forty 
miles out to sea, the second, mmtioned m my letter to the 
Surveyor General of Bengal, when, in August, 1891, for more 
than SIX hours, 1 followed the reports without getting any 
appreciably nearer, and also never hearing them to the north 
of me Henry S Schurr 

34, Bloomsbury Street, W C., November 28. 

{Report) 

BarisalGuns are heard over a wide range extending from 
the Twenty four Pergunnahs through Khulna, Backergunge and 
Noakbah, and along the banks Si the Megna to Naraingunm 
and Dacca. They are heard mdst clearly and frequently In the 
Backergunge district, from whose headquarters they take their 
name 

These Guns arr heard most fluently from February to 
October, and-seldom in November, December or January One 
very DoUoeable feature is their absence during fine weather, 
they are only beard just before, daring, or immediately 
after heavy rain. 
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The direction from which they are heard Is constant, and 
that is the south or south easL 1 have heard them west of me 
when down in the extreme south of the district, but never north 
of me On the other hand, 1 have been told by captami of 
nver-goii^ steamers that they have heard these reports to their 
north lliese gentlemen, however, along waters outside 
the range of my observations, which lie on the mainland and ! 
Its adjacent waters. i 

These Ouns are always heard in liipleis, s t three guns are 
always heard, one after the other, at regular intervals, and 
though several nni nay be heard the number is always three 
or a multiple of uiree Then the interval between the three is 
always constant, i c the interval between the first and the 
second is the same as the interval between the second and the 
third, and this interval is usually three seconds, though I have 
timed It up to ten seconds The interval, however, between the 
tnplets varies, and varies largely, from a few seconds up to 
hours and days. Sometimes only one senes of triplets is heard 
in a day , at others, the triplets follow with great regularity, 
and 1 hiavL counted as many as forty five of them, one after the 
other, without a pause 

The report is exactly like the firing of big guns heard from 
a disiance with this peculiar diflerence, tut the report is 
always double, / € the report has (as it werel an echo This 
echo IS so immediate that 1 can best describe its interval an 
illustration Suppose a person standing near the Kdcn 
Gardens heaid the 9 o’clock gun fired from hort William, he 
would first hear the report of the gun and its immediate echo 
from the walls of the Iligh Court The Barisal Guns sound 
exactly like this, only as if heard from a distance of se\eral 
miles, very much the same as the sound of the hort gun heard 
at Barrackpore on a clear night m the cold weather 
The report varies little in intensity, and I cannot recollect 
that there was much difference in the sound, whether heard at 
Barisal itself or some 70 or 80 miles to the south at the extreme 
end of the district The state of the atmosphere may affect it, 
but to no appreciable extent 

The BacVergonian peasant is celebrated for the bombs he la 
in the habit oT finng at his weddings and festivals, and many 
residents have asserted they can distinguish no difference between 
the reports of these festive bombs the so called '*guns** , 
but to any one with a liairly acute sense nf hearing, who listens 
aitentivclv, the difference is very marked, and their assertions 
are completely refuted bv the facu— 

(1) that wwing bomns vary very noticeably in the intensity 
of their sound , 

(a) are wanting in the verv marked feature of the tnplets, and 
(3) are naiaraTly confined to the wedding season, a very 
short season in each year, whilst the Barisal Guns are heard 
almost throughout the year, and very noticeably dunng the 
annual fast—the Roza—when, of course, there can be no 
festivals of any kind 

LeiUr from Goologual Surveyor GtnoraU Btngal 

1 have to thank you for your most interesting report on the 
Barisal Guns. What ^ou say about following the sounds in a 
launch 11 very interesting, and points to a Seismic origin, that is 
to say, that wherever the sounds came from they really origin 
ated locally, wherever you were at the time In this case, 
following them would be like trying to reach the foot of a 
rainbow, whereas if they originated m surf on the sea shore, or 
the falling in of nver banks, they should be traceable to their 
source. R. D Oldham 


Butterfly Shadows. 

While photographing insects lately m the hills above Pcgli 
(Italy), 1 was much struck by the curious way in which manvof 
the Iwnerflies turned and shifted their position after they 
had settled, their apparently ccccnlnc behaviour making ft 
difficult to obtain a good picture It suddenly suuck me that 
this turning and shifting was the result of an endeavour to settle 
m such a posiUun u would cast no shadow, thereby enmnng 
to themselves less risk of detection This seemed to be a 
motive particular!) erith such butterfHes as Circe, Semele and 
Janini, and its success as a method of concealment was veiv 
sinking in the ease of Circe, which constantly settles on Ibebsrk 
of trees or on the rocky ground 

I submit thb observation with the hope that it may attract 
the notice gf others who are able to give more attention to the 
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matter , it may, too, be of interest in connection with the recent 
letters which ruve appeared dealing with the capture of butter¬ 
flies by birds. 

Continental butterflies appear to be remarkably came. I wu 
constantly able to catch Podslianos and other Kinds with the 
hand D Wilson Barker 

Greenhithe, November 37 


A Canadian Lake of Subterranean Inflow 

Imagine a cliff about 180 feet in height, rising almost per¬ 
pendicularly from the steamboat landing at Glenora on the south 
side of the Bay of f^uinte, a great arm of Lake Ontario, and 
perched immediately on the top of the cliff, within 300 from 
the edge, a lake of clear fresh water about one a half miles long, 
with a width of about three quarters of a mile, its wateis con 
iinually flowing out to give the power which operates the 
Glenora mills, W its inflow inviiible, and yet steadily main¬ 
tained from month to month and from year to year This is 
the Lake on the Mountain 

Various ongmi have been suggested in accounting (or the 
inflow That its source is not attnbutable to springs from any 
possibly higher grounds m the same county seems citabliihed 
by the fact that durii^ the long drought in the months of August 
and September of this year the level of the lake was well mam 
tamed The source u, I think, mther to be sought in the 
Trenton liinestore area twenty five or thirty miles to the north- 
eastward of the Bay of (^intc The dip of the rocks u favour 
able, and for the whole distance and into the Laurentian area 
beyond there is a steady rise until at about fifty miles away a 
height of nearly 400 feet above Lake Ontario is reached A 
fair amount of ram fell m (his higher country during the drought 
elsewhere 

To ascertain their bearing on the ongm of the inflow, I this 
past summer took a senes of depths and temperatures m the 
fake Whilst a considerable part of its area was shallow, not 
exceeding a few feet, the lake was found to have, close alon^ 
side Its southern boundary, a great rent, as it were, in its 
bottom, of towards a mile long, one third of a mile or more 
wide, and varying from 7Sto 100 feet deep That thu rent is 
due to a widened fault in the Trenton limestone here is very 
probable, and the same forces which gave rise to this fiiult may 
also account for a subterranean connection with higher ground 
many miles away The temperature readings were equally 
interesting In Lake Ontario, at its outlet opposite Kingston, 
during Aumist, the surface of the water rangra in temperature 
around , and at a depth of 78 feet (the bottom) it was 
56A” F , which latter was \ery much colder than dunng last 
and some previous years At the Lake on the Mountain, whilst 
the temperature of the surface was 741 * F , at 30 feet depth 
It was 09i” F , at 45 feet 47*^ F , at 60 feet ^3 F , and at 
99 feet 42” F Thus, whilst dunng the first thirty feet there 
was not very much change m the temperature, between thirty 
feet and forty-five feet there was a rapid fall of twenty two and 
a half degrees, and between the tatter depth and the Ixittom at 
ninety nine feet a further fall of only five degrees. 

Andrew T Drummond 


Cauae of Recent Sunset Coloura 

May I suggest to your readers that the linking colours of 
the recent sunsets are poanbly due to the dust In the air from 
the Leonid meteors? 

They certamly remind one of the sunsets after the Krak- 
atoa eruption. Horace Darwin 

The Orchard, Huntingdon road, Cambridge, 

December 4. 

Subntltute for Qaa in Laboratorien 

It is proposed to extend the modern side of a lam secon 
dary school by the erecUon of chemical and physic labo¬ 
ratories and lecture rooms. The school, however, is some 
miles distant from any town which has a gu supply, so that 
it is necessary to consider what u the best substitute I am 
Interested In the arrangements, and shall be thankful If any of 
your readers will give me their experience 00 this point ft is 
proposed that the laboratories will aooommodatd forty boys 
working at one time William Gannon 

County Technical School, Staflbrd, December 4. 
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THE METHODS OF INORGANIC EVOLUTION 

N the study of the facts of inorKanic evolution prc> 
sentcd to us by stellar spectra, tnere is one point of 
paramount importance to m inquired into In the 
problCTs of morftanic evolution which we have now to 
face, It IS sufficiently obvious that we have to deal with a 
continuously increasing complexity of chemical forms, 
preasely as m orranic evolution the biologist has had to 
deal, and has demt successfully with, a like increase of 
complexity of orjganic forms 

How has this inorganic complexity been brought 
about P In the case of known compound bodies an easy 
answer is given by analysis Chloride of sodium, for 
instance, is formed by the combination of chlorine and 
sodium But when we wish to deal with the formation 
of the so-called “elements'* themselves, no such easy 
solution of the problem is open to us. 

If in order to investigate this problem we take the 
analogy furnished by compound b^ics as our guide, wc 
should sav that the molecules of the elements themselves 
were produced by the combination of unlike forms 

But as a matter of fact, this method of producing com¬ 
plexity 18 not the only one known to chemists There 
are bodies of the same percentage composition which 
differ in molecular weight, the methane series of hydro¬ 
carbons IS a case in point, the higher molecular weights 
or greater complexes are produced by additions of the 
unit C Hg, so that the^ higher complexes are produced 
by the combination of similar lower complexes This 
process is termed polymerisation 

We are then familiar with two methods of increasing 
complexity, which we may represent by a -f- ^ (poly¬ 
merisation) and r (combination), pr^ucing a 
form A 

This, then, is the problem from the purely chemical 
side On which of these methods have the elements them 
selves been formed, now that we are justified in consider¬ 
ing them as compound bodies ? I suppose that chemists 
when hypothetically considenng the jMssible dissociation 
of the chemical elements would favour the view of de 
polymerisation , that is, the breaking up of a substance 
A into finer forms (a) weighed by A/3 (or A/3), rather 
than a simplification of A into x and^ 

The method of attacking this problem from the 
chemical point of view in the first instance, must be a 
somewhat indirect one 

Tilr S/ars amf thi Periodic Law 

In a recent lecture I referred to the hypothesis put 
forward by Newlands, Mendeldef and others in re¬ 
lation to the so called “ pcnodic law,” which law in 
dicates that certain chemical charactenstics of the 
elements are related to their atomic weights 1 further 
showed that the order of the appearance of the various 
chemical substances in the stars of decreasing temper¬ 
atures did not appear to be on all fours with the require 
ments of the penodic law 

It will be well to study this question with a view 
of discussing It more fully in the light of all the facts 
known to us, among which the stellar evidence and that 
afforded by the study of senes are, 1 think, of especial 
importance, since it may be said that we are now 
abrolutely justified in holaing the view that of the lines 
which make their appearance in the spectra of chemical 
substances when exposed to relatively nigh temperatures, 
a varying proportion is produced hy the constituents of 
the substance^ whether it be a compound like the chlonde 
of magnesium, to take an instance, or of magnesium 
Itself 

Now the penodic law based upon atomic weights deals 
with each ''element” as it exists at a temperature at 
whidi the chemist can handle it, that is, if it be a 
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question, say of magnesium, the chloride or some other 
compound of the metal must have been broken up, and 
the chlorine entirely got rid of before the pure mag¬ 
nesium IS there to handle, and of this pure magnesium 
the atomic weight la found and, having also regard to 
its chemical characteristics, its position in the periodic 
system determined 

Bvt if the magnesium be itself compound, the position 
thus assigned for the element is certain not to tally with 
the stellar evidence if the temperature of the star fronv 
which information relating to it is obtained is high 
enough to continue the work of dissociation , that is to- 
break up magnesium itself into its constituents as cer* 
tainly as the chlonde of magnesium was broken up m 
the laboratory in the first instance 

It IS now known that dealing with this very substance 
magnesium, high elcctnc tension bnngs us in presence 
of a spectrum which consists of at least two sets of lines, 
numerous ones seen also at the temperature of the arc, 
and a very restricted number which make their appear 
ance in the spark 

If this be the work of dissociation—and, as I have 
shown elsewhere, the proofs are overwhelming—the 
“ atomic weight ” of the particle, molecule or mass, call 
it what you will, which produces the restricted number 
of lines—the enhanced lines—must be less than thil of 
the magnesium by the breaking up of which it is brought 
into a separate existence 

And now comes the chief point in relation to the 
periodic law Seetn^^ that the smalter masses which pro¬ 
duce the enhanced lines hiwe not been vet isolated^ their 
“ atomic ” weights and their themtcai characteristics have 
not been determined^ and so of course their places in Ihe 
periodic table cannot be indicated as it at present exists 

My contention, therefore, is that some, at all events, of 
the apparent discrepancies between the stellar evidence 
and the “periodic” hypothesis arise from this cause 

The magnesium, and I will now add calcium, which 
the chemist studies at relatively low temperatures have 
atomic weights of 24 and 40 respectively, and the stellar 
evidence would be in harmony with the penodic law if 
magnesium (24) made its appearance after sodium (23), 
and calcium (40) after chlonne (39), and generally each 
substance should make its appearance after all other 
substances of lower atomic weight than itself 

But, and again for the sake of simplicity I shall con¬ 
fine myself to magnesium and calcium for the moment, 
in the stars we find lines in the high temperature 
spectrum of magnesium and calcium appeanng before 
known lines in the spectrum of oxygen which has an 
atomic weight of 16 

How are these results to be reconciled? I suggest 
that the explanation is that the substances revealed bv 
the enhancra lines of magnesium and calcium and noted 
in the hottest stars have lower atomic weights (smaller 
masses) than the oxygen of the periodic table. 

Let us next, then, see what these atomic weights may 
possibly be. Assuming A/3 the atomic weight of proto- 
magnesium would be 34 / 3 ^ 12 , of proto calcium 
40/3 « 20, supposing only one depolymensation has 
taken place. If we assume two, we get 6 and 10 as the 
“atomic” weights of the simpler forms of magnesium 
and calcium which midce their appearance in the hottest 
stars 

In this way we can explain the appearance of those 
finer forms of magnesium and calaum before oxygen, 
with a small numbn-of depolymensations, and the stellar 
record of the order of atomic weights would be the 
same 


Hydrogen 

I 

Proto-^cium 

10 

Proto-magncsiuni 

13 

Oxygen 

. 16 
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So much, then, for a possible reconciliation The 
next point to be considered is, is depolymensabon on 
such .1 small scale sufficient ? 

To do this we have to see the basis of the atomic 
weight of oxygen 16, and consider the senes question in 
relation to oxygen This necessitates a digression 

The simplest case presented in senes phenomena is 
that placed before us by sodium and other elements 
which run through all their known spectral changes at a 
tow temperature Dealing with the (me spectrum stage 
we have three senes,*' one principal and two sub¬ 
ordinate (first and second) The former contains the 
orange line D, constantly seen at all temperatures, the 
^rst subordinate the red line, the second suMrdinate the 
green line, representatives of two senes of lines which 
■are best seen ooth in the flame and arc 

The two subordinate series of sodium, like those of all 
other elements so far examined, have the peculiarity that 
they end at nearly the same wave-length, while the end 
of the pnncipal senes occurs at a oiflerent, sometimes 
widely diflerent, wave-length This is a touchstone of 
•the highest importance, as we shall see, it points to a 
-solidanty of the two subordinate senes, and to a difference 
■between them and the principal senes 

Although the original idea was that all three senes 
were produced by the vibrations of the same molecule, 
observations of the sodium phenomena alone are simply 
and sufficiently explained by supposing that we have 
■three different masses vibrating, .and that two of them, 
producing the subordinate senes, can be broken up by 
neat, while that producing the principal senes cannot 
Ibe senes represented by the red and green lines seen 
best at the lower temperatures have Imn seen alone, 
4ind It IS a matter of common expenence that the orange 
<ine representing the pnncipal senes is generally seen 
4ilone It is not abolished at high temperature as the 
others are Because the mass the vibrations of which 
gue us the orange line is produced by the breaking up 
of more complex forms at a low stage of heat, and it 
cannot be destroyed by the means at our conimand, it 
IS the common representative of the element sodium 
Because the masses the vibrations of which produce the 
two subordinate senes represented by the red and green 
lines are easily destroyer] by heat, tney are more rarely 
seen, scarcely ever at high temperatures when the quantity 
IS small, since, as 1 pointed out years ago, ** the more 
there is to dissociate, the more time is required to run 
through the senes, and the better the first stages are 
seen ^ 

This view IS greatly strengthened by considenng 
another substance which, if we accept Pickering's and 
Rydberg’s results, has, like sodium, three senes, one 
principal and two subordinates in quite orthodox fashion 
1 refer to hydrogen. 

Till a short time ago we only knew of on6 "senes” of 
hydrogen, and on this ground Rydberg assumed u to 
represent the finest form of matter known, regarding the 
otner substances which give three normal senes as more 
complex This idea is in harmony with the view 
expressed above. 

Pickenng in 1897 announced the discovery in the stars 
of another senes, and seeing that this ends in the same 
port of the spectrum as the other, we can provisionally re 
gard the terrestnal and stellar hydrogen os representing 
she first and second subordinate senes 

Rydberg in the same vear gave reasons for supposing 
that one line seen chiefly in the bnght-line stars may 
represent still another senes of hydrogen which we may 
4ake as the pnncipal senes. The other lines in this senes 
be calculated to be out of range 

If we accept all these conclusions we must regard 
tiydrogen as laentical with sodium in its senes conditions 
But there is this tremendous difference In sodium we 


easily at low temperatures^he buQsen is suffiaent— 
see all three senes, while in the case of hydrogen even 
the Spottiswoode coil can show us nothing more than 
one of the subordinate senes At the same time, the 
other subordinate and the pnncipal senes are visible 
in stars which we have many reasons for believing to 
be hotter than the spark produced by the Spottiswoode 
coiL 

The argument for the existence of three different 
masses pr^ucing the three different senes denved from 
the sodium observations is therefore greatly strengthened 
by what we now know of hydrogen 

I shall therefore assume it in what follows, and now 
return from Che digression 

Oxygen, instead of having three senes like mttals of 
low rndting point such as sraium, and the gas hydrogen, 
has Six These six have been divided by Runge and 
Poseben into two normal sets of three, each set possess 
ing one principal and two subordinate senes 

There is evidently a new problem before us, we 
reouire to add the senes of hydrogen to the series of 
sodium to get a “ series ” result similar to that obtained 
from oxygen 

Before we go further it will be well to consider the 
possible order of simplifications. Let us take the sim¬ 
plest case represents by sodium and hydrogen in the 
first instance The facts are shown in the following 
table — 


High itmptrmlHrt 
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ICBlefttial 

Hydregtm 

IPrmdpu 
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mirUl 

1 vapour 
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fTeira* 
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1 1 

[ vapour 
fboUd 

Structure epcctrum 

1 Condnuoui ^ 

and 

L lH|uid 

Contmuouj mj 


tniilgi.f 


Lew /rw/rra/wfir 


We may now bnng these results to bear upon oxygen 
We learnt first fram Egeroff that this gas at oramary 
temperature and pressure is so molecularly consUtuted 
that It produces a fluted absorption in the red port of 
the spectrum On account of the constancy of the 
results obuined by chemists we cannot be dealing with 
a mixture of molecules, the fluting absorption therefore 
must be produced by molecules of one complexity 
having an "atomic weight” of x6 

If we subject u to an induced current at low pressure 
(at which the action of such a current is feeblest), it at 
once breaks up into two normal sets of three sene^ that 
18 six series altogether, it is almost impossible to con¬ 
sider this BUte of things in the light of wnat happens in 
the case of sodium and hydrogen without assuming on the 
ordinary chemical view that the “ molecule ” with the fluted 
spectrum is broken up into two, until finally we get^ 

i/tgA Ttm^raiurs 
Srr A 

I Pnnoutl senes 
Line spectrum , Subordioste 

I I 

Subordinate 


Fluied spectrum 
Low Umptraiurs 

But if we accept this, we give up depolymensatioiu 
for the molecules of the subordinate series of sets A and 
B thus produced cannot be identical because their spectra 
ore not identical 

If we hold to depolymerisatton we mudt arranga 
matters thus— 


Sbt 3 
PnDci|3al 

Saboxdinste. 

SnboJiiiiste. 
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Set Bor A 


Set A or B 


^PnoelpAl 

I 

Snbocdmate 

I Subordinate 

rPrinliipal 

L Subordinate 

I I 

i Subordinate 
Fluted ipectn 


and we get six depolymensations. 

The number of lines measured by Runge and Pascben 
in the spectrum of oxygen at low temperature was 76, 
of these the six senes rderred to contain 56, leaving 20 
residual lines. Now if we employ a strong induced 
current at atmosphenc pressure, we pmctic^ly extin¬ 
guish these SIX series of lines and produce a new spectrum 
altogether, containing a still greater number of lines 
114, according to Neovius. Only one line is common to 
his table andf that of Runge and Paschen About the 
senes conditioning of these new lines we are at present 
profoundly ignorant 

Let us taice the simplest course in harmony with the 
principle of continuity, and suppose that the great 
number of new lines is due to the breaking up of the 
molecules of the upper principal senes gi\en in the 
previous table into representatives of a still finer form, as 
nydrogen, as we know it, is broken up into a finer form 
It the highest stellar temperatures 

Have we, on the line of reasoning we are pursuing, 
any means of estimating the nuniber of finer forms 
which may be at work to produce the 113 new lines ? 

One possible way—a statistical way—seems open to 
us Taking the number of lines already recordeci in the 
spectra roughly between X 7000 and X 2600 of the follow¬ 
ing substances, which give us three series—lithium, 
sodium, potassium, helium, asterium, hydrogen- we find 
that the number of lines in each senes and the total 
numbers arc as follows — 


Prinapal senes 

Pint subordinate 
Second subordinate 

Muinram 

nurabv 

lOAst 

17 He 

12 He 

Minimum 

number 

1 H 
6Na 
4L1 

Averai^e 

numbM 

7 

1 

Totals 

39 

II 

24 


This indicates that in oxygen we are slightly 'ibove 
the average with 5 ^— a8 lines per set If we take the 

3 

fiictsfor oxygen itself, whidi give us 56 lines for two sets of 
three, the 113 lines will give almost exactly four additional 
sets of three senes, and therefore the possibility of twelve 
more depolymensations if this method of simplification 
IS considered. 

Of course we can halve the number of depoly 
mensations by assuming that the fluting molecule 
instead of being depolymerised is broken up into x and 
y, the bases of the two systems of senes 

Now It IS this last crop of new lines alone which are 
represented in the hottest stars, and no one, I think, 
will now urge that some kind of sunpliflcation which 
may include depolymensation has not taken place before 
they were brought into evidence. 

Our base of 16 then vanishes, and with it the 
prev iously considered possible atomic weights of the 
forms of maniesium and calcium which precede the 
M’Pearance of oxygen in the hottest sUrs. We must 
therefore assume rurther depolymensations m the case of 
these metab beyond tbxkt considered in Uie first 
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1 now come to another point How do the above- 
considerations bear upon hydrogen with its atomic 
weight of 1 ? Of this hydrogen we know nothing 
spectroscopically There is evidence that it is bn^en 
up into something which gives the complicated structure- 
spectrum with hundreds of lines not yet sorted into- 
senes, again into the one senes seen in our laboratones- 
and m the cooler stars, still again into two other forms- 
we cannot get here 

Let us apply the statistical method we employed in 
the case of oxygen 

In the region included in these inquiries the number 
of hydrogen lines m the three senes referred to is 17 
Hasselberg has measured 454 lines in the structure 
spectrum ^tween ^X 642 and 441 Now if this spcctrunr 
IS built up of series similar to those observed at the 
highest temperatures, we must have more (seeing that 


Hasselberg's work was limited) than ± 27 senes 

® 7 

or 9 sets of 3 each We deal then altogether with 12 
depolymensations 

But to be on the safe side, let us assume 6 on the 
ground that the lines in the series may be more numerous, 
and that some of Hasselberg's lines may be due to 
flutings. It will be clear that the musses or “atomic 
weights ” we amve at must be very small Here is the 
story — 


Spectrum 
I me spectrum 


Where exUtent Serin, &c 
i Principe 


1* luted spectrum 


/ Celestial 
1 Terrestrial 

Set b 
Terrestrial 

Set A 
Terrestrial 


Continuous spectrum 


i buboruimite 
Subordinate 
Princiml 
Subordinate 
Subordinate 
Principal 
Subordinate 
Suhortlinate 

r vdrogen weighed 
in the cold 


Mass 

0019 

0039 

0078 

*0156 

0312 

■0625 

125 

25 

S 


1 


Such a conclusion as this, and therefore the reasoning 
which has led up to it, must stand or foil according as 
science knows anything of such masses 

I shall show subsequently that, thanks to the in¬ 
vestigations of Prof J J Thomson, science is beginning 
to know a great deal of such masses, and the result of 
this work may therefore favour the view that poly- 
mensation is a vera causa for molecular complexity, at 
all events m the cases of elements of low atomic 
weight 

l^t us then consider the case of those elements the 
atomic weight of which is greater In the first stages of 
evolution, in which we deaf with substances of relatively 
low atomic weight, the stellar evidence supplies us with 
definite landmarks, and these are definite because the 
spectra of the hottest stars are not overcrowded with 
Imes After we have passed the gaseous and proto- 
metallic stages, however, we find the spectra full of 
lines which we see at the temperature of the arc, and 
metals of relatively high atomic weight and melting 
point are involved, the exact sequences are naturally 
more difllcult to follow, and therefore the method of 
evolution may escape us. 

Kayser and Runge have shown that the melting point 
has a profound influence on the "senes'* conditions 
Those with the highest melting-points, such as banum 
and gold, present us with no senea There is generally 
such a flood of lines that it has been so for impossible to 
disentangle them , we have the " structure spectrum ” of 
hydrogen repeated in these metals at arc temperatures 
in the so-calhd “arc spectrum ” 

Norman Lockvesl, 
(To b* cantinueti) 
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TESTIMONIAL TO MAJOR GENERAL SIR 
J F D DONNELLY, KCB 

A 1 a meeting m the Lecture Theatre of the Victoria and 
Albert Museum on Wednesday, November 39, which 
was very numerously attended by members of the present 
and past staff of the Department, and by men of science 
and artists who have been connected with it, Sir John 
Oorst presented, on the behalf of some five hundred sub 
scnbei^ the testimonial to Sir lohn Donnelly 

This consisted of a silver salver, a set of library fumi 
ture, a collection of books of reference, a /eiss binocular, 
and a diamond brooch for Lady Donnelly, and the in¬ 
scription on the salver stated that it was in recognition of 
their high regard and in remembrince of their cordial 
relations of more than forty years 

Sir John Gorst, in presenting the testimonial, said 
Ladies and gentlemen—IhavebMn invited this afternoon 
to perform one of the most pleasant duties that has fallen 
to my lot since I have haid the honour of Vice 
President of the Committee of Council on Education It 
IS to present, in the name of the gentlemen who have 
been employ^ at South Kensington as colleagues of Sir 
John Donnelly, a memento of the long perioa of public 
service which he has performed m this place, and a 
testimonial of the affection and sympathy with which 
he IS regarded by the gentlemen who have been his 
colleagues 

i have myself been a colleague of Sir John Donnelly 
for about four years, and speaking of my own personal 
experience, 1 can only say that I have received from him, 
upon all occasions, the most loyal co-operation, which 
has been enhanced by a very strong {^rsonal friend- 
•hip 

I had an opportunity about three years ago of seeing 
an attack, made ostensibly on the department of which 
he was the head, but which really had a considerable 
amount of personal animus in it 
There was an inquiry by a Committee of the House of 
Commons, in which Sir John Donnelly was virtually put 
upon his trial, and 1 can only say that, in the opinion of 
his official chiefs—the Duke of Devonshire’s opinion was 
the same as my own—from that inquiry Sir John Don¬ 
nelly emerged with the conclusion, in the minds of those 
who have read the evidence, that he had been a most 
loyal servant of the Department, that there were no alle¬ 
gations made against him which could be substantiated, 
that his administration of the Department had deserved 
the approbation of the country, and that the insinuations 
made against him were absolutely baseless. 

Sir John Donnelly had served the department for up 
wards of forty years, and the testimonial, of which you 
have been good enough to ask through me his accept 
ance, is before you on the table There is one point 
about It which deserves special allusion on my part 
Among the objects which Sir John Donnelly has oeen 
asked to accept is a binocular, and, 1 think, you will be 
interested to know that that binocular is entirely the gift 
of the junior staff of the Department It has l^en sub 
senbed for by 150 persons, compnsing stokers, ex- 
policemcn, labourers, boys, and those who form quite 
the bottom of this great Department I think the value 
of this gift—which shows the estimation in which he 
was held by this very important but not very wealthy 
class of the public service—will be to him as much as 
any of the more costly gifts I am also asked, at the 
same time, to present a diamond brooch to Lady Don¬ 
nelly, and I am sure that it will be extremely gratifying 
to Sir John Dvmnelly to know that the estimation in 
which he has been held by this Department has been 
shared by Lady Donnelly Ln the name of the employes 
of the Department of Science and Art 1 beg your ac¬ 
ceptance, and Lady Donnelly’s acceptance, of these testi¬ 
monials 


Sir John Donnelly and Lady Donnelly mode suitable 
rephei 

It has been arranged to entertain Sir Jphn Donnelly 
at dinner at the Victoria Room, Criterion, on Tuesday 
next, December i3 Many representatives of science 
and art, who are or have been connected with the Depart¬ 
ment and its affiliated Institutions, will be present as a 
recognition of the valuable services he has rendered 


T//£ NOVEMBER METEORS 

T N nearly all the accounts of the observations of the 
^ Leonids the same result is recorded, namely, the 
apparent dearth of these bodies. It is true that un¬ 
favourable weather conditions were experienced in many 
localities , but even taking this fact into account, it may 
be safely said that the expected shower did not arrive in 
anything like the density it was expected, at any rate 
dunng the nights in which watches were kept 

In a previous number of this journal (vol Ixi p 81) 
many communications were published describing, for the 
main part, observations made in the British Isles 
Several accounts of other observations have recently 
come to hand, and the following brief summary shows 
that the result of these watches did not differ very much 
from that mentioned above 

Pans was evidently blessed with more favourable 
weather conditions than London In the first balloon 
ascent, on the morning of November 14-15, the following 
number of J^onids was seen — 
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Of these 19 were of the first magnitude, 43 of the second, 
29 of the third, and 9 of the fourth It is further stated 
that this number would probably have been considerably 
increased if the moon had been absent 

At the second ascent, on the night of Novegiber 15-16, 
in a watch from ih 3 om a.m to 6 a m , only 8 Leonids 
were observed M Badland, at the Observatoiy of 
Toulouse, observed from r-6 a m, on the morning of the 
16th, and only saw 43 Leonids in that long watch M 
Deslandres, at Pans, who had made great photographic 
preparations, was no more fortunate than the British 
observers 

From Strasbourg we learn that on the morning of the 
15th many Leonids were seen , the maximum number 
occurred about six o’clock, when the rate reached sixty 
per hour This seems to be the greatest number per 
hour this year recorded, and is in harmony with the 
observations made at the first balloon ascent referred to 
above 

Ihe above accounts corro1>orate the statement that 
night observations made m different parts of the world 
have failed to record a EreM shower If the earth did 
not actually pass through the dense part of the swarm in 
the daytime at some place^ then we must conclude that 
the actions of some of the planets have so perturbed the 
orbit of the meteors that tnis year we have only skirted 
the outlying portion of the stream 

Two accounts of “daylight” observations of the 
Leonids have come to hand, and for one of these we 
must thank Prof N Story Maskelyne, who, When he 
heard of them, requested a written statement of the 
display from each of the spectators, asking them to 
desenbe in simple words what they were quite certain 
th^ saw 

The place of observation was Little Hinton, Wan- 
borough, Swindon. Wilts, a villan about 400 feet above 
sea-level, and a mile or so from the old Roman road from 
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Cncklade to Newbury , to the east of that road where it 
traverses Wanboroufith (a few miles east of Swindon) 

The observers, whose descriptions are given below, 
were Miss May Jeans, aged eighteen , Mr Purcell Jeans, 
aged sixteen , and Miss Emily Swayne 

Miss Jeans' description is as follows — 

“ Nai*€mther 2a.^Luit Wednesday artemoon, November 15, 
as I was lying down in an easy chair, looking out of a window 
facing north, and was not thinking of seeing the meteors, but 
suddenly 1 noticed them Imm^iately I called Miss Swayne 
to come and look and see if she could aUo see them We then 
went out of doors to look at them , the air seemed full of them, 
both large and small meteors. There was a thick mist at the 
time, which cleared off after the shower was over 1 be element 
seemed alive with them ; small ones were on the background, 
and larger ones suddenly appearing and shooting across the 
^ky The shower lasted abwt an hour It was Uf past one 
o'cltick when first 1 noticed them Just before half past two, my 
brother, Purcell Jeans, came in from a walk, and I called him 
to see them They were nearly over then We also called 
Mrs. Prismalt of this villan, oar washerwoman They were 
like silver balls shooting ^ur everywhere, shining brightly, 
more like a very starlight night, only the stars, mitc^ of being 
a gold colour were silver, and every star shooting in all direc 
tions. It is so difficult to desenbe, as I have never seen any 
thing like it before 

Mr Purcell Jeans wntes — 

When I came back from a walk, on Wednesday, about a 
quarter past two o'clock, Miss Swayne told me to come and 
look at the Leonids, which I did Tliey were nearly over then, 
Init the elements seemed full of them 1 went indoors fora few 
minutes, and when I came out there was nothing more to be 
seen of them There was a mist prevailing at the time, which 
we thought most have been the cause of our being able to see 
them 1 wu very much surprised at the sight, as I never thought 
It possible to see stars in the daylight They looked like a lot 
of little silver balls floating about, and apparently falling to the 
earth " 

Miss Emily Swayne's descnption of the shower is as 
follows — 

"I had just come indoors, on Wednesday last, November 
15, at half past one o'clock, and remarked to the washerwoman 
what a peculiar feeling there was In the air, as if we should 
have snow, and yet it did nut feel cold enough Almost as I 
finished speaking Miu Jeans called me I found her sitting in 
an armchair quite close to the window She exclaimed, * C^e 
and see I believe I can see stars.' 

'* I thought It impossible, and would not believe it, but I 
looked, and certainly saw what appeared to be stars. We then 
went out, calling the washerwoman to come with us. 

" 1 was facing the north The air seemed filled all round 
me with little floating silver balls, which apparently fell from 
(he sky, and on looking right up I saw wnat seemed to be 
large shooting stars, all starting from one point, some going 
east and others west, some leaving longer lines of light behind 
them than others 1 thought it a very wonderful sight, and 
have never seen anything at ul like it before *' 

The above descnptions give a fairly good account of 
a meteor shower seen dunng the daytime, and it will be 
interesting to hear if any other people in that neighbour¬ 
hood noticed anything on that we 

The second communication hails from Aveley, in 
Essex, and the correspondent, Mr E Shaw, writes as 
follows — 

*'We obKTved what appeared to be the meteor shower 

C erdM fWednesday, November 15) afternoon between the 
rs of three and half past four, resembling a shower of snow, 
only they were start, working In and out and round about We 
are not mistaken, for two persons in my boose saw them " 

Considering the accounts of these “ daylight" observ¬ 
ations in conjaoction with those made at Pans and 
Strasbourg, there seems to be a ceruin amount of con¬ 
tinuity between them 

At TOth the latter places the shower had every appear^ 
ance, judging by the numbers ol meteors obitTv^ of 
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increasing in intensity as the morning of the Wednesday 
wore on, and there seems no reason why the actual 
maximum should not have occurred about mid-day on the 
same day, and thus escaped more general notice At 
the time of the observations m'lde at Little Hinton, the 
constellation of Leo was already well below the honzon, 
so that the shower should also have been seen fram some 
place during the night time As no news of any such 
display having been seen has come to hand, these ob¬ 
servations therefore receive no corroboration Miss 
Swayne's statement that the shooting stars were “all 
starting from one point, some going east and others 
west," shows that they could not have been Leonids in 
any case. The observations are, however, worth record¬ 
ing, but that they refer to the Leonids is very much open 
to doubt 

\Th€ Andromedes — This swarm of meteors, which 
follows the Leonids somewhat closely as regards the 
time of year, seems to have been seen by several 
observers 

From America we learn that Prof Young, at Prince 
ton, on the night of November 34, saw forty-two Andro¬ 
medes and secured several photographs, but the penod 
of observation is not stated Mr E C Willis, of Nor 
wich, made many observations on the same night, and 
these arc given l^low — 


November 34. 


Time 


Meteon lem 

Andriimeden. ! Othen 

I 


100 -10 15 
la 15-1030 

10 30-10 45 
1045-11 o 
110-11 15 

11 15-11 25 



ReiiMrk* 


Fine 

h me, but some cloud 
Fine 
Fine 
bine 

Portly clouded, moon 
just risen 


Before loh no systemauc watch was made, but if the 
meteors had been exceptionally abundant, they would have 
been noticed 

iih 30m-16h 45m Sky entirely overcast 
i6h 45m -I7h 15m Slight breaks m the cloud, but no 
meteors seen W J S Ixjcxykr. 


FERDINAND TILMANN 

C HEMISTS will learn with regret of the death of Prof 
Ferdinand Fiemann, which occurred at Meran, of 
heart disease, on November 17 
Johann Carl Wilhelm Ferdinand Tiemann was bom at 
Rubeland in 1848 He graduated as Ph.D at Gettingcn 
in 1870, and afterwards held the post of demonstrator 
under Hofmann in Berlin, in whose laboratory most of 
hi8 researches were earned out, frequently in collaboration 
with students and pupils In 1882 he was appointed 
professor of chemistry in the University of Berlin, and 
in the following year he succeeded Wichelhaus as ^itor 
of the Reports of the German Chemical Society, a post 
which he resided in 1897 

Tieroann's best known researches deal with the con¬ 
stitution of odoriferous pnnciples In 1874 he showed 
t^t the glucoside conifenn, which occurs in the sap of 
coniferous trees, could be hydrolysed by emulsin into 
glucose and coniferylic nicohpl, and that the latter com¬ 
pound, when oxidised, yielded vanillin, identical with the 
odoriferous pnnciple of vanilla. A manufactory was es¬ 
tablished at Holzininden under the direction of his pupils, 
Hoarmann and Relmer, both of whom had been associated 
with him in his researches on vanillin, and the commercial 
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production of this substance from the cambium of the larch 
became an accomplished fact But Tiemann was not con¬ 
tent with this merdy material success, in a masterly senes 
of researches, the constitution of vanillin and vanous allied 
naturally-occumnff compounds — the protocatechuic 
senes—was established. Fresh syntheses of vanillin— 
from eugenol and from ^aiacol—were also discovered 
In 1893 he published, along with Krtiger, his well- 
known paper “On the Aroma of the Violet” It was, 
however, toe aroma rather of the ms root or orris root 
(with which that of the violet may or may not be iden¬ 
tical) that he investigated The quantity of the odori¬ 
ferous principle contained in ms root is so infinitesimal, 
and that of the root to be extracted, consequently, 
so large, that, as he states, the resources of a mere 
scientific laboratory proved unequal to the task, and 
this preliminary part of the investigation had to be 
corned out in the works at Holzminden The substance 
thus isolated was thoroughly investigated and its con 
stitution established In order to indicate its ongin and, 
at the same time, its ketonic constitution, he termed it 
tron^ H is attempt to synthesise it was not, from the 
point of view of the pure chemist, successful, although 
for the manufactunng chemist it was of the utmost 
value Starting with citral, obtained from oil of lemons 
or from lemon grass oil, he condensed this substance 
with acetone, converting it into a compound which he 
termed pseudo lonone , this, when treated with dilute 
sulphuric acid, yielded lonone, isomeric—not identical— 
Witt] irone, but so closely resembling it in smell that very 
few people ran detea the difference For the purposes 
of the perfumer, therefore, lonone is eiery whit as good 
as irone It is now manufactured, and the value of the 
process to the patentees may be ludged of from the 
attempts that have been made to e^ade or to invalidate 
the patent—attempts that have been foiled in courts of 
law both in this country and in Ciermany 
Amonj^st Ttemann’s numerous other researches may 
be mentioned his work on the terpenes, on camphor, and 
on the synthesis of .imido-acids 

He was a brother in law of the late A W von 
Hofmann 


JVOTES 

At a general roonthl) meeting of the members of the Ko)al 
Institution, held on Monday, the following letter from the Clerk 
of the Goldsmiths Company, Sir Walter S Pndeaux, was 
read —“ 1 am directed to inform )ou that the attention of the 
Court of the Goldsmiths’ Company having been drawn to the 
fact that the Royal Institution of Great Britain has lately cele<> 
brated its centenary, they have, m order to mark their sense of 
the importance of that event, been pleased to make to the 
Institution the further grant of 1000/, for the continuation and 
development of original research, and especially for the prosecu 
tion of further investigations of the properties of matter at tem¬ 
peratures approaching that of the absolute zero of temperature 
1 encloae a cheque for this amount, and I shall feel obliged to 
you Co acknowledge the receipt " The following resolution, 
propoaed by the Lord Chancellor, and seconded by Sir A Noble, 
was then passed —'* That the members of the Royal Institution 
of Great Britain, in general meeting assembled, having been 
informed that the Court of the Goldsmiths’ Company have made 
m donation of 1000/. to the funds of the Royal Institution in 
commemomlion q^ts centenary, and in aid of the investigations 
which are being earned on in its laboratories into the properties 
of matter at low temperatures, desire to expreu to the Court 
their profound and grateful appreciation of this second munifi¬ 
cent manifestation of iheir practical interest m the work of the 
Institution—a manifestation which bu been made on this 
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occasion at once reminiscent of past services to science and 
prescient of services yet to come.” 

!NThs Dover Town Council has received a letter from the 
President of ihe French Association for the Advancement of 
Science, enclosing a handsome silver medal, presented to the 
municipality in commemoraiion of the Association's visit to the 
town in September last The Mayor, Sir William Crundall, 
said the medal would be placed with the corporatum plate. It 
was decided to make a grateful acknowledgment of the gift. 

Dk T £. Thorpe, F K S , has been appointed to succeed 
the late Sir Edward V ranktand in the work of analyring the 
water supplied by the London water companies. 

The drsih is announced of Dr Birch Hirichfeld, professor 
of pathology in the University of Leipzig, at the age of fifty 
seven Prof Birch llirachfeld was one of the most distin¬ 
guished pathologists in Cscrmany 

$ The BrrfisA A/mitfoI jettmai states that a State Institute of 
Scrumtherapy, Vaccination, and Bacteriology, to bear the name 
of Alfbnso \III, has been created in Madrid The new 
institute is organued on the lines of the Institut Pasteur 

An International Congress of Mining and Metallurgy will be 
held in Paris on June 18-23 next year The congress, like that 
of 1889, will be under the direct patronage of the I rcnch 
Government In the provisional programme the following 
subjects are down for discussion —Mining use of explosives 
in mines , use of elcctiiciiy in mines , mining at great depths , 
labour saving methods as applied to mining Metallurgy 
progress m the metallurgy of iron and steel Mnce 1889 , appli 
cation of electricity to metallurgy- (a) chemical, and {b) 
mechanical, progress in the metallurgy of gold, recent im 
provements in the dressing of minerals. The general secretary 
IS M Gruner, rue de Chftteaudun, 55 Pans. 

A c CORSE of twelve demonstrations will be given in the 
psychological laboratory of University College during the Lent 
Term, commencing on January 19, 1900, by Mr W McDougall, 
Fellow of St John’s College, Cambndge The Class will meet 
once a week on the day and at the hour that are found to be 
most convement to the majority of ihe students The methods 
of investigating cxperiroentally all the chief types of elementary 
mental proceu will be demonstrated, and the studenia will be 
aflordvd opportunities to practise the methods The subjects 
will include the several ospccU of skin sensibility and the 
** muscular sense ”, the colour sense, visual distance and optical 
illusions , appreciation of lone intervals and localisation of 
sound , sensibility t j pain , simple measurements of memory ^ 
estimation of periods of time, &c Students should send in 
their names to Mr McDougalt, bl John’s College, Cambridge, 
before Tuesday, January 16, 1900, when the Term begins. 

In the early part of last week a Bottlenose ” whale was re¬ 
ported to have stranded on the nver bank at North Woolwich 
The anima] was a female, and on Wednesday, November 29, It 
was delivered, some time after death, of twro young On Friday 
a visit was made to Woolwich to see if either of the specunena 
were required for the Natural History MuMrum. That morn¬ 
ing the carcase qf the mother hod, however, been towed out 
to sea by the sanitary authonties, but the body of a young 
one (which measured sutcen feet in length) was on view m 
front of the station, where it had attracted crowds the pievions 
day A glance showed that, instead of being a '* Bottknoee,” 
It was a Finner ” or Rorqual \ and, since the mother waa 
stated to have measured over sixty feet in length, there could 
be no doubt that it was ihe common species {BaiaenefUrm mms- 
€uims)t of which there is now a life sued half-model In the Nauuai 
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History Moscom The yonng one differed from the adult io 
that tht under surface of the body was flesh coloured instead of 
white 

Wb learn from a German contemporary that a complete horn 
—that Is to say, both the hom-core and its sheath—of the 
Aerochs or eatinct European Wild Oa (Bosiaurau 
was disinterred some years since from a peat bog at Treten, in 
Pomerania, and is now preserved in the soological museum of 
the high school The specimen has been eiamined by Dr A 
Nehrlng, of Berlin, who pronouncea it to be about joo yeaxs 
old, It u only m peat, or in an extremely dry cave, that the 
conservation of horn would be posstble for such a lengthened 
l>eriod 

Owing to the firequcnt settlement of the land in the salt 
distncts it has always been found a difficult matter to maintain 
in proper order bribes and other similar structures. To meet 
this difficulty the engineer of the Weaver Navigation, in con 
stracting two new swing bridges over the nver at North wich, 
has so designed these that, instead of resting on the land, the 
weight of the bridges is carried on steel pontoons floating in 
the water, and the bridges are therefore Independent of any 
settlement of the land so far as their foundations are con 
cemed, ahd they are so built as to be easily ad|ustcd to any 
settlement of the ground at the two ends. These bridges also 
are opened and closed by eleclnc power, being the first to be 
so operated in this country The two bridges have cost 25,ocx3/ 

An interesting use of electro magnets in steel works is 
referred to m the Electrical Revttw It appears that in the 
works of the Illinois Steel Company, which makes very exten¬ 



sive use of electric power for all the purposes of steel manu 
focture, electro magnetic cranes are to carry plates from 
(he rolls to the shears A long plate being conveyed m this 
manner is shown in the accompanying illustration 

Monsieur Charlbs Janet, President of the Zoological 
Society of France, has for some years been engaged m mveii 
gatii^ the minute anatomical structure of ants, wasps, and 
bees. The results of his investigations are published at intervals 
under the title of “ Atudes sur les Formis, les Ga£pes, et les 
Abellles” i and of these we have just received Nos. 17, 18, 
and 19, the last published in the Mimoirti of the French 
Zoological Society for 189S All these treat of the anatomy 
of different portions of the body of the Red Ant {Sfyrmica ru/a) 
Another memoir, on the cephalic nerves of the latter insect, 
appears in the jouinal last mentioned for 1899, although not 
under the same general title. The work being of an extremely 
technical nature, its details cannot be described in a note | but 
we may observe that these are worth the best attention of all 
etiftdents of Insect mor^logy The Ulostrabons alone serve 
to indicate the extreme care and labour that the author has 
devoted to his subject, the elaboration of detail being little 
short of marvellous. 

We leani fnm the Sciemtijk Amirieem that the Naval Board 
nppoiated to inspect and report on the i***f^ "»«"** of the 
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BaUand sabmarme boat has reported that in the recent tests, 
held 00 November 6, in New York Harbour, she fulfilled all the 
requirements laid down by the Department These require¬ 
ments were that she should have three torpedoes in place in the 
boat, she should have all arrangements for charging torpedoes 
without delay, and that she should be prepared to fire a torpedo 
at full speed both when submerged and at the surface Lastly, 
the ffailand was to make a run for two miles under water, 
starting from one buoy, running submerged for a mile to a second 
buoy, using to discharge a torpedo at a mark near the second 
buoy, and then, alter diving again return submerged to the start¬ 
ing point In his report Chief Engmeer John I/>we, U S N , 
who was specially ordered to observe and report the preliminary 
trial, says I report ray belief, after full examination, that the 
Holland u a successful and veritable submarine torpedo 
boat, capable of making a veritable attack upon the enemy 
unseen and undetectable, and that therefore she is an engine of 
warfiue of terrible potency which the Government must neces¬ 
sarily adopt into its service ” 

The November number of the fournal of the Franklin 
Institute contains several of the addresses delivered on the 
occasion of the recent celebration of the seventy fifth anniversary 
of the Insbtute Dr J W Richards, president of the chemical 
section, which 11 the oldest of the sections, inaugurated the 
proceedings of the commemorative week with an oddreu in 
which he showed that the Institute has always stood for the 
happy combination of theory and practice—the union of pure 
and applied science. Mr H W Wiley gave an address on the 
relation of chemistry to the advancement of the arts The 
following remark illustrates the dominant influence of chemical 
science in one direction ** The agricultural experiment stations 
of the United States which have been directed by chemists, have 
taken such a leading position in the development of tgnculturml 
science as to practically monopolise all those investigations 
which have been most useful to agnculture throughout the 
country " Dr E J Houston gave an account of the position 
of clectncal science at the time of the birth of the Institute, m 
1824, and showed that the Institute has exerted a marked 
influence on the extension and application of electricity by its 
great international exhibition of 1824, and through other means, 
Mr R W Pope gave an addreu on a similar theme, namely, 
the influence of technical societies in promoting the progress of 
the arts. All the addresses in the Journal are of interest in 
connection with the subject of the bearing of Kience upon 
industry 

The current number of the Laneot contuns an article of par 
ticular interest dealing with the effects upon the wounded of the 
Mark II, the Mauser, the Dum-dum, and (he Mark IV bullets. 
The article, which has been written by Dr Arthur Keith and 
Mr Hugh Rigby, gives a clear idea of the relative amount of 
destruction caused by each of these modem military bullets, and 
the experiments upon which the wnters* views are founded, 
confirm fully the experiences which have already bsen reported 
from the seat of war in South Afnca. A glance at the illustia 
dons shows the terrible havoc wrought by the Mark IV and Dum¬ 
dum bullets and shows also that the old Martini Henry ballet 
made an enormous and jagged wound compareo with the neat 
little track that Is left behind the Mark II , which our forceaaie 
using In South Africa, or the Mauser which is being used by the 
Boem. Dr Keith and Mr Rigby have not, however, been able 
to obtain results in their exprnmsats with Dum dum bullets 
that endorse Prof von Bruns's rtatement of the cose against the 
English open nosed bullet All open nosed ballets cause fearful 
injuries, but it is contended that Prof von Bruns mnit have used 
Dum-dum ballets of an exceptional nature to get the resulu 
which he recorded 
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Dr 1* A Cook, who recently returned with the 
expedition, contributes to the December number of Scrthner's 
Magazine sn Interesting article, accompanied by a number of 
illustrations reproduced from photographs, on the possiUlitles 
of Antarctic exploration He shows that Important results of 
immediate practical use to both sacnce and commerce ore 
likely to he obtained by Antarctic exploration. Keferrlng 
to the need for exploration merely from a geographical point 
of view, Dr Cook remarks —*'The actual existence of a 
land c or responding to what is charted as Cfraham Land Is a 
matter of considerable doubt On the map it extends from the 
sixty ninth parallel of latitude, northward four hundred miles 
But Alexander I I^nd, the southern termination, is an island, 
and we saw no land eastward The character of the land 
which may or may not exist between this and the newly dis 
covered Bclgicu Strait is in doubt It offers scientific and com 
roercial prospects promised by no other new polar region At 
the one hundredth degree of east longitude, close to the circle, 
there is another interruption in the unknown This is the much 
disputed Wilkes I^nd It is by far the largest land mass m the 
entire Antarctic area. Incluiling Victoru Land, its better known 
eastern border, it covers more than one sixth of the arcumference 
of the globe In a territory of this extent, even under the most 
hopeless spread of snow, would it not be strange If something of 
value and much of interest were not found ? Enderby Land and 
Kemp Land furnish other problems They arc probably not 
fixed to the continent, for the American, Morrell, found open 
sea below them , but whether they are isolated islands nr parts of 
on archipelago remains to be ascertained Does Peter Island 
exist ? The Belgiea dnfted close to the position assigned to it 
by Bellingshansen, but saw no land These are but a few ex 
amples of the many geographical problems to be solved in the 
Yu South ” 

In the Journal de Physiqui for November, M A -B Chau 
veau discunes the diurnal varutiona of atmospheric electncity, 
to explain which no less than about thirty different theories have 
been proposed, of which four appeared m a single year (18S4) 
M Chauveau*s principal conclusions, based on a comparison of 
curves from the Bureau central, Batavn, Sodankyla (hinland) 
Trappes, the College dc h ranee, and Greenwich, are as 
follows —(x) That the influence of the soil which is greatest 
in summer (and of which the pnncipal flwtor probably u the 
evaporation of negatively electnfied water from the sur&ce of 
the earth) intervenes as a disturbing cause in the diurnal voria 
tion (a) That the general law of variation is represented by a 
simple osallation having a maximum in the day, and a muumum 
(moreover, remarkably constant) between 3 30 and 4.30 a.m 

From the Bulletin of the French Physical Society we leom 
that M Sognoc has given a theory of the propagation of light 
through matter which supposes that the light waves ore trans¬ 
mitted by the same ether ts in vacua without the properties of 
thu medium being in any way altered by the presence of material 
particles \ the only effect of these is to scatter the vibrations m 
the same manner os small conductors, each of which reflects 
and diffracts all vibrations of sufficiently great wave length 
The author shows that, without introducing any electromog- 
netical nr dynamical considerations, it is posnUe to give a 
purely kmematnal explanation of the laws of reflection and re 
fnurtion, the existence of the optic layer, and the existence of 
refractive indices greater than unity M Sognoc shows how 
the optic phenomAa of entrainment of ether by matter con be 
explained by his hypothesis without the assumption of either 
on ether denser than the ether of a vacuum or any mechanical 
reaction between the ether and matter This kinemoticol 
theory of the cntiminmcnt of the ether presents no difficulUes or 
complications in accounting for the existence of dispersion or 
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double refraction , and M Sognoc has extended the theory to 
the explanation of anomalous dispersion and to the investiga* 
tlon of certain new optic phenomena 

In the year 1891 the Hydrographic Office of Vienna estab¬ 
lished an elaborate service of rainfall and nver observations in 
all the pnncipal nver systems The volumes for the year 1897 
have just been published and contain results of rainfall observa¬ 
tions for no less than 2615 stations, together with tables showing 
the general distribution of temperature in the Austnan Fmpire 
The depth of snow » alio regularly gauged at over 40 stations. 
The work is accompanied by numerous diagrams and by ■ 
general discussion of the results for each of the 14 distnets into 
which the service u subdivided 

We have received the Boletin Mensual of the Manila Ob 
servatory for the first quarter of the year 1898 It 11 satisfactory 
to note that observations have been regularly recorded at this 
Important observatory, under the direction of the Jesuit Fathers, 
for the lost thirty three years. The present volume contains 
hourly and doily means of the principal meteorological and 
mognetical elements, together with maximum and minimum 
values for Manila, from self recording instruments and eye 
observations made twice daily at a number of secondary stauons 
in the Philippine Islands It also contains a monthly discussion 
of the obser\ations and of earthquake phenomena, with curves 
of the melerological and magnetical elements. 

MhShRs BAiiLii^RP, Timmii AND Co have published the 
fourth edition of '* A Synopsis of the British Pharmacopoeia,’* 
complied by Mr H Wippell Gadd, with analytical notes and 
suggested standards by Mr C G Moor 

Mr a. C Skwaru reprints from the Procetdings of the 
Cambridge Philosophical Society a paper on the Binney collec 
tion of Coal Measure plants, in which a new genus, Megaloxylan* 
18 desenbed, belonging to the Cyodofilices, and considered by 
the author os furnishing an additional link between the Pokeoioic 
representatives of this family and recent ferns. The paper u 
coj^ously illustrated 

The sixth edition of M Eric Gerard’s '*Le9ont sur 
rfelectrkit^'* hoi been published in two volumes by MM 
Gauthier Villara, Pans The first volume deals with the 
general principles of electricity and magnetism, and the theory 
and construction of dynamo electric machinery The second 
volume u concerned with the most important industrial appli 
cations of electncity The work has increased in size, on d 
many new illustrations hsve been added 

The additions to the Zoological Society’s Gardens dunng the 
past week include a Macaque Monkey (Maca us eynomelgusy 9 ) 
from India, presented by Mr J A bwen, J P , a Brown 
Capuchin (Cabus fatnellus) from Guiana, presented Mr 
Douglas Mason, a Badger {Melcs iaxush Bntish, presented by 
Mr G A Bronson; two Golden Agoutis { 2 >asyproeta aguH) 
from Central America, presented by Mr C Bevmn , a White- 
bellied Sea Eagle {Naiiattus UncogasUr) from Tasmania, pre. 
sented by Captain Francis Mayor; a Common Trout {Salma 
fario\ British fresh waters, presented by Mr Arthur Irving , a 
Rufous Rat Kangaroo ( 'Ppyprymuus ruftseans^ S ) from New 
South Woles, two Ornamental horiktelB {TyuAagfasiuiamatm) 
from Moluccas, a Banded Porrakeet {Maaaruis fasciata), four 
Starred Tortoises (Testuda elegans) from Indio, two Undulated 
Gross Porrakeeu {MalapsUiacus umiulatus) from Australia, a 
Lapwing (Vamllus vulgarts^ var), four Bewick’s Swans 
{Cygnus biwiciih European , two Wrinkled Terrapins {CMay- 
samys striptA rugasa) from the West Indies, two Emperor Boas 
{Baa imparatar) from Central America, deposited. 
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OUR ASTRONOMICAL COLUMN 

AsTKONOKICAI OCCURKtNCBS IN DECEMBER — 

December 9 lah 14m Minimum of Algol (iB Penel) 

10 - 13 . Epoch of Oemlnid meteoric shower (radiant 
io6- + 3n 

13 - 9h 3m Minimum of Algol (3 IVnei) 

15 ah 48m to 3h 34m Occuliation of the star 

a* Tauri (mag 5 5) by the moon 
15 ah. 5Sm to 3h 37m Occultation of the star 
Taun (mag 4 6) by the moon 
15 5h. 53m Minimum nf Algol {$ Penei) 

15 Venus. Illuminated portion of disc = 0*938 

15. Mars. Illuminated portion of disc a o 91^ 

10 Partial eclipee of the moon 

ixh 45m Firsl contact with shadow 
I3h aoh Middle of the ecUtwe 
I5h ym Last contact with shadow 
Magnitude of the eclipse o 995 

16. ish 36m. to 16h iim Occultation of Neptune 

by the moon 

17 5h Neptune in opposilion to the sun 

18 i8h 31m to i9h 9m Occultation of / Oemi 

norum (mag 5 2) by the moon 
20. Jupiter 9” W of Mercur), on Dec 24» iT, and 
on Dec 37, 14" 

21 Saturn Outer minor axis outer nng = iS*" 76 

21 l8h 4m Transit of Jupiter's Sat HI fgresa. 

22 lyh Mercury in conjunction with Uranus 

(Mercury 2* 17' N ) 

35 ih Mercury at greatest elongation (22" 5' W ) 

25 I4h 39m to I5h 47m Occultation of the star 

DM' xo'', 3570 (mag 6) hy the moon 

36 i6h 22m to xyn 3m Occultation of the star 

83 Virginia (mag 58)!^ the moon 

29 7 a.ni Jupiter, 6"' E of the m<x>n 

30 „ 8’WNW of the moon 

31 ,, Mercury, 5” W N W of the moon 

The red ^t on Jupiter will be about central on Dec 21, 
7 44 A-m , Dec 26, 6.54 a.m , and Dec 28, 8 33 a.m. 

Mercury and Jupiter as Morning Stars.— In the dark 
momingf of December it is almost as convenient for amateurs to 
tfleet observations of celestial objects as it Is m the evening 
hours. It may therefore be of interest to mention that at about 
Chnstmas time Mercury and Jupiter will be favourably visible 
above the S £ honzon just before sunnse, and that (he crescent 
of the moon will lie plam near these planets on the last three 
mornings of 1899 The following arc the times of rising of 
Jupiter, Mercury and the sun on thirteen days — 
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Comet Giacouim (1S99 r) 
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SpEfTRUM Of P Cyom —Herr A Belopolsky has recently 
obtained several photographs ol the spectrum of the variable 
star P Cygnl (mag 5), and states the results of his measure 
menis in the Astronomtseke NackrtekUn (Bd 150, No 3603) 
The instrument used wax the two prism spectrograph (camera 
35 cm long) attached to the 30 inch refractor oT the Pulkowa 
Observatory Both bright and dark lines are given, and it is 
noted that while the bright lines generally occupy a normal 
position, the dark lines are displaced towards the violet or more 
refrangible end of the spectrum It is also inlereiiing to note 
that several of the lines found are ascribed to nitrogen The 
following table gives the wave lengths of the lines in the star’s 
spectrum with their probable origins — 


Bright Don. 

Ilnrk Lilies. 

Wave Tjcnglh 
Rowland, Runge, 

Ongin 

4861 6 

4S5S 2 

Neovius 

4861 5 

HJ 9 

47*3 S 

4711 0 

4713 3 

Ifelium 

4648 3 

4651 0 

N 

— 

4640 8 

/ 464341 

1 4640 S f 

N 

4631 5 

4629 2 

46309 

N 


4620 3 

4623 0 

N 

— 

4606 2 

4607 2 

N 

4601 9 


4601 3 

N 

— 

4561 7 

— 

? 

— 

455 * 7 

— 

? 

4472 I 

4469 6 

4471 8 

Helium 

4420 1 

— 


? 

43961 


— 

t 

— 

4386 7 

4388 1 

Helium 

4345 7 

43448 

— 

? 

43408 

433 « « 

43407 
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ANNIVERSARY MEETING OF THE ROYAL 
SOCIEJ Y 


T7OLI OWING the usual custom, the anniversary meeting of 
the Koyal Society was held in the apartments of the 
Socie^ at Burlington House on St Andrew’s Day, November 
30 The auditors of the Treasurer’s accounts read their report, 
and the Secretary read the list of Fellows elected and deceased 
since the last anniversary The Preudent, in his anniversary 
address, referred to M lUffkine'i experience and views regarding 
preventive Inoculation, and then proceeded to the award of the 
medals 

Copley Medau 


The Copley Medal is conferred upon Lord Rayleigh for his 
splendid services to I'hysics. 

Lord Rayleigh’s investigations have increased our knowledge 
of almost every department of physical science, covenng the 
experimental as well as the mathematical parts of the subject 
Acoustics, optics, electncity, and magnetism, the molecular 
theory of the constitution of bodies, the theory of elasticily, the 
composition of the atmosphere, are but a selection from the sub' 
lecti of his investigations. In acoustics he has added to our 
knowledge of resonance (the subject of hii first jiaper in the 
Phthiophual Transacuons)^ the behaviour of singing flames, 
the vibrations of jets, the ^neral ibeonr of the vibrations of 
dynamical systems, wliile his masterly "Theory of Sound " has 
thrown light on and mven unity to the whole of the subject 
In optics, hit researches include the theory uf the scattenng of 
light bv small particles, with its application to the explanation 
of the blue of tM iky, anomalous disperuon, the nature of white 
light, reflection from crystals, and the general theory of optical 
instruments. In electncity and magnetism, in addition to 
theoreucal inrestigations of great importance 00 the distribution 
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of ftltenuiing current! m conductor!, he hu mede, in co-opemtion 
with Mm Sidgwick, those classics] investigations of the value of 
the ohm in absolute measure, the electromotive force of the Clark 
cell, the electrochemical equivalent dl silver, and the specific 
resistance of mercury llii researches on the theory or elas 
ticity are valued by all students of mathematical phynca. In 
his retwarches on the density of gases he met with small discrep* 
ancies between the densty of nitrogen derived from the air and 
that denved from chemical compounds Investigation! into 
the cause of this discrepancy, fonowed up with wonderful skill 
and perseverance, ted to the discovery of a new element (aigonl 
existing in large quantities in the atmosphere, and poaMisiim 
qualities of a very novel and remarkable kind Lord Rayleigh^ 
researches, from the range of subjects they cover, their abund 
ance and their importance, have rarely b^n paralleled m the 
history of physical science 

Royai Mrdais 

One of the Royal Medals is conferred upon Prof G F 
Mtigerald, for his bnlliant contributions to Pnysics 

A foremost position has been occupied biy Prof G F 
Fitzgerald during the last twenty yean in the domain of Radia 
lion and FIrctnem Theory At the time when very few people had 
definite nolions of the changed aspects which these subjects 
had assumed after Maxwell’s thcoreUcal advances, he was 
prominent as an expositor and developer of the new views 
Thua his paper on ** Electromi^etic Fnects due to the Motion 
of the Earth ” (Trans Hor Dub StK , May 1882) was, per 
haps, the earliest explicit effort to bring the f^ti regarding the 
astronomical aberration of light and general optical knowledge 
as to the relation of the tether to moving matter, Into relation 
to electrical thetuy Enough was there established, in both the 
optical and the purely elcctrodynamic domain, to show that no 
fundamental discrepancy was to be anticipated in the new point 
of view Again, his i)a|>er ** On ihc Quantity of Energy urans- 
ferred to the 1 ther by a Variable Current " (ioc cti Novemlicr 
1883), forms probably the earliest investigation of the field of 
an electric radiator The case explored is that of a uniform 
current of periodically varying intensity i but the histoncal ug 
mficance of the investigation is not impaired by the circumstance 
that subsequent rcseorLh has transferred the source of actual 
radiation to the oscillations of the 10ns in the molecule 
Already, in the in-cccding year, rcHeciing that crucial evidence 
with regard to the new standpoint of Maxwell was prolxibly 
to be sought only in the domain of radiation, he had pointed 
to the oscillatory electric discharge 111 a condenser as a means 
of obtaining actual electric radiation, if onl> the period of the 
osallauons could be sufficiently reduced Reference may also be 
made to the paper ‘*On a Model illustrating the Properties 
of the Ether*' {Prec Kay Dub iar , January 1885), which 
has been widely useful, owing to the very simple manner in 
which the model—which is on the principle of Maxwell’s own 
idle-whcci representation—visualises a large range of relations 
of the ivther that had previously been amenable only to abstruse 
mathematical representation. 

At an earlier period, Prof Fitigerald was occupied with 
magneto-optic plmomena, particularly with the theoretical 
bearing of Dr Kerr's then recent discovery of the peculianty 
in the reflection of light from a mametised substance That 
subject u considered at length, with restrictions, however, to 
transparent medu m the a^yns, in the latter half of the 
memoir, “ On the Flectromagnetic Theory of the Reflection and 
Refraction of Light" {Pku Tram ^ 1879) But the mam 
interest of this memoir consist!^ perhaps, in the dynamical for 
mulation of the electric theory of light on the basis of the Piin 
aple of Least Acuon, and In the comparison of that theory with 
the optical work of the author’s countryman, MacCullagh. He 
has thereby contnbuted to a broader impreciation of that writer's 
position, and has shown that his theory of light, which was 
reached inductively along purely optical lines, runs parallel, and 
IS, in fiset, idendcu with the theory of Maxwell whi^ presented 
Itself ID the course of a far wider induction originating In the 
domain of electrodynamica The remark with which ttus me¬ 
moir concludes, u to the advantage of "emancipating our 
minds from the tlmUdom of a material lether,*' has not, perhaps, 
yet lust all its force. 

Not the least of Prof Fitzgerald’s services has been his success 
in guiding and energising an Iruh School of Natural Philosophy 
Hu efforts, and those m hu pupils, have had a prominent sluire 
in the development and illustration In this country of the 
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phenomena of electnc radiation Thus, In 1889, he was en¬ 
gaged, with Mr F T Tiouton, in veniying the laws of polan 
sation, by reflection, for Hertzian radiation , In 1890, he brought 
forward a new means of detecting such radiation by a galvmno 
meter inserted across the spark-gap, in 1892 be returns to the 
problem of practical electric vibi^ors by a senes of suggestions 
as to ways in which a continuous vibcmtion of the requisite 
high frequency might possibly be established He has experi 
mcDied, with Dr Trouton, in 1896, on ihescattenng ofRontgen 
radiation in passing through paraffin , and, along wiin Mr W E. 
Wilson, he nai conducted a research on the effect of the premurc 
of the surrounding atmosphere on the temperature of the electric 
arc, which must have important bearings on the theory of 
motion from solid bodies. He has also completed the work 
of Maxwell and Chrystal on Ohm’i law of conduction by 
minutely testing its validity for the case of electrolytes. 

More recently his efforts have contnbuted to the elucidation 
of the modiflcations impressed on the tmes of a radiant spec 
trum, by change of pressure of the atmosphere surrounding the 
radiator, and ^ a field of magnetic force 

Hu cntical activity pervades an unbounded 6eld, enlivened 
and ennehed throughout by the fruits of a luxuriant imagin 
ation 

The other Royal Medal is given to I'rof Willutm Car¬ 
michael McIntosh for his very important labours as a zoologist 

Prof McIntosh may be re^rded as one of a dutinguiwed 
succession of monographers of the Bntuh Fauna who, bepnning 
with Edward Forbu, have dunng the last fifty years done work 
highly creditable to Bntuh Eouloij^ 

McIntosh’s great monograph or the Bntish Annelidi, pub 
lished by the Ray Society, u still in progress Two folio 
volumes appeared mure than twenty years ago, a third is now 
in the press, aud a final volume is contemplate As a result of 
thu work, and of numerous papers on the subject, McIntosh 
IS justly regarded as the European authunty on this group ol 
animals. But hu work has by no means been wholly that of a 
sysiematist He ii the author of one of the large and important 
dkaiUujiier Reports (that on the Pulychseta), and of several 
minor reports of the same and other Government expeditions. 
Hu other papers extend over a wide range of iub)ecti, and deal 
with many structural points Hu name, moreover, is associated 
with the discovery or the descnption of several of the more re¬ 
markable or problematical of marine animals—such as Pe/anoia, 
PJkoramiSf and Cephaiodiscm 

Some of Prof McIntosh’s earlier papers were on fishes and 
their life history, and dunng the lost ten or twelve years be has 
returned to that subject, and has added to the knowledge of our 
sea fishenes to a remarkable extent—both by observabons 
aiiatomical and embryological (wblished In the Thim Ray 
Sac Edin ), and in hia Imk on British manne fishes, and 
expenmenu on a large scale calculated to jneld results of in 
dustrial importance 

hinally, Prof McIntosh has been a notable teacher in Scot 
land, and many of those he has trained now occupy zoological 
post! and have conducted important researches. He u himself 
still a very active worker, both in hu own investmatlons and In 
directing the researches of others He was the fist to found a 
marine biological station in this country, and the establishment 
of the present well known Gatty Marine Laboratory at St 
Andrews U entirely the outcome of his energy and Influence 

Davy Mbdau 

The Davy Medal is bestowed upon Edward Schunck for 
researches of very high importance in Organic Chemistry 

Edward Schunck Ts the author of a remarkable series of con¬ 
tributions to the chemistry of vegetable colounng mattera, 
dating from 1841 up to the present time, and it u noteworthy 
that hu first English ^per appeared in the first vblume c» 
memoirs usued by the Chemical Soaety of London. 

Hu earlier work includes two investigations wbicb are every¬ 
where regarded as classical, the one relating to the Madder 
plant, the other to the Indigo plant, from which the two most 
important dye-stuffs known to us are derived. In these, besides 
establlriiing the fact that the colounng mattera are not present 
as such in the plant, but os glucosKles, he brought to light 
much other infbrmatiLon of importance in relation noth to ali- 
zann and Indigo, and to allied labstances with which they an 
associated. 

In 1871, by his discoveiy of anthroplavic acid in artificial 
aliarin, be gave an important impetus to the further study of 



December 7, 1899] 


NATURE 


139 


tbe 47* products of the monufsctare of thu substance, and thus 
cootnboted to a development of the industry which soon became 
of the utmost consequence 

Of late years he has devoted himself to the study of the 
green colouring matter of plants, and has contributed a senes 
^ remarkable papers to the Roy^ Society on the *' Chcmistiy 
of Chlorophyll ** These deal with one of the most diflicult 
and at the same time most interesting chapters in the whole 
ranire of or^nlc chemistry, they are full of observations of 
fundamental importance, and will serve as a sure foundation for 
all futnre researches on the sub}eGt For the first time Schunck 
has succeeded in obtaining well defined cryKtal like products 
bearing a close reUHonihip to the natural substance Nowhere 
IS his remarkable skill as a manipulator, hu extreme delicacy of 
touch, more apparent than in this his latest work 

The Society next proceeded to elect the ofTicen and Counal 
for the ensuing year The list of Fellows recommended for 
election has already been given (p. 38), and the only change 
was the substitution of the name of tbe Right Hon James 
Bnce, M P , for that of Sir John Murray 

The follovdng ore some of the subjects dealt with in the 
Council’s Report — 

Association of Acadrmiks 

With reference to the proposal for an International Associa 
tion of Scientific Academies, mentioned in the Counafs last 
Report, letters have been received from the Academic des 
Sciences, the Lincei at Rome, and the Imperial Academy of 
Sciences at St Petersburg, txprc^ing their appnival of the 
suggestion and their readiness to join such an organisation A 
preliminAry Conference was held at Wiesbaden on (Jkrtober 9, 
to which the two Secretaries, with Prof Armstrong and Prof 
Schuster, were appointed as delegates from the Royal Society 
(the Senior Secretary was, howe\er, unable to attend). The 
inference exhibited the most perfect acconi in the desire to 
further the practical establishment of an Association for the 
purpose in view, and proposed a draft scheme for the organisa 
tion of the Assocmtion on the roltowing lines — 

(1) The Association shall consist of a (leneral Assembl) and 
a Counal 

{2) The General Assembly shall consist of delegates ap¬ 
pointed by the constituent Academies, each Academy having 
the nght to appoint os many delegates os it may think necessar) 
On matters of organisation, each Academy shall have but one 
vote No Academy shall be bound to take part in enterprises 
approved by the Association 

(3) The Aasembly shall meet once every three yean, but 
under specified conditions the time of such meeting may be 
altered 

(4) The Assembly shall be divided into two sections, for 
Natural Science and for Literature and Philosophy respectively 
These sections shall have the right of separate meeting De 
ciHions arrived at by them shall be reported to the General 
Assembly for information, and, in case the deasions afifecr both 
■ecUons, for confirmation 

(5) In the interval between the meetings of the C^eral 
Assembly, the affairs of the Association shall be managed by 
a Council, to which each Academy shall send one or two re 
preseniatives according as it belongs to one nr both sections 
In either case each Academy will have but one vote The 
Council will have a President and a Vice President, who must 
belong to different sections. 

Intbrnaiional Catalogub of Scientific 
Liierature. 

The Second International Conference, held in the Society’s 
rooms in October, 1S98, appointed a Provisional International 
Committee, which was to consider repoits on various questions 
discussed at the Conference, to be ootalned by the Delegates 
to the Conference from local committees in their several 
countries. 

The Committee met in the Society's rooms on August 1-5. 
those present being Prof Armitrong, Sir M Foster. ProL 
Klem, M. Roppen and Profa Poincare, RUcker, Schwalbe and 
Weiaa 

At the close of a senes of very arduous sittings, dunng which 
questions of great difficulty imd delicacy were discussed, a 
Report was weed to j and in accordance with tbe decision of 
the second Conference, this has been issued by the Royal 
Society to the vanous OovemmeDtS concerned, and will in due 
course be considered by the Coundl of the Sodcly 
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It should be menboned that it was agreed to recommend 
That an Intemabonal Conference, to arnve at a final 
decision on all matters concerning the catalogue, be held at 
Easterbdc, 190a" 

National Physical Laborai'ory 
The questions of detail concerning the establishment of this 
Insbtution, menboned in the Council’s last Report, having 
been settled with H M Treasury, a scheme of organisation 
prepared by a Committee of the Council has been approved by 
the Lrfirds Commlosioners of the Treasury Under this scheme 
the Kew Observatory Committee, as at present constituted, will 
cease to exist, and will be incorporated with the National 
Physical Laboratory, but six members of the Committee have 
been appointed to serve for a definite period on the h xecutivc 
The ultimate control of the Laboratory will be placed in the 
hands of the i’resident and Council of the Royal Society, and 
the income and all other proix^rty will be vested in the Royal 
Society The Governing Boiiy will consist of a General Board 
and an Lxecutive Committee, the fi>rroer composed of the 
Officers of the Royal Society, the Permanent Secretary of the 
Board of Trade, twenty four nominees of the Council, and twelve 
memliers nominated by the Councils of the six leading tLChnical 
Soaeties, \i7 The Institution of Civil Fn^meers, the Institu 
tion of Mechanical 1 * ngmeers , the Institution of Flectncal 
Engineers, the Iron and Steel Institute, the Institution of 
Naval Architects , and the Society of Chemical Industry 
The Council, on the recommendation of the Exeruti\e Cum 
mittce, have appointed Mr K T Glazcbrook, 1 * K S , to the 
Directorship of the I.Al)oratory, and he will assume the duties 
of that post on January i, next year In the meantime, a 
number of sul>-committees have lieen ippointed to advise the 
Lxecutive with regard to important que‘(tions as to the nature 
of the work to be undertaken in the I^btiralory Upon their 
Reports must depend largely the decision whicli will be taken 
by the Executive with regard to the buildings for the l^aboratory 
and their site, subjects which arc engaging the earnest attention 
of the Committee 

pROPRClION Ol- ROVAI OBSKRX AlORIFS 

The protection of Royal Observaiones fr«>m the efiects of 
mainnetic influence, referred to in the Council’s last Report, 
ha^ng received the allenlion of the Government, dele^tes 
were appointed at the invitation of ihe Treasury to represent 
the Council at a conference of the officers of that Department 
After some discussion, a model clause has received the sanction 
of the Chairmen of Ihe Committees of the Houses of Lords and 
Commons respectively, and has been introduced into the Hills 
which were passed during the last Session of Parliament, for 
electric railways or tramways in the neighbourhood of lamdon 
Under this clause, any Government Department which de 
sues protection against the electrical or magnetic disturbances 
producer 1 by electnc railways or tramways will be at liberty to 
appeal to the Bonn! of Trade, which will have jviwer to decide 
whether the return conductor shall be insulatcu, or what other 
precautions shall be adopted 

SciENiiFK Advice to ihe Ck)vernmkni India. 
Early in the year a letter was received from the India Office 
relating to scientific inquiry m India, and stating that, when the 
question had arisen of devising a scheme of invesligilion, the 
responsibility of suggestions Iwd usually fallen on officials who 
Wen. not competent to give advice The Government of India 
suggested that they should have the advantage of the advice of 
le^ing men of science In England, who would exercise a 
general control over researches instituted by the Government 
Lord George Hamilton having inquired whether the Royal 
Society would be willing to meet the wishes of the Indian 
Government by assutii^ in this capacity, the Council decided 
to appoint a Standing Committee to give such advice as it can 
on matters connected with sdeniific inquiry m India bince 
the researches on which such a Committee would l»e consulted 
would probably in most instances refer to biological matters, 
the Committee has been chosen chiefly from among the bio 
logical Fellows. 

The Committee thus constituted has a jiarallel in the Indian 
Observatories Committee eitabliibed at the ret^uest of the 
GoTerament some lime since, and mentioned in vanous Reports 
of tbe Council 

Chelsea Physic Garden 

• Towards the end of last year the Council received from the 
Charity ComminlonerB a request for their views upon a scheme 
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which, at the request of the Society of Apothecaries, the Com 
m wioncrs had drawn up for the future government of the Chelsea 
Ph^ic («nrdcn, in the ownemhip of which the Koyal Society 
had liy the dcc<l of i;rant of Sir Ilans Sloane, a reversionary 
interest The Council aprainted a Cummittee to consider the 
Charity Comniumioners' acnemc, and this Committee having 
rcpi^rt^ to the Council in favour of the scheme, with certain 
amendments which the Charity Commissioners expressed iheir 
willingness to adopt, the Counal have concurred In the scheme, 
which provides for the maintenance of the Carden, under the 
Cbontahle Trusts Acts, for the purposes of botanical study, 
and gives to the Royal Society, among other Institutions, a 
representation upon the Committee of Management 

“ PkIVILECKD*' CANDirMFES FOR FkI IXIWSHIP 

The attention of the Council havliw been drawn to the 
regulations governing the election of fallows under privileged 
conditions, a Committee was appointed early in the )ear to 
consider whether any alteration in them would be desirable 
The Committee have dulv reported, and, in accordance with 
their report, the Council nave under consideration a modifica 
tion of the Statutes, enabling the Council to recommend to the 
Society for election persons who cither are Members of Her 
Majesty’s Privy Council, or have rendered signal service to the 
cause of srience, provided that not more than three such persons 
shall lie tlected in any one year, the persons so recommended 
to be selected by the Council by ballot in accordance with a 
procedure to be established by Standing Orders of Council 
The Standing Orders which the Council propose to make 
correspond m the main with the procedure for the adjudication 
of the medals, but are still more stringent in character 

Id the evening the Fellows and their fnends dined together 
at the Whitehall Rooms. 


STEREOCHEMISTRY AND PHYSIOLOGY 
IN a recent number of the Zntschrtft fur pkysiolognch§ 
^ Ckemn, Prof Emil Pischer has reviewed the facts by 
which in conjunction with Thierfclder, he has sought to explain 
the selective action exhibited by the enzymes cither m effecting 
fermentation or in producing hydrolysis. 

Pasteur was the first to snow that a solution of racemic acid 
becomes laevo rotatory in presence of peniallium, owing to the 
destruction of the dextro tartanc acid by the fungus^an observ 
atlon which has licen frequently utilised in the aiiempi to isolate 
one of the optically active constituents of a racemic compound 

Configuration and ikoholu Ptrmentatian —This selective 
action IS exhibited in a very marked degree by the beer yeasts 
in producing fermentation of the carbohydrates Of the eleven 
known aldoTicxoses (glucose type) only the three natural pro 
ducts are fermentable, viz. dextro glucose, dextro mannose and 
dextro galactose, and of the ketohexoses only dextro fructose is 
decomposed 

All the yeasts susceptible of inducingj fermentation transform 
dextro^glucnse, mannose and fructose with about equal velocity, 
but the action of yeast on dextro calactose is slower, and cer 
tain species— Sa^tharomycts apuMatus and producitvus —arc 
totally without action upon it 

A comt>anson of the configuntion of these four sugars will 
exhibit the differences m molecular grouping 


COH 

I 

HOCH 

I 

HOCII 

ho(!:h 

h(!:oh 

I 

CH,OH 

H lalwc. 


Conjiguration and Zymolysis of the GlucosuUt —By the 
combination of glucose with methyl alcohol, to form methyl 
glucoside, a new asymmetric carbon atom is created, and conse¬ 
quently two stereo isomenc derivatives are possible E Fischer 
has obtained from ^-glucose both modifications, which he terms 
a and 3 methyl d glucosides, also the corresponding a and $ 
methyl / glucoudes and similar products from the other aldosei, 
Fischer has allotted to the a and jS methyl d glucosides the fbl 
lowing formuke 


IICOCH, 

I \ 

IlCOH\ 

I o 

HOCH / 

\/ 

HC 


ClIjOCU 

HC011\ 

I O 
HOCII y 

1/ 

HC"^ 


HCOH 


HCOH 


CHaOli 

An aqueous solution of the emulsin of bitter almonds hydro 
lyses the J 9 modification, but has not the least action on the a 
modification Fxactly the reverse happens with an aqueous ex 
tract of dry yeast In this case the a compound is hydrolysed, 
whilst the 0 modification remains unchanged The ethyl and 
phenyl glucoudes, which are only known in one modification, 
behave like the a methyl compound, and probably lielong to the 
same category Neither emulsion nor yeast affect the two methyl 
/ glucoudes. 

/l-galmctose forms two methyl denvatives, one of which is 
attacked by emulsm and the other by the enzyme of yeast, 
but more slowly than the corresponding glucoudes, the difference 
In rate corresponding w ith that observed in fermentation Neither 
methyl </mannoside nor methyl /mannoside u attacked by 
emulun or the enzyme of yeast The second d mannoside, 
which would probably be hydrolysed by one or the other fer 
ment, is still unknown The pentoses and heptoses arc non 
fermentable, and their methyl glucoudes are likewise indifferent 
to both enzymes 

The following is a list of natural and artificial glucosides. The 
action of the enzyme is denoted by a + when it produces hydro 
lyui and by a - when it 11 without action 


Arllficial glucoaidcB i Enulitu 


Enzyms of 
y«ut 


COH COH 

I I 

HCOH HOCH 

Uol:il HOCH 

hI:OH HCOH 
I 1 

HCOH HCOH 
I 1 

CH,OH CII,OH 

<fglitciMc ^ man now 


COH CH,OH 
H(!;oh cio 

ho(I:h ho(!:h 
H()(!;h h(!;oh 

nioii h(!:oh 

CHOH (iniOH 

(^golsctOM d fructiMe 


In glucose, mannose and fructose the grouping of the II and 
OH round the'three lower asymmetnc carbon atoms is the 
same, but differs from that of galactose, a fact which may ac¬ 
count for the slower fermentive action of the latter The other 
hexoses are not fermentable The small difference m configur 
ation which mfficea to arrest the action it sceh in the case of 
d talose, which only differs from d galactose by the poniion of 
one hydroxyl group. 
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methyl d glucoside 
0 methyl d glucoside 
a methyl / ipucoside 
0 methyl / glucoside 
■ ethyl d glucoside 
phenyl o glucoside 
a methyl d galactoudc 
0 methyl d galactoude 
methyl d mannoside 
^ methyl / mannoside 
methyl arablnoside 
a methyl xyloude 
0 methyl xyloside 
methyl rhamnoside 
methyl gluco-heptoude 


.S ( methyl sorboside 
i i methyl fructoside (not 
t I crystallised) 


+ 


+ 

+ 


H 


+ 


+ 
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Natural glucoilJaft. { 

EmaUtn 

EnicyfiM of 
yeSAt 

d 

/Salicin 

■( 


L 

Helicin 
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iEscnlin 
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Arbutin 
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*8 

Comfenn 
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Phylbyrin 

- 

- 


Aprin 



t 

S^ingin 



1 

Saponin 

Phlondzin 1 

“ j 

j — 

4 

Glucoside of mandclic 

+ 1 


B 

nilnie 


- 

2 

^ Amygdahn 

+ ' 

- 


Quercitnn 




It would appear that the natural glucoudes, which are for the 
nio^ part phenol derivatives, probAly belong to the group of 
glncoudes The indifference of stime of these glucose 
derivatives to both enzymes it at present unexplained 

Comjiguration attd /ymolysu of the Polysacckarosos —The 
recent researches of F Fischer on the hydrolysis of the poly 
saccharoses point to the fact that none of these carbohydrates is 
directly fermentable by the enzyme of yeait, but that without 
exception they first undergo hycirolyait by a hydrolytic enzyme 
associated with the ferment The di saccharoses—cane suftar, 
maltose, milk sugar, melibiose, trehalose, &c —are anhydrides 
formed by the union of two hexoscs 7110 structural formula, 
of maltose and lactose are probably identical, seeing that each 
splits up on hydrolysu into two molecules of aldonexosc, but 
since maltose yields only glucose, whereas lactose forms an equal 
number of molecules of glucose and galactose, the two com¬ 
pounds must be regarded as stereoisomenc. They probably 
correspond, too,with the a methyl and '3 methyl dextroglucosidc, 
for emulsin hydrolyses lactose, but not maltose , whereas the 
enzyme of yeast pr^uces the reverse effect 
Without ducuning m detail the innnious methods by which 
Prof Fischer has succeasfully atladced the problem of the 
hydrolysu of the polysaccharoses, the following results may be 
bnefly recorded 

The action of Invertasc, an enzyme which accompanies beer 
yeast, in hydrolysing cane si^ar into glucose and fructose 
previous to fermentation, was first observed by O'Sullivan, and 
although Bourquelot and Lintner recorded a iimilar decompo 
^iiion in the case of maltose, the experiments were not decisive 
1 ischer, however, extracted with water from dry )cast an 
en/yme which, unlike invertaie, hydrolyses maltose, and which 
he has therefore named maltose of yeast Instead of the 
ac|ueouH extract, the dry yeast itKif may be employed , in which 
case u little toluene must be added to the maltose solution to 
arrest the alcoholic fermentation 
The conclusion may be drawn that yeasts incapable of inducing 
alcoholic fermentation of cane sugar and maltose arc destitute 
of invertase and nultase This conclusion has been iully cor 
rnbnrated by subsequent experience 
Kephir grains and the yeast which ferments milk sugar do 
not ferment maltose, and are also without hydrolytic action 
uj)on it 

Sacchnromyus martiamus^ which according to Hansen does 
I not ferment maltose, does not hydrolm it, and is therefore free 
I from mallase ^ytxxnzXL'nSchizesaeckaromycesociosporuStWhK^x 
acts on maltose but u indifferent to cane sugar, contains mallase 
but no invertase Moniha Candida is a particularly intereHtuig 
case, since it contains neither invertase nor maltase, but nc\er 
thcleis produces fermentation ot both cane sugar and maltose 
No aqueous exttacl which hydrolyses these two sugars could be 
obtained from it, but if the dried ]reast is added to a solution of 
c.ine sugar in presence of toluene a vigorous hydrolysis is pro¬ 
duced The hydrolytic enzyme is present, but in this case it » 
insoluble in water 

Milk sugar, which is not attacked by beer yeast, is fermented 
by kephir grains and milk sugar yeast, which Bjwennck sus 
pected to contain the hydropic enzyme lactase The existence 
of this enzyme has be^ pmed b^ond question by Fischer, 
who has prepared theenz}me from kephir grains and milk sumir 
yeast in the dry state. It u accompanied by invertase, but 
maltase is antirely abaent, and indeed no subetance is yet known 
in which maltase and lactase are associated. 
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The h)drolyn» nf trehalose by an enzyme contained In Atper* 
vUhs Htgrr and in green malt was observed by liourquelot, and 
has since been confirmed h) FiHchcr, who found also that a 
Frohberg dry yeast affected a similar but much more feeble 
decomponlion 

Mebbiose, which is a disaccharose, is obtained from rnflinoie 
It is fermented by a low fermentation brewer’s yeast Fischer 
and L ndner have now been able to prove the existence In this 
yeast of a hydrolytic enzyme which they call melibiase 

In regard to the action of different yeasts on a meih}lgluco- 
side and Its congeners, Fischer has shown that all yea^lK which 
ferment maltose attack the a methyl glucoside The question 
then arises, has each glucoside or polysaccharose its special 
enzyme and each fcrmonlablc sugar its special ferment nr 
zymase? Pischcr considers such a pro|>osition untenabK, but 
inclmei to the view that one and the same enzyme of yca^t, 
maltase, attacks a methyl glucoside as well as niclibiosc and the 
co^lex carbohydrates known as dextrina. 

Tneortinat considerations —All these facts indicate that ihe 
chemical action of enzymes, in which may be included the 
zymase of yeast, Is of quite a special character and distinct fri^in 
that of the more simple organic and inorganic compounds Tie 
cause of this selective action probably resides in the asymmetrical 
structure of the enzyme molecule Although these substances are 
not yet known in the pure state, their relation to the protcul^ is 
so close and their derivation from the latter sr> probable, that ihc>^ 
may be regarded as optically active molecular aggre^tes, and' 
consequentTy aavmmetrical Fischer and Thicrfcldcr have basetk 

upon this the hypothesis that between the enzymes and those 
substances which ihey attack, there must exist a correspondence 
in molecular configuration, which they compare to a kK.k Buck 
key The observations of (1 Bertrand on the relation of llie 
polyvalent alcohols to their oxidisabiliiy by the sorbose bacteria,, 
shows clearly that stereochemical consideratiuns may be applied 
to other fermenti\e processes. Fischer applies the same idea to 
the chemical changes occurring in the bodies of higher organism«r 
which lead to the conclusion that in the chemical changes in which 
the proteid substances take a part as active masses, undnuUedly 
the case with ]>rotoplasm, the configuration of the molecule (r e 
space arrangement of the atoms) plays a part fully os impoitant as 
us structure {1 e plane, or relative arrangement of the atoms) 

It is easy to concave on this hypothesis that the three isomeric 
tartaric acids should be assimilated at an unequal rate m the- 
organism of the dog, and that of two sugars so closely nllitd as. 
glucose and xylose, it is only the former which is oxidised or 
converted into glycogen, whereas xylose (losses unallerid 
through the system 

The results of stereochemistry may also throw some light on 
chemical transformations occurring m the organism The four 
sugars, d glucose, d mannose, d fructose and d galaciuHc arc 
not only those that are exclusively attacked by yeast, but those 
which in the animal system are assimilated as glycogen The 
conversion of glucose, mannose and fructose into one another 
was first achieved by h ischer by a process of alternate reductit>n 
and oxidation, since when Lobry de Bruyn and van 1 * kenstciu 
have arrived at the same result by simply warming with 
alkalis. 

As von Baeyer pointed out twenty eight years ago, all 
these phenomena may be explained by the intramolecular 
migration of an oxygen atom from one carbon atom to the nthcr^ 
The intermediate phases of this process are unknown , hut 
alcoholic fermentation is an example of the facility with which 
the operation is effected In regard to the assimilation of carboiu 
dioxide by plants, which gives rise to exclusively active suf^ars, a 
similar explanation may be found, seeing that the carbon dioxide 
in process of assimilation is associated with the optically active 
chlorophyll bodies. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —Mr F C Kempson, of Caius College, has 
been reappointed a Demonstrator of Anatomy for one }ear , 
and Dr Elbot Smith, I'ellow of St John's College, a Demon¬ 
strator of Anatomy for five years. 

The work of Mr W Rosenham, advanced student of St. 
John's College, which mcludes the joint Bakenan Lectures, 
with Prof Ewing, delivered this year, has been approved for 
the University certificate of research 

Dr Hill, Dr AllbuU, Dr Sladen, and Prof Woodhead have 
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been appointed representatives of the University for the 
orcanisation of a Concreaa on Toberculoni to be held in London 
in 1901 

At the annual pnse distribution of the Merchant Venturers' 
Technical ColleftOi Bristnh on December 20, an address will be 
given by Sir W H While. K C B., F ILS . Director of Naval 
Construction to the Admiralty 

Wk learn from the Hrttuh Journal of Photompky 
ber I) that Dr Hans llartlnff, formerly of Messrs. Zeiss, of 
Jena, hiu joined the Board of Management of Messrs Voigt 
lander and Sohn He succeeds Dr MIethe, who was recently 
^pointed Professor of Chemistry and Spectrum Analysis at the 
iKhnical High School, Berlin. 

The annual prise distnbution and conversazione of the 
Northampton Instiiute, Clerkenwell, will be held to morrow 
evening, December 8 Sir Henry Koscoe will distribute the 

f iilees A comprehensive programme of exhibits and short 
eclures referring to the various sides of the Institute's work has 
been prepared Dr Walmsley will describe alternating cur 
rents, Mr John Ashford, flying machines m fiction aud fact , 
and Mr A W Marim, high speed telegraphy There will 
also be special demonstrations of liquefaction of air, alternate 
currents, kx making, mortising by machinery, colour photo 
gtaphy, rapid itereotyiilng, and other subjects 

The fhoHoor Afbr/announces that the Government of India 
have given their cordial approval to the Tata scheme for an 
India U nil ersity of Research recently formulated by a conference 
at Simla, and already referred to in these columns As soon 
as all the details haiebeen worked out, the necessary legislation 
for the incorporation of the new University will be undertaken 
Meanwhile the Government of India commend the scheme to 
the lilierality of the public, and wish it every success, while they 
acknowledge in the most cordial manner the public spirit shown 
in Mr TaU's munificent endowment. The Government of 
Bombay will be asked to appoint an officer to arrange with Mr 
Tata for the transfer of the properly which is to constitute the 
endowment 

The Calendars of University College, London, and the Uni 
versity College of Sheffield, for the session 1^-1900, have been 
received In the former, the Dean of the Faculty of Science, 
Prof r Hudson liearc, refers to the part taken by the College in 
connecuon with the reorganisation of the University of London, 
and expresses pleasure that in (he new Univerntv engineering 
u to be put on an equal with the nster profeinons. law and 
medicine, and that (if the draft statutes are adopted) it 11 to 
have Its own Faculty and its own representatives on the Academic 
Council A noteworthy addition to the Dean's report u a com¬ 
plete lilt, covenng nine pages, of the original memoirs and 
writings which have emanated from the different scientific 
departments of the College dunng the post two years In the 
CaModar of the University College of Sheffield it is announced 
that a bacteriological laljomiory has been established, with a 
special demonstrator to devote the whole of his time to bacteri 
oiogical investigations. 

Some interesting particulars with reference to the relative atten 
tion riven to science in our secondary schools, as judged by the 
numCer of candidates who present themselves in scientific sub 
Jects In the public examinations usually taken by the pupils, is 
given In the Deceml>er numlwr of Ths ScAool World. It ap¬ 
pears that in Tanuaiy of this year, of laso candidates examine 
^ matriculation in London University, ^2 selected a language 
as their optional subject, and 408 a branch of science Tne 
total number of candidates who were examined in the five 
optional science subjects was liule more than half the number 
that selected French as the optional subject At the last Oxford 
Senior Local Examinations, the number of pamrs worked in 
English subjects was 65W7, in languages 3^18, m science sub 
jects 796; addltlQii to which 969 candidates look mathe 
matlcs. In the Senior Cambridge laical Examinations in 1898, 
the number of papen in English subjecU was 10 327, in lan¬ 
guages 3391« in mathrmallcs 1 590 > and in science 18j8 Similar 
proportions are iboim to exist among candidates who present 
them<«Ives for other noeral examinations. The numbers show 
clearly that in most of our secondary schools science sail occu 
pies hui I minor place In ths cnmcula. 
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SOCIETIES AND ACADEMIES. 

Lokdon 

Royal Microscopical Society, November 15.—Mttjt If 
Nelson, the President, in the chair ^Mr. C L. , W des 
exhibited a new form of poruble microscope by Leitx. tt;|nd 
a folding foot and a movanle stage, to enable the instromii^ to 
be packed in a small compass The body was not aad» to 
incline, bat was furnished with coarse and fine adjustment, ott^thf 
stage was fitted with a modified form of Abbe condenser, with isis 
diaphragm The President thought the instrument would be 
useful to those requinng a very portable one \ its great com¬ 
pactness was effected in an ingenious manner, while the wttfbing 
parti were well made and finished.—The President read a short 
note descriptive of a set of three simple hand microecopee on 
the Coddington pnndple tent for exhibition by Mr Edward 
Swan They were apparently made for a mcoioal man, and 
could not be very old. Dr Hebb said Prof Groves had mode 
some modification in the form of a hand microtome, and had 
sent It for exhibition The President called attention to six 
uhutomicrograplu of the lorvue of gnats, taken from life by Mr 
J T Holder ^e President exhibited an old Gillett condenser, 
dated July 30 , 1849, which had a collar adjustment —Dr H 
C Sorby's paper on the preparation of moniie worms as 
microscopical objects was read by the President in the unavoidable 
absence of the author The suDjcct was illustrated by beaoti 
fully mounted slides under microscopes.—The attention of the 
meeting was then directed to a fine exhibition of Foramtniftra 
hy Mr A Earland, shown under a large number of microscopes, 
with written descnptions explaining the points of interest in each 
slide. 

Linnean Society, November 16.—Mr G R Mumy, 
F R S , in the chair —Mr J £. Harting communicated par¬ 
ticulars of several cases In wnich parrots had been pouonea by 
eating parsley After commenting on instances in which plants 
that were innocuous to man had proved fatal to some of the 
lower animals, he menuoned in support of the converse case 
that the berries of the yew and pnvet, which are generally coo 
sidered to be poisonous to man, were greedily eaten by mack 
birds, thrushes, bullfinches, and other birds, while, on the 
other hand, several cases were on record of pheasants having 
been poisoned by eating yew leaves The immumty of goaU 
from yew poisomog was remarkable in view of the &ct that 
deer and cattle died after eating the leaves of that tree, although 
It had been stated that the ill effects were due to the kavea 
having been eaten in a dcriccatcil state, and not while growing 
on the tree —Mr W C Worsdell a paper on toe com 
parative anatomy of certain species of Enc$fkalarto$ The 
chief features of the anatomy were shown to ne the presence 
of several vascular cylinders in the stem, a character foand also 
in CycQS and Matrozamta , and the medullary system of vas- 
cnlar bundles, forming, as in Maerezamta Frcmri^ Mlq , a com 
plex network, mtimate|y united with a corresponding network 
of mualage-canols. 1 ne system of mucilage-canals m the pith 
u contmuous with that of the cortex, but the in edullary bundles 
form an Independent primary system The mudl^-canal 
system is probably of use as a storehouse of moistore dur^ 
the dry season, when the roou and foliage die away —Mr W 
T Calinan read a paper on a collectlra of Braekyura from 
Torres Straits. These Crustacea had been collects by Prof 
lladdon on his first expedition to Torres StraiU in 1888. It 
comprised abont seventy five speaet, three of which were de- 
scriM as new, namely, Cr^ocnamm Naddani, PUtmnm 
ertshpix, and Laments comjraiiisus Among the spimei already 
knowDf concerning which some fresh detuls were given, was 
the mmute parasitic Hapalocartzmtt marsupiaht Although 
described forty yean ago Stimpson, it had escaped re-cxaim- 
nation until now, notwithstanding that the canons gall Uke 
growths to which it gives rise on corals are well known Ttw 
occurrence in this collecuon of the three known Indo-Pacific 
species of FiUiciU \p^^poha\ two of which have been recorded 
hitherto only from widely distant localities, afforded the author 
of this paper an opportunity for a detailed examination of their 
distinctive obancters. 

Qeologlcnl Society, November 22,—VI Whitaker, F R.S 1 
President, in the chair —On soiqerenuvkable calcupoogei from 
the Eoceoat^erdanStratg of Victoria (Australia), by Dr George 
Jeonings Hinde, F K.S. The greater number ot the npoogei 
desenbed wero discovered by Mr T S. Hall, of MeiDourDe 
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Univenity, in incoherent detriul bedi of Eocciw in the 
■outhem put of Victomi i a few were picked out of some 
washing! of fraraental polyxoa from the same district and 
horisoni by Mr B W. PrWst Some of the specimens are in an 
extremely perfect condition, and their structural details are as 
distinctly uown as in recent STOngea. They are also of mure 
than lo^ Interest in that they are the first fossil forms 
described of a group of calaspongea, the Lathonlna, character 
ixed by the peculiu aberrant forma of some of the spicutesi 
and the mode in which thev are closely fitted and organically 
fused together to form the slceletal mesh. This structure has, 
so far, only been recognised in one recent speaes, Pttrostroma 
Sckuliuti Dhderlein, from the Japanese sea The sponges are 
small, unattached, with a glassy, firm resutant skeleton, 
calling to mind that of siliceous Lithlstida They ue built up 
of a great variety of splcular forms, some are simple rods, witn 
three and four rayed spicules, similar to those in recent calm 
sponges, but the majority are aberrant four rayed forms, with 
tnree of the rays curved and with obtuse or expanded ends 
which are clasiiM, and fused as well, to the surfaces of adjacent 
spicules The connected spicules form continuous anostumosiag 
or radial fibres resembhng those in the fossil Pharetrones, to 
which they are m some other respects similar, and it is 
prol^ble that the spicules In the fibres of some members of this 
mmily were likewise orgiimcally cemented together The 
common Forosfktrra Uam the Upper Chalk, generally regarded 
ns Hydrocoralllnes allied to the recent MiiUpora, are also 
closely related to the above sponges, and the author hopes 
shortly to publish the evidence for their affinity to thu group 
The Victorian sponges are placed in four new species, belonging 
to three genera two of these are new, the oUier, Bactronelta^ 
Hinde, was founded on some peculiar calcispongei of Jurassic 
Age, now known to be Lithonine m character —In the 
discussion which followed, Prof Sollas referred to the import 
ance of these sponges from an evolutionary point of view — 
The Silurian Sequence of Rhayader, by Herbert Lapworth 
The stratigraphical relations of the Silurian formations which 
occur m the country surrounding the town of Rhayader (Radnor 
shire) were desenbed m detail Typical and confirmatory 
sections were given, demonstrating the complete local sequence 
of the rocks ofthe Rhayader district These were illustrated by 
lists of charactensiic graptolites. These fossils were compared 
with those uf Southern Scotland, Sweden, and North Wales, 
showing that the graptolite succession is everywhere similar, 
and fiung the age of the Rhayader series as representing the 
Lower Luuidovery, Upper Llandovery, and Tarannon of other 
areas. Finally, seveml new <>f ChmiUQgrapius and 

DiMogra^us were described Tables of fosuis enabled the 
author to esublish a complete comparison of the whole of the 
local EOiies of the Rhayader district with those of Southern 
Scotland, Wales, and Sweden In the Rhayader area there is 
found, fur the first time in Britain, the entire Valentian 
succeaiion developed in one general sequence of rocks, with a 
more or less common lithological character and with a fauna 
composed throughout of similin palieontological types. 

Manchester 

Literary and Phlloaophical Bocletv, November 28.— 
Prof Horace Lamb, F K.S , President, in the chair —Prof 
F £. Weiss exhibited some sp^imens of Afelanospora parasUica 
found by Mr H Murray at Fllxton This species is now known 
to be parasitic on another fungus Isana fanmsa ^ which infests 
the larvae and pupa, of vanous insets. The latter fungus { isarta ) 
is DOW recognised as being another stage of growth of Cordtetps 
mtliiaru , which has been particularly common this autumn - 
Report on the Marine Moilusca obt^ned during the Jackson 
Harmsworth Expedition to Franz Toaef Land 1896--97, byj 
Cosmo Melvill and Robert Sumden, The coliectiou was 
formed by Mr W S Bruce, naturalist to the expedition, 
mainly at Franz JoseJ Land, and at Kolguev, the results from 
the first-named locabty being by far the most voluminous both 
in quantity and quality, and forming an Important contnbuUon 
to science as being the most northerly dredgings of MoUusca 
yet obtained In the Polar regions. Only one specles>-a 
Bmcemum (B Bnuei) of p ec uliar form—is considered new to 
science, but a TkraciOt of which only very imperfect valves 
wm obtained, u also probaUy so, whilst a Sipio (S iajpaJus ) 
IS pazticnlarly interesting on account of lu peculiar epidcroui. 
Considering bow fully the Arctic moUusoa nave been studied, 
espedaUy danng the past thirty years, the results of this 
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expedition are vety gratifying The total number catalogued 
arc Kolguev, 36 , Franz joKfLand, 66 Naturally, the nearer 
the poles are attained, life—pelagic as well as terrestrial—is 
adversely aflected j for instance, the total number of northern 
moilusca round the Norwegian coasts 11, according to Sars, 460 
species. 

Dubun 

Royal Irish Academy, November 3a—The Lord Bishop 
of Canca, Vice President, in the chair —Mr Trouton showed 
an apparatus with which he had determined the heat required to 
cva|Mrate steam from rnlurated salt solutums. The plan adopted 
consisted of an inner vessel completely surroundcil by a larger 
one The same solution Is placed in both Fhc outer one is 
kept boiling by the application ofexternal heat, the inner by an 
electric heater The steam from the inner vessel is collected and 
weighed In thu way by knowing the heal supplied electrically 
the latent heat is found Determinations made with various 
salts were described The connection was also considered be 
tween the latent heat uf evaporation from salt solutions and the 
cooling which accompanies the solution of the salt in water In 
addition on apparatus was shown by means of which the cooling 
can be observed, through bringing the salt and water together 
at a temperature higher than ine boiling point This consisted 
of two spherical vessels p1ace<l over each other and connected by 
a tube which ^ssod through the upper to near the bottom of the 
lower one By means of a siojicock connection is closed till 
required The water is placed in the lower, the salt in the 
proper proportions in the upper one The whole is heated in a 
thermostatc to such a temperature that on mixing, the resultant 
solution falls to the boiling point In the case of sodium 
nitrate this cooling was 40^ C 

Paris 

Academy of Sclencea, November 27 —M van Tieghem 
in the chair —The Perpetual Secretary gave an account of the 
present state of the fund for the Lavoisier monument —Fhe 
propagation of a pencil of parallel light, limited laterally, in a 
heterogeneous transparent medium miegration uf the equations 
of motion, by M J Boussmesq —Fxperimenta on the liestnic 
tion of Phylloxera, by M Lanfrey An aqueous 1 j>er cent 
solution of picric acid is applierl during June, July or August 
The same treatment may be advantageously applied to other 
fruit trees.—Observations on the Leonids made in 1899 nl the 
Observatory of Lyons, by M J Guillaume Fog prevented 
observauon on the nights of Novemlier 14 and but on 
November 12, 13 and 16 only twenty six Leonids were noted 
—Oliservations of the Leonids made at the Olmervalory of 
Algiers, by M Ch Tripled The numbers observed were, 
on November 13, three , im the 14th, thirty six, the 
15th, thirty Forty per cent of the nhixiting stars olibcrved 
did not Delong to the I.«onMl swarm The clasMfication 
of the Leonids in order of magnitude showed that 10 were uf 
the I at magnitude, 22 uf the 2iid, 19 of the 3rd, 9 of the 4lh, 
and 6 of the 5lh —Observations of the Leonids at Algiers, by 
M Harold lorry During the three nighu 92 ahcmiing stars 
were counted —On the definition of the area of a surface, by M 
H Ixrbesgue —On the number of roots of an algebraical eqtia 
tion comprised in Iht interior of a pven circumference, by M 
Michel retrovitch —On the genermisalion of Lagrange’s dc 
velopmcnt m continued fraction of the function (i xjr)", by M 
H Fade —On the slabilit) of equilibrium of fiualing liodicH 
and particularly of a ship carrying a liquid cargo, by M P 
Duhem Referring to a recent note uf« M P Appell on 
thu subject, in which a paper by the author is quoted, 
1C Is here pointed out that this work whs com 

pitted in a second paper, with results a'^rcLing with 
those recently published by M Appell —Remark on the 
preceding communication, by M .^pell —On the trans¬ 
mission of sound by electricity, 4 »y M Duannd A descrIptioD 
of a microphone by which the spoken sounds can be trans¬ 
mitted witn very alight loss of inlcnnty —On the chemical 
action of the X rays, by M P Villard The \. ra)*s, freed 
from kathode rays by an alumidium screen, cause a violet 
coloration of the glass, apparently due to an oxidising action — 
The action of dry hydrocnlonc acid upon sil\er and the reverse- 
reaction, by M Jouniaux The Inieraciion of hydrogen and 
stiver chlonde in sealed tubes was studied at vanous temperm- 
turea—350*, am”, and 600* A Umiung value (or the percent¬ 
age of hydrociuoric acid formed was lound in each case, but the 
velocity with which this limit was attained difiercd greatly 
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With the temper«tart, Tequirlng several months at 250**, five 
weeks At seventy hours at 440*", and only one 

hour at 600° Starling with t^ system silver, 
hydrochloric acid, a limit was aimilarly obtained for 
each temperature, but the final state of eouilibnum was not 
the same os in the first case for temperatures below 600“ It is 
an example of the false euuilibrium of M I>uhem —On cam 
phenylone, by MM E E Blaise and G Blanc Cam phene Is 
trealra with nitrogen peroxide at o**, and the nitrate converted 
into camphenylone by treatment with potash This ketone is 
treated with hydroxylamine, and the oxime dehydrated with 
acetyl chloride The nitrite thus obtained gives on redaction a 
base, which is not identical with dihydroaminocampholene or 
the aroinocampholenes Hence camphenylone and its deriva 
lives do noi contain the tnmethylcyclo))enlanic nng which 
exists In bodies belongii^ to the camphor senes.—The colouring 
matter of dtgiulu, by Adrian and A. 1 nllat The new 
substance forms yellow needles, and has the composition 
It is very stable towards chemical reagents.—On 
an experiment relating to submarine currents, by M J Thoulet 
—The resistance of seeds to high tempcraiures, by M Victor 
Jodin If seeds are gradually dried they will lesiit a tempera 
ture of loo** Thus some seeds heated directly to 98° for ten 
hours were all killed, but if healed for twenty four hours at 
60° and then ten hours at 98°, from 30 to 60 |)er cent of the 
jeeds germinated —On the glacial period in the Central Car 
pathuins, by M E de Martonne A detailed topographical 
study confirmed the views of Lehmann, showii^ undoubted 
signs of glacul action in the Carpathians —The negative 
variation is not an infallible sign of nervous activity, by M A 
Herzen —Cellular embolism, by MM Charrin and Levadiii — 
On a case of endothelioma of bone, by M Paul Berger 


DIARY OF SOCIETIES 

TllURSDAl, Drckhbkk 7 

llovAL SociUTT, al 4.JOU—VapiHir'deiiBliy of UromiiM at High Tvtnwni 
lure* Dr K P Periuan and O A S Atkiiuofi.—PolyirainiiUM nnd the 
Ancektry of Hclbporidos Dr J W Ore|ory—(jjkl Aluminium Alloys 
C T Heycock F K S , and F H Neville, r R S — OntbeAsMxmtloiiur 
Attributes in Sutmlivs, with Kxsinple* from the Material of the Child 
hood Society, &c G U Yule—Data for ihc Problem of F volution in 
Man III On the Moffniiudc of ceruin Coefficient* of CcH-rclatiou in 
Man, &c Prof Karl Pearson, F K S 

^Ihstitutiom op Elrctaicai Knginbrrs at 6 —The Co*t of Steam 
Halting John Holliday —Influence of Cheap Fuel* on the Cost of 
Klectrl^ hnergy R £ Crompton (Adjourned Dlscuuion ) 

CiNNAAN Society ai S ^Ontome Xe^etoDle Poison* used for the Cap 
tare of Fisli hy the AuMralian Aborigines J W Fawcett —On some 
New Zealand Schliopoda G M Thumsoii —On the Structure of 
Ponte* H M Hernonl 

'Chbmicai Society at 8 —Ballot for the Election of Fallows.—^The 
Oxidation of uertaiii Onconic Acids In presence of Iron H J H 
Fenton, F R S , ami H O Jones —The Deunnination of ihe Constitu 
tlon of Fatly Acids, Part 11 Dr A W Crossley and H R Lc bueur 
Snlphatesof the Form K 3S04, 8M'*S04, especially those of Iso 
metric Crystalllsatioa F R Mallet 

MRShtcen Society, mi 8 —Observation* on Practical X Ray Work, with 
Eihlbiuim of Apurmius and SierecNCopic bkiagraniH Mackenzie 
J>avklsoo —Bullet in the Brain J Moore 


FRIDAY DECKUiEa 8 

Physical Soctarv (City and Guilds Technical College. I.eonard Street 
FlnaburyX oi 5 —( yllndrical Lenses Prof Sllvonus Thorousoa, F K S. 
—Exact ronnuloj for Lenses 1 H Hlakeslc) —On an Organic Com 
pound of Great Double-RefracAion Prof Silvaous Thompson, F K S 

ItjVAk AiTRUiroMiCAL SOCIETY, at 8 —Note on the Values of theCo- 
oflldcnU of the Terras of the Third Order in the laiiiar Thmry E W 
iBrovn.—Ofaeenratkm of the Leomds at tbe Cmvenliy Observatory, 
Oxibrd H H Torncr —On the Proper Motions of Berlin H 5071 and 
J075 F A Bellamy —New Nebulte dUcovered Phuingraphicnily with 
thii Croosloy Reflector of the Lick OlMcrvoiory J E Keeler —OUerva 
ttons of the Leonid* Durham Observatory —On the Kelaiion between 
Afogoodc DUturbance and the Periort or Solar Spot Frctiuracy W 
Ellts.—l'ha Extra Equatorial Currents of Jupiter in 1890 Rev TER 
PhOllps. 

Malacolooical Socibtv at 8f*—On tha Anatomy of HtmtpUcim 
Bnlth, fhim Panic, with Notes on some other Eastern (^era 
iMUt -CaloiMl H H Godwin Austen —<i) Note on Am^uU^rtm Bro- 
Grannr, (a) Description of a New Spectea of from 

Bfifoeo . E A Sralthr-^ote on the Anatomy of /ee/Zar RclleL KolMlt 
W H ChHim — Oa some Recent Conchological Discoveries m Victona 

In riTUTlOH op Mbchaxical Ehoinbrib. at 8—A Continuous Mean 
Preuun ladlcMor for Staam Engine* Prof WUliam Ripper 


MONDAY, Dbcbubxr 11 

Socirrv or Aara, at L—Art Enamelling upon Metals H H Cunyng 

K»im ■ 

alOYAL GeoaiAPHlCAL SociKTY, at I JO.- A Journey through AbyssinU 
so the Nile H Wold BluiuMI 
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TUESDAY, DxcBHan is. 

iNtTiTUTiOH OP Civil Beoinbbh, at B.—Combined Refo e o-d estm ctoii 
and Powor-plants C Newton Riwell 

Anthbopolooical Institute, at 8 vl—S urvival Id Primblva Rues of 
the Disposal of the Dead with special reference to lodta Wm Crooka 

Roval Photouraphic Socibtv at I —(i) Notes on tbe Use of the 
Dollmeyer Focomeler (a) The Origination of Printing Types by Photo¬ 
graphic Methods T Bolos 

WEDNESDAY, Deckmoeb 13 

Socibtv op Abts, at 8 —Sea Angling and Legislation F G Aflala 
THURSDAY Dbcbmobb 14. 

Roval Socibtv, at 4 jo 

Socibtv op Arts at 4 30 —Round about the Andaman* and Nicobort 
Colonel R C Temple 

Mathematical Socibtv, ai 8 —Sums of Greatest Integers O B 
Mathews, F R b —Note on Circular Cubic* A B Bossol, F R S — 
Formulie involving Central Differences, and ibelr Ariplkratioo to the 
CaJculaiiim and Extension of Maihtmalical Tables w F — 

On the Exprestion of Spherical Harmonics ns Fractional Dineranttml 
Coafficients J Rote Innes —The («cneHi* of the Double Ckimiiia 
Functions F>. D Borne*. 
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THE HISTORY OF GEOLOGY 
Geschicktt der Gtologii und Palaontologie bis Endc des 
Jahrhund^rts Von Karl Alfred v Zittel Pp 
XI + 866 (Munchen und Leipzig Druckund Verlag | 
von R Oldenbourg, 1899.) 

HEM the illustrious author of the “ Handbu(.h der 
Pal^ontologie'* undertook to write this history 
of geology and palaeontology, he entered upon no light 
task, for special difficulties must attend the labours of 
any author who, in bnnging together material to illus 
trate completely the rise and development of these wide- 
embracing sciences, would produce a volume acceptable 
to professionals and laymen alike Y or such a task as 
this Prof Zittel, by his wide scholarship and long ex¬ 
perience as a teacher, no less than by his acquaintance 
with an abundant spe< lal literature and his proficiency 
as a linguist, is eminently qualified , and the work before 
us amply shows those evidences of patience, thorough¬ 
ness, and indefatigable zeal, which have characterised 
the previous literary undertakings of its author Some 
idea of the labour involved in the preparation of this 
volume may be gained from the fact that upwards of 
3000 authors receive mention in its pages it may be 
doubted indeed whether a single writer whose work has 
had important bearing on the development of geology in 
Its various branches has been overlooked, while many, 
the significance of whose labours is unquestionably small, 
are here accorded recognition As stated in the author’s 
prefatory remarks, the original scope of the work, which 
was pnmanly intended to compnse a history of geology 
in Germany, was subsequently extended, in accordance 
with the necessity of treating from a wider sundpoint 
the development and progress of a study to the growth 
of which all civilised nations have contnbuted 

The difficulties of expediently arranging so vast an 
amount of material as that embodied in this work have 
been perhaps most aptly met by the general plan, 
chronological and categoncal, here adopted The book 
IS divided into four mam sections, each dealing with a 
given penod in the history of the science, and while 
these periods are of very unequal length, their limits have 
been so chosen that the mass of detail dealt with under 
more speaal headings may be advantageously grouped, 
thus enablmg the reader to obtain the more readily a 
connected idea of the successive advances made in the 
study of the subject in its various departments. 

The first section, compnsing only a few pages, is 
principally devoted to^the works of the ancient Greeks 
and Romans, and it is clearly shown in what small degree 
the labours of these early writers have fu mi shed sound 
foundation for the development of geology in later tunes 
In a short introduction to the second section the author 
points plainly to those causes which for so many years 
^flectually retarded the progress of scientific thought and 
discovery, and gave nse to that intellectual lethargy 
^hich only became dissipated at the close of the middle 
ages. The early opinions regarding the nature of fosstls^ 
the origin and history of the earth, and the phenomena 
NO. 1572, VOL. 61] 


of volcanoes and earthquakes, are then sacoesslvely dis¬ 
cussed , and it may be well to indicate here the method 
adopted by the author in dealing with the work of the 
numerous observers and writers in these various branches 
of the subject, for the manner of treatment here employed 
18 more or less closely adhered to throughout the suc¬ 
ceeding portions of the book V or the most part under 
special sub-headings, the work of successive contributors 
to the science, when the names of these are deserving of 
more than mere mention, is concisely and impartially 
summarised, and numerous useful biographical footnotes 
have been appended. In many cases criticism is totally 
withheld, and the treatment of the material is in great 
measure purely objective In illustration of the thorough¬ 
ness and impartiality with which the author has earned 
out his work, we note the space accorded in this second 
period not only to writers such as Steno, I^ehmann, 
Fuchsel and Guettard, whose work has marked important 
points of progress in these earlier days of geological 
science, but also to others—for example, hallopio, Oumet 
and Justi—whose almost valueless efforts consisted so 
largely in the proposal of wildly fantastic theones 
The third section, under the happily chosen title “ Das 
heroische Zcitalter der Geologie von 1790 bis 1820,” 
deals with a penod uhich was witness of such remark 
able activity in the study of geology , a penod dunng 
which, indeed, the foundations of the science as we 
know It to day may be said to have been laid Here 
are to be found some of the most fascinating pages in 
the book, and the sketches of Saussure, Werner, v Buch 
and Humboldt may be cited as examples of apt and 
terse delineation But in a work of such wide scope as 
the one before us, brevity must of necessity characterise 
the condensed accounts in which are set forth the achieve¬ 
ments of these and of other men whose influence has 
left Its indelible mark in the onward march of the science, 
and we must not look for that degree of fulness and 
literary embellishment to be found in works of narrower 
limits, as, for example, in the admirable sketches fur¬ 
nished by bir Archibald Geikie in his “ Founders of 
Geology" If, in Prof Zitters account of Werner and 
his work, we perceive a certain reluctance to estimate at 
Its true value the detrimental eflfect produced for a time 
by the hotly promulgated and laluly based theones of 
that influential teacher, we speedily find compensation in 
the eulogistic narratives of Hutton and Playfair, whose 
philosophical ideas were so effectually opposed to the 
baneful dogmatism of the I* reiberg school 
The development of stratigraphy during this penod is 
dealt with at considerable length, and the progress made 
' in each country receives separate treatment Prominent 
amongst the many workers whose labours here find 
ample record are Freiealeben, v Buch, Ebel, Brongniart, 
Cuvier and William Smith The early development of 
petrography is then traced, and the views held respec 
lively by the neptunists, vulcanists and plutonists are 
briefly discussed In following the progress of palaran 
tology dunng this time, the author first draws attention 
to works of a more general character, such as those of 
Schlothcim, Defrance and Parkinson, and then proceeds 
to indicate the advances made by the publication of more 
speaal work confined to the consideration of single classes 
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of anfanal*. With the exception of the important labours 
and influence of Cuvier, to which both men ted tribute 
and critical consideration are here accorded, this portion 
of the subject is dismissed with a scantiness of treatment 
that 18 somewhat disappointintf In this work geology 
and paleeontology are dealt with together, in corre 
spondence with the feet of their close association and 
concurrent development, for it is only of comparatively 
recent years that the study of palaeontology has come to 
be nghtly regarded in its true relation to that of zoology 
Fully three-quarters of the volume are occupied by 
the fourth section, dealing with the newer development 
of geology and paleontology, and for convenience of 
treatntent the large mass of material here to be incor¬ 
porated IS divided into seven chapters In the first three 
of these the more recent advances in the study of cosmic, 
physiographical and dynamic geology receive careful 
and detailed attention In the third chapter we are pre¬ 
sented with an excellent summary of the woik of Lyell , 
while from a good epitome and brief criticism of Sucss’s 
**Antliti der Erde" we learn in what high estimation 
that work is held by Prof Zittel The chapter on the 
development of dynamic geoli^y is throughout ex¬ 
haustive , but m attempting to give credit to the work of 
so numy contributors, the author must often impose a 
tax on the attention of his readers This will be notice¬ 
able, indeed, in all these later chapters of the book, 
when the historian has approached a period in the de¬ 
velopment of the science marked by an ever increasing 
prolificacy in the production of special publications, and 
as a result of this efibrt to give recognition to a legion 
of authors great and small, the pages show a tendency 
to become burdened with the mere lists of names of 
many who have contributed to our knowledge in the 
respective branches of the subject A chapter devoted 
to topographical geology, in which the most prominent 
position IS accorded to Germany, gives useful information 
regarding the growth of geological surveys 
The three concluding chapters deal with the more 
recent development of stratigraphy, petrography and 
palseontology In tracing the growth of stratigraphy, the 
several geological systems are separately treated, and the 
Tnassic System is dealt with at greatest length The 
development of study in the Alpine Tnas here finds a 
prominent place, and in this connection it is noteworthy 
that Prof Zittel, even when recounting the progress of a 
recent warmly conducted polemic discussion on a ques¬ 
tion of nomenclature, has succeeded in preserving neu¬ 
trality Chapter vi furnishes a brief though comprehen 
sive account of the later development of petrography, in 
which the principal work of recent years, for the most 
part without cntiasm, is recapitulated. 

The vc^ume concludes with an account of more recent 
labours in palseontology, but it must be with a feeling 
akin to disappointment that we complete the perusal of 
this portion of the wntk. In a chapter dealing with that 
subject In which Prof Zittel has acquired his well 
merited reputation the leading authority, the method 
and fulness of treatment fell below our expectations The 
endeavour to refer, though it be by mere mention, to so 
much that has been ^ recent years accomplished in this 
department, and this at the nsk of reducing a certain 
proportion of the text to the character of a mere compen- 
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dium of authors’ names, is here too plainly apparent 
By this objective presentation of details the author must 
in great measure forfeit that interest which a broader and 
more cntical treatment would have commanded 
Great care has been bestowed in editing this work, and 
such errors as the misspelling of the name " MacCullocb” 
on p 165, and the omission of two reference numbers on 
P 793 * of occurrence. Carefully quoted litera¬ 
ture references have been appended, on the whole, with 
sufficient liberably , but the author's apology for devoting 
so much space to this purpose appears superfluous, and it 
must be obvious, especially when looked at from the 
student’s point of view, that frequency in referring to 
onginal sources of information can only enhance the 
value of a book of this kind 
Little need be added in recommendation of this com¬ 
prehensive work , the terse and lucid style of its author 
will commend it to English readers. By the completion 
of his arduous task, Prof Zittel has well supplied a long- 
felt want, and all who interest themselves in the study of 
geology, towards the development of which Great Bntain 
has so conspicuouslycontnbuted, will warmly welcome the 
appearance of this volume from the pen of one who takes 
rank among the ablest living expounders of a noble 
science F L. K 


THE FLORA OF NEW ZEALAND 

The StmUnis Flora of New Zealand and the Outlytng 
Islands By Thomas Kirk, F US A Fragment.. 
Pp. vi + 40S. Large 8va (Wellington, N Z , 1899.) 
List of the Genera and Species of New Zealand Plants 
By A Hamilton (Wellington, N /, 1899 ) 

1 was well known in botanical circles that the late 
Prof Thomas Kirk, of Wellington, New Zealand, 
who died about a year ago, had long been engaged in 
the preparation of a comprehensive, desenptive, and 
illustrated work on the flora of that country , and it was 
a great disappointment when it transpired that he had 
left his work in an unfinished state, because it was felt 
that It would be extremely difficult, perhaps impossible, 
to find another botanist so well qualified for the task. 
Prof Kirk spent some thirty years of his life in the 
mvestigation of the flora of his adopted country, and hia 
various writings thereon betoken the careful and accurate 
botanist From time to time he published the new 
species discovered by himself and others, but his fully 
illustrated ** Forest Flora of New Zealand” gave evidence 
of the extent of his knowledge of his subject A nnore 
remarkable and, in a scientific sense, a more important 
contnbution to the botanical literature of New ^aland 
15 contained in an address delivered before the Philo¬ 
sophical Society of Wellington, N Z., a few years ago 
(see Iramactions of the New Zeal^d Institute, voL 
xxiiii) In this address be dealt with the Displace¬ 
ment and Replacement of the Native Vegetation of New 
Zealand ” m such a manner as to be of permanent value 
to science He has there put on record facts connected 
with the introduction and colonisation of exotic plants in 
New Zealand that positively throw a new light, and 
suggest new ideas, on the present distribution of plants 
in cultivated countnes generally Fortunately the 
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botanical uivestigation of Now Zealand waa begun 
before iti eetdement by Europeans , and it' has been 
continued by a tmall band of them with such ardour and 
exactitude, that future workers in the field have a sub- 
stanUal foundation to build upon In the absence of 
authentic records, the present conditions in the vegeta¬ 
tion of the country could not have been understood 
Kirk estimated that about 500 exotic speaes of plants 
had become more or less completely established tn New 
Zealand, and they are spread all over the country, from 
the sea-coast almost to the altitudinal limits of vegeta 
tion. But the most surpnsing part of it is the extent to 
which vigorous native plants have been displaced by 
comparatively delicate foreigners , and it would indeed 
be incredible in the absence of indisputable evidence 
However, I must not pursue this subject here, and 1 have 
only alluded to it in connection with the plan and scope 
of the fragment of Kirk’s “ Flora ” before me. The 
Government wisely decided to publish so much of this 
work as was pnnted off, or ready for the pnnter, at the 
time of the author’s death lliis contains the natural 
orders Ranunculaceue to Composite, in the sequence of 
Benthani and Hooker’s ** Genera Plantarum ”, and its 
value only makes one wish that the author bad lived to 
-complete it Perhaps the only senous criticism one 
could fairly bring to bear upon the work before having 
had considerable practical expenence in using it for the 
•determination of species, is its sue and weight, which 
^vould preclude its being used in the field. Rather less 
than half of the known flowering plants (671), and 260 
introduced plants, are desenbed on some 360 pages 
Completed on this scale it would make, with glossary, 
index, at least 850 pages By using a smaller type 
with less spacing, and a lighter paper, it would be 
possible to i^uce the book to pocket dimensions. This 
objection has been raised here, because we believe the 
New Zealand Government is making arrangements with 
another botanist to write a complete Flora. 

It might be suggested that the introduced plants 
should be left out, but, considering that they constitute 
something like a third of the number of species occur- 
niig in a wild state, that some of them are dispersed 
from one end of the islands to the other, and that in 
some distnets or localities introduced plants pre¬ 
ponderate, It 18 as absolutely essential that they should 
be included as that the European element should figure 
in any account of the present inhabitants of New Zea¬ 
land To begin with, the young student cannot dis 
tinguisb between the introduced and indigenous ele¬ 
ments. To the beginner, one is as good as the other, 
and, as a matter of knowledge, to know the one is of as 
much importance as it is to know the other, and we 
think It would be a grave mistake to exclude the foreign 
element from a book treating of the flora of the country 
Kirk gives less detailed descriptions of them, and prints 
them in a smaller type, so there is no difficulty in dis¬ 
tinguishing between the twa 

When we come to consider the question, “ What have 
the discovenes made since the publication of Sir Joseph 
Hotfleer^s ’ Handbook of the New Zealand Flora,’ in 
1864, added to our knowledge of phytogeography ?” the 
answer must be "next to nothmg” Perhaps the most 
interesting thing m this connection is the discovery of a 
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number of Tasmanian species, capeoally on Stewart 
Island, ID the extreme south The outlying islands, such 
as Macquane, Antipodes, and the Kermadecs, have been 
more fully explored, but the results merely go to 
strengthen the previously conceived idea that the highest 
southern vegetation, like the highest northern, is very 
much the same all round the world 

With regard to botanical discoveries in New Zealand 
since 1864, It may be truly said that they are of com¬ 
paratively little interest Only one new genenc type 
{TetmcAondra) of a really distinct character has b^n 
found, and this is a minute herb, having the habit of 
It IS of anomalous structure, and has been 
provisionally placed in the Boraginnceic, though it has 
opposite leaves Two new genera have been proposed 
for species formerly referred, in part, at least, to the 
curious leguminous genus Carmtekaeha, llie differen¬ 
tial characters are chiefly in the form of dehiscence of 
the pods Perhaps the very rare and imperfectly known 
Sipkontdtumy allied to EuphtanOy deserves generic 
standing, but it is almost certainly a congener of Hooker’s 
section Anagospemia of Eupkranay which has recently 
been raised to genenc rank. 

Coming to species, it is true that the number has been 
nominally increased by upwards of one third. In ocher 
words, more than 500 species of flowenng plants have 
been proposed in addition to the 935 desenbed by Hooker, 
but of these probably not less than a third will prove un¬ 
tenable For instance, in OUetrtay Kirk retains thirty- 
four species, and reduces a dozen of the so-called new 
ones As compared with what was previously known, 
there are few striking plants among the recent discovenes. 
The majonty of the new species belong to such familiar 
genera, of almost world-wide range, as Ranunculusy 
Epilobiuniy SenectOy Veromca and CareXy and to such 
cbaractenstic Australasian genera as Coprostnay OUartOy 
Celmtsiay Carmichaeha and Asteha, Among Australian 
genera, not previously found in New Zealand (as dis 
linguished from Australasian), new or old species have 
been recorded of Actinotusy Ltpofopkyliumy Caieana 
and Calockilus 

1 have not entered into strict cnticism of the late Prof 
Kirk’s work, because, had he been spared, he might have 
corrected errors and made good many omissions , but 1 
may mention that the derivation of genenc names is 
partially given , the same of the native countries of in¬ 
troduced plants , several published names have been 
overlooked , and a key to the species of Oxahs is 
wanting 

The illustrauons referred to m the opening sentence of 
this notice are to be issued in a separate volume. They 
will include the unpublished Banksian copper plates of 
New Zealand plants, kindly placed at the disposal of the 
New Zealand Government by the Trustees of the Bntuh 
Museum. I may note in this connection that the 
Trustees have now made provision for the reproduction 
of the whole of the valuable collection of plates, about 
700 m number, engraved at the expense of Sir Joseph 
Banks, but never pnnted , and illustrating the botany of 
Cook’s voyages 

» In conclusion, I may add that Mr Hamilton’s list 
of the flowenng plants will be found useful, as it contains 
refoiences to the place of publication, mostly in the 
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lyansacttons o{ the New Zealand Institute In conse 
quence of the want of a good botanical library, some 
species descnbcd in European publications arc not 
included W BorriNt. II^msiey 


ENCYCLOPAEDIA BIHLICA 
Encydopoidia ffiSitca, Edited by Kev T K Cheyne, 
DD,and J S Black, LL.D Vol i Ato D Pp 
xxviii + 572 (London A and C Black ) 

N this work we have an illustration of the fact that 
similar ideas spnng up contemporaneously in 
different minds In the same year in which Dr Hastings’ 
“Dictionary of the Bible” reaches its second volume 
extending to the letter K, we have the first volume of the 
work here under review issued to the public Both have 
their source and publishers in Edinburgh, testifying to 
the high interest which Scotland has ever shown in 
Biblical rriticisin and Biblical subjects. To us it appears 
that both works are very much on the same lines, though 
the writers of the articles arc for the most part different, 
and include those of other nationalities besides British 
It would be difficult to say why one of these works takes 
the title of an “ Lncycloptedia" and the other of a 
“ Dictionary/’as the articles in both are equally elaborate 
and comprehensive Perhaps, in the case of the latter, 
the idea of a dictionary, as first contemplated, gradually 
expanded in the minds of the editors, and under force of 
circumstances, till it became merged in that of an 
encyclopaedia , the more recent work has had the 
advantage of starting with the more ambitious title 
Both works, however, have had their origin in the late 
Dr Smith’s invaluable “ Bible Dictionary,” which for 
many years past has been a companion to students 
of Holy Scripture But so great has l^en the advance in 
the critical study of the sacred pages, as well as in our 
knowledge of Bible lands, for which we are largely 
indebted to the labours of the committee of the “ Pales« 
tine Exploration Fund,” that a new work embodying 
these mvestigations has become a necessity which the 
authors of both the Dictionary and Encyclopaedia have 
endeavoured to meet 

In looking over the subjects beanng upon natural 
history and topography within the compass of this 
volume, extending to the letter D, we observe little that 
requires criticism The word “ adamant ” is considered 
to be corundum rather than the diamond, which was 
unknown out of India till the time of Alexander’s sue 
ccssors , at the same time it is not impossible that the 
stone translated diamond in Exodus xxviii may have been 
simply quartz, or rock crystal, which is inferior in hard 
ness to either corundum or the diamond, and, therefore, 
capable of being engraved with the name of one of the 
tnbes Needless to observe that the rendenng into Greek, 
Latin or English of the precious stones of the Old 
Testament will ever be attended with much uncertainty 

The descnption ^ the Dead Sea by Prof Gautier is 
lucid and correct n regards its present condition , and 
we are glad to obs^e that he gives no countenance to 
the view tftat the wmrs of the Jordan once ran into the 
Gulf of Akabah, which would have required that their 
suyfiice^ n the position of the Dead Sea must have risen, 
not only to the level of the Red Sea and Mediter 
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ranean, which was the case, but higher by about 650 
feet, of this supposed high level there is no evidence in 
the form of old terraces in the Arabah Valley, as is the 
case with regard to the Mediterranean level The geo 
logical changes which have brought about the formation 
of the Dead Sea basin may be looked fDr in a future 
volume, under the head of Palestine 
Under Deluge the various myths and legends found 
in countries widely separated are related in much detail 
by Dr Cheyne and Prof Zimmern That the Hebrew 
tradition, as contained in Genesis, had its ongin in 
Babylonia there can be no doubt,as the late Mr Geoige 
Smith has shown in his remarkable \iork, “ The Chaldean 
Account of Genesis” (1876) But the question still re¬ 
mains to be decided - whether the onginal story had its 
origin amongst a myth-generating people or in the tra¬ 
dition of an actual physical catastrophe, such as a great 
inroad of the sea due to subsidence of the land in pre¬ 
historic time& This latter is the view taken by Lenor- 
mant in “Les Ongines de I'Histoire,” supported by Sir 
J William Dawson, and more recently by Sir Joseph 
Prcstwich The Biblical story of the Deluge is necessarily 
restricted to the Euphrates Valley , but the more widely 
extended tradition seems to imply a more extended 
region wherein there was a submergence of the lands 
during the human period Of such submergence we 
have ample evidence m many countries, including the 
British Isles, Northern Europe and Scandinavia, the 
Nile Valley, and Western Palestine Such movements 
have left their vestiges in the high level gravels with 
existing shells, and are certainly of more recent date 
than the earl> Glacial stage, the close of which may be 
assigned ns the age of man According to Dawson, this 
subsidence of the land after a period of high elevation 
brought about the extinction of palccocosmic man, an 
inhabitant of caves, and a mighty hunter before the 
Lord, like Nimrod We must beware of watenng down 
what IS really founded on a histone basis in the Bible 
into legend When we find the patriarch Abraham 
treated ** not so much an historical personage as an ideal 
type of character, on the ground of the ‘dreamy, grand, 
and solemn ’ impression which this patriarch makes upon 
us,” we may well pause and ask whether this process of 
idealism is to extend to succeeding characters, such as 
Isaac, Jacob, Moses, David and the rest, and whether the 
whole of the Old Testament is not to be regarded in the 
same light as the “ Aineid” the “ Odyssey,” or “ Paradise 
Lost ” ? We protest against this extravagance of criticism 
Whatever may have been the mythical origin of the 
earlier chapters of Genesis, the historical narrative 
clearly commences with the call of Abraham, and the 
history of that “grand personage ” claims to be treated 
with as much scrupulous deference as any personality 
of ancient history As Prof H E Ryle observes— 

“ the endeavour to find m Abraham’s story a philosophical 
description of abstract qualities seems to presuppose a 
stage of literary development to which the matcnals oi 
the Hexateuch can nuike no claim, and to desiderate a 
literary unity which those matenals emphatically contra¬ 
dict" 

With such exceptions as the above the work must be 
accorded very high literary merit coupled with wide re¬ 
search E. H 
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OUR BOOK SHELF 

Siahsitcai Methods, wtth speciai reference to Btolcgical \ 
VartaHon By C D Davenport, Ph D Pa w + 
149. (New York John Wiley and Sons London 
Chapman and Hall, Ltd, 1899.) 

This little volume is a kind of “ Molesworth ” for the. 
statistical biologist Some two-thirds of the book are 
taken up with numencal tables (ordinates of normal curve, 

E '^iability integral, gamma functions, squares and cubes, 
nthms, Scc\ a brief introduction, giving an outline 
lethods and formula?, occupying only the first fifty 
pages. 

The idea is a good one, and the tibles, Lollection of 
formula;, &c, are arranged in a handy form The intro¬ 
duction should, however, be subjected to revision before 
the next issue The sentence on p 19, Here .1 is 
the actual deviation from the mean expressed in the 
unit of the maximum,” appears to be an abbrevia¬ 
tion of “jr/o- IS the deviation from the mean expressed 
in the unit of the standard deviation, and the 
ordinate in the unit of the maximum,” or some such 
sentence The on p 22 should be defined as the 
ordinate at the origin, not the mode , it is not the modal 
ordinate, ^ 1,^, in Type IV' The methods of measunng 
correlation do not necessarily depend on the assumption 
that the frequency distribution is normal (p 30) The 
author does not appear to have fully grasped the physical 
meanings of correlations and regressions, as he speaks of 
them as interchangeable (p. 36), for the correlation co 
efficient always measures the approach towards a single 
linear law true for every case, and ranges only between 
± I, while the regression coefficient measures the average 
alteration m one variable corresponding to unit alteration 
in the other, and may take any value Ihe word 
“ binomial," on p 38, appears to be a misprint for bi- 
modal On p 33 we notice a lengthy melnod, quoted 
from Duncker, given for reducing the product sum , this 
should be replaced by the ordinary straightforward pro 
cess of reduction to the mean The definition of the 
probable error, on p 14, needs revision , it is not a 
measure of ** closeness of approximation to the truth,” 
but of degree of unreliability 
In a subsequent issue the author might reconsider the 
question of retaining some sections New and untned 
suggestions of measurements and indices are, in our 
opinion, somewhat out of place in a reference pocket 
book These remarks apply to some sections of chapter 
I and chapter iii (“ Index of Isolation "), See , and from the 
same point of view the brief chapter v is hardly 
necessary 

The selection of tables seems very good , the only 
addition we would suggest is a brief table giving probable 
errors of the correlation coefficient 

Evolution of General Ideas By Prof Th Ribot 
Translated by Frances A Welby Pp xi +231 
(London Kegan Paul and Co, Ltd . 1899 ) 

Prof Rihot is a leading exponent of the newer 
expenentialism which, having mastered the lesson of 
evolutionist theonei, declares for continuity through 
transformism All that he wriucs is lucid and suggestive, 
and the course of lectures here translated is a character¬ 
istic contnbution to p^hology 
A dissociative act of attention bnngs some one clement 
in a presentation into high relief, while reducing the rest 
by impoverishment to a residual form This is abstrac 
tion, and, where we have a fusion of abstracted resem 
blants, we get generalisation. These processes have 
three ttages first, that to be found m brutes, infants, 
and deaf mutes With these we have the genenc 
image, best known through the composite photograph 
We have what is sometimes called inference from 
particulars to particulars, and we have analogy But' 
there is no use of the sign, no method involvi&g sub- 
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stitution Second, a phase of mean abstraction, where 
the image is associated with the word, increasing stress 
being laid as we proceed upon the latter, though it never 
becomes a pure symbol Third, a stage of advanced 
abstraction, where the accompanying perceptual imagery 
IS already symbolic, while at last there is no conscious¬ 
ness of any 

The second stage is introduced by a chapter on speech, 
which IS of some interest The third is discussed in 
relation to Prof Kibofs personal inquiries into types of 
ideation When asked for replies within a few seconds 
as to what they experienced when such terms as “ cause ” 
and “animal” were suggested, more than a hundred 
persons gave answers, of which the visualisation of the 
printed word, the sound of the spoken word, and alleged 
vacuity were the farthest from unsymbolic picturing 
He seems not to have come across the“Je ne pense 
qu'en parlant" tvpe His connection of the flatus ifocti of 
extreme nominalism with verbal imagery reminds us of 
his clever association elsewhere of Berkeley's idealism 
with visualisation In his insistance that symbolic or 
substitutional thought implies the actual existence of 
that for which it is substituted, he shows the dependence 
for him of psychological appearance upon a wider 
psychophysiological reality, ana effects the transition to 
a future treatment of the unconscious In a furthei 
chapter Prof Ribot traces the development of such con 
cepts in the algebra of thought as space, lime, cause 
Here, as in his account of the universal as such, he is 
handicapped by the exclusion of epistemological and 
metaphysical considerations A short paragraph would 
have shown the irrelevance of Kant’s apnonsm for a 
psychology such as the present The notes on meta¬ 
geometry arc too short if they are to find a place at all 
Some of his terms trespass on other people’s rights, ey^ 
**ihe logic of images,“schema," The translation is 
well done, though probably “experiential" would be 
better than “expenmental" in more than one place 

H W B 

Handbook of Optus for Students of Ophthalmology By 
Prof William Norwood Suter, B A,, M D Pp viii + 
309. (London Macmillan and Co, Ltd) 

Optus A Manual for i>tudents By A S Percival, 
M A., M U Pp X + 399 (London Macmillan and 
Co, Ltd ) 

Proi* Sutlr gives a simple and yet clear account ot 
the science of optics, as applied to the most important 
problems connected with ophthalmology The study of 
the eye as an optical system has many cioints of interest, 
both for the physicist and for the medical student In 
many works on optics only scant consideration is given 
to this part of the subject, so that the book before us 
may be said to fill a recognised gap in scientific literature 
Us value would have been greatly enhanced, however, 
if measurements in connection with the various optical 
constants of the eye had been considered in greater 
detail Mr Shelford Didwell's researches on the formation 
of multiple images in certain circumstances, due to the 
cellular structure of the eye, might have been mentioned 
with advantage , but it is, perhaps, hardly fair to criticise 
a book of the dimensions of the one before us for errors 
of omission A serviceable index has been provided 
In a few cases, the descnptions might have been 
improved Thus, on p 43, line 7, the expression “ the 
planes perpendicular to the curved surfaces" should 
read “the planes tangential to the curved surfaces ” On 
p 37, line ro, the term “centre of the refracting surface " 
might be altered, with advantage, to the “centre of 
curvature of the refractii^ surface " Mathematical ex¬ 
pressions such OS the following (see p 44} are likely to 
cause unnecessary trouble — 
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where the symbol F] ismsed, in a single formula, to de 
note both the position of a point on the diagram, and 
the distance of that point from another point A With 
a few such exceptions, however, Prof Suter's book 
handsomely fulfill the purpose for which it was written 
The aim of Mr Percival has been to supply the 
reader, within reasonable compass, with such a knowledge 
bf optics as would be of use to an ophthalmic sui^eon 
The author fUrther expresses a hope that mathematical 
students may find it useful as an introduction to more 
advanced works on geometrical optics The subiect is 
treatcxl throughout, from a mathematical point of view, 
in a manner that leaves little to be desired An ophthalmic 
surgeon might possibly prefer to have the subject pre¬ 
sented less from the mathematical, and more from the 
l^ysical point of view , whilst a student of physics would 
probably wish to see greater prominence given to 
experimental methods Lord KayleiKh’s investiga¬ 
tion on the advantage of stopping out tne middle of a 
lens, in preference to its peripheral region, is not 
mentionea Further, the name of Helmholtz, is not men 
tioned in connection with the ophthalmoscope But the 
most serious blemish is the total absence of an index , this 
absemee is particularly damaging to a book which, from 
Its nature, should serve ns a work of reference The 
type and general structure of the book are otherwise 
admirable A few sentences, such as the following, 
could be improved 

“The first prtnapal focus (F,) is the point on the 
principal axis where the incident rays intersect, or would 
intersect if produced, which emerge from the system 
parallel to the axis ** (p 253, lines 6-9) 

“ The two nodal points are mutually the image of each 
other” (p 253, lines 30-31) E E 

A Prac/tcat Intfoduchon to the Study of Botany^ 
PlaUfifing Plants By Prof J Bretland Fanner, 
M A (London Longmans, Cireen and Co, 1899 ) 
Prof Farmfr’s work is that of an expert dealing with 
a sotnee with the details of which ne is thoroughly 
fomiliar, both as a student and as a teacher Its pages 
show the firm grasp that enables him to make clear even 
abstruse pans of the science, and that gives confidence 
to those who use the book with the care and close atten¬ 
tion that It deserves The plants employed as examples 
are excellently selected, and the necessity of venfying 
each point described upon the plant itself is constantly 
enforced The discipline and information gained by 
any one that works honestly through the course of study 
ben planned out will be found most valuable as a sure 
base cm which to build up a thorough knowledge of 
botany The woodcuts are good, but might havel>een 
mon numerous with advantage to those that use the 
bewk without the aid of a teacher In the absence of 
figuns a beginner may, if unaided, find it difficult to 
obtain some of the plants named, though the selection 
has been very largely made from species that ought to 
be known to most people of ordinary education. The 
use of technical terms is restneted within due limits, 
and their meanings can be gathered from the examina¬ 
tion of the specimens in ccmnection with which each is 
first employra The procedure to be followed in the 
examination of the specim^s and m the expenments in 
physiology is simply and clearly exfdained, though here 
and there one meets with evidences of haste or pressure 

PrtwuveU Scenes, being some Cornu Aspects of lafe in 
Prekistoric Times ^ By Rev H N Hutchinson, B A, 
llhistiated by J Haasall and F. V Bumdge. 
(London Lamley and Ca, 1899.) 

Tub drawings in this vohune are similar in chanurter to 
the amusing “Frehistonc Peeps” contnbuted taPunch 
by Mr E T Reed a few years aga In prepan^ his 
drawings, Mr Reed worked to produce stMing enects , 
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and as there is artistic os well as poetic licence, he wms- 
justified in introducing into his pictures any objects 
which would appeal to the sense of the ludicrous. But to 
the mind of the paleontologist, a picture containing pre¬ 
historic humans in company with such old forms of life 
as Pterodactylus and Stegosaurus, and creatures which 
'had their origin in the artist’s imagination, appears a 
tnfle grotesque, though it may afford amusement to 
thousands of persons who do not understand the incon¬ 
gruity of the arrangement of characters depicted. 

In the present volume an attempt is made to combine 
instruction and amusement by repiresenting creatures in 
various comical aspects which were possibly all seen by 
some of our primeval ancestors In other words, the 
drawings are in keeping with the discovenes of prehistoric 
arch^logy and the facts of geology Twenty scenes are 
depicted, and adjacent to each is a brief description of 
the chief characteristics The pictuies arc, in the opinion 
of the writer, not to be compared as regards their divert¬ 
ing character with Mr Reed's inimitable sketches, and 
the descnptions which accompany them are of too 
general a cnaracter to call for cnticism But the scien¬ 
tific accuracy of the drawings m so far as they represent 
animals which are known to have been contemporanes 
of man is certainly a ment, and for this reason the 
book IS a suitable present for a boy with scientific predi 
lections and a lively imagination 
A Treatise OH Surveying Compiled by K E Middleton, 
M Inst C E, and O Chadwick, M Inst C £ Part 1 
Pp xjii + 283 (I^ndon £ and F N Spon, Ltd, 
1899*) 

This work seems to have had its origin partly out of 
consideration for the needs of surveyors whose home¬ 
training IB too restricted to qualify them for colonial 
appointments, where a knowledge of geodetic work is 
r^uired, and has in addition no less an object than tbe 
raising of the standard of qualification for English 
diplomas in surveying We are told that the Council of 
the Surveyors' Institute was approached by tbe authors 
and others interested in these matters, and agreed to 
adopt this text book if satisfied with it, but we are left in 
doubt as to whether it has received the approval of that 
body 

A general idea of the scope of the present volume may 
be gathered from tbe titW of the chapters, namely, 
“ chain surveying, optics, magnetism, &c., description 
and adjustment of instruments, traverse surveying, 
minor tnangulation , the plane table and methods of 
using it, levelling and contouring ” Geodetical and 
astronomical determinations, as well as marine, route, 
and other special surveys are left for the companion 
volume, so that the form of publication is well suited to 
the requirements of the two chief classes of students 
We find tbe explanations of the various instruments, 
processes, and principles sufficiently full and clear, while 
sound practical methods of making and entenng observa¬ 
tions and presenting the final results are given through¬ 
out No particular onginaUty is claimed, but the speca) 
ment of tne book lies in the great care with whicn the 
compilation has been made, and thethorou^ly practical 
spirit which pervades it ft certainly mokes a good bid 
fora place among standard text boolcs 

The X»Ray Case Booked Noting Apparatus^ Methods 
and Results By David WJsbi M D (London 
Bailli^ Tindall and Cox, 1899) 

Forms are provided for recording the electnCal and 
photographic conditions under which Rdntgen photic 
graphs or medical and surgical cases ore ofaiainefl, and 
for the entenng of notes on the points brought out by aai 
examinauon A tbe photographs, or by visual obserw-t 
ations with a flumscent screen. FuU diagrams of tbe 
human body are given for convenience m recording 
observations. 
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LETTERS TO THE EDITOR 

^00s n0i JUld kimnif r€sp 9 nsihh f^r^pimwmi^x 
pnsM§i by kis <0rnsp0mUmts NUthtr cam kt undirtak^ 
U rwiwm^ 0r U corrup^nd mUk ths writers of^ rgjgcisd 
wMtucrtpii imigmdid fir this #r xny 0ihtr fart of Nature. 
Ho nohco is txkon of amoHfmotts tommunuations ] 

PropotalE of th« Stockholm PisberlcR Conference 

As one closely connected with scientiSc fiibenei work on the 
North Sea, I cannot help taking a keen interest in the prnponls 
that emanated from the Stockholm Congress, and in the cnti 
cisms that have appeared in Nai urb on those proposals These 
criudsms have hita decidedly adverse, and readers of this 
^mal who take an interest in fishery quesbons and research, 
nut who have not been in a position to obtain the knowledge 
necenary to judge fairly the points in dispute, will naturally feel 
somewhat perplexed over the difficulties that have arisen As 
the matter is of the greatest importance to Great Britain, with 
its large fishing industry, this perplexity is to be regretted, be 
cause It u very necessary that something like unanimity should 
obtain amongst those who have charge of affairs This 
unanimity will come with greater clearness on the points at 
issue, and in order to aid towards this clearnen I would ask 
your permission to allow me to continue the discussion 

The cnticisms on the proposals of the Stockholm Congress 
may be resolved into two portions—direct cntKisms of an adverse 
kind on the proposals in part or as a whole, and counter pro 
posali which It IS ctmuderetl the British Government should 
accept in preference 

Under the first heading come the cnticisms of Prof Herdman, 
and with them we may begin Prof Herdman considers that 
too much stress is laid on the hydrographical and meteorological 
work than on the biological. Two reasons may Ik given for this 
criticism Firstly, at the present time, the biological investi 
gallons of the fisheries in the North Sea are in certam respects m 
a more advanced state than the hydrographical and meteoru 
logical On such quest ions as those of migmtion, for example, 
many facts have been accumulated and theories founded thereon, 
but we are at a loss to follow up the investigations and test the 
theories because trustworthy statistics of the meteorological 
conditions—direction of the surface and de^ water cur 
rents, temperatures in different places at different depths, 
fluctuations in salinity, and so on—are utterly lacking 
HeiKe, biologists should really welcome thu wori^ and not 
object to its seemingly greater prominence Thu work, how 
ever, was not intended to hinder the fiirtber prosecution of 
strictly biological research, and here we come to the second 
reason for Prof Herdman’s criticum 

He does not seem to have fully appreciated the scheme pro 
posed by the Congress under the heading of ** The Biological 
work ** He says Surely what we n^ most at the present 
time in the mterest of more exact fishenes knowledge, is the 
nearest possible approximation to a census of our seas—begin 
nim with the temtonal waters. Mott fisheries disputes and 
differences of opinion are due to the absence of such exact 
knowledge The Stockholm report unfortunately says 

nothing to the point In regard to all thu '* 

Now, the Stockholm report sutes clearl> and definitely what 
Is wanted, and how we are to obtain it Under ** Biological 
Work," u addition to other practical recommendations for the 
taking of this “census,'’ under Parts I and II , III (a) and 
111 (A), ran t- 

*' It IS desirable to collect uniform statistici of the number, 
we^ht, and value of the fish landed, of the means of capture, 
and of the persons eoga^ in the industry; for example, as in 
the General ReporU of the Scottish Fishery Board ” 

** It u desirable to collect material for the prmiadon of 
maps, showing the fishing grounds and the kinds of fuhing there 
pmetited ** 

Under “A.—The Hydrographical Work,*' further recom 
mendations are given under VL-X as to the taking of the 
**oensas.'* As these recommendations are quite ciw. and 
ftiUy cover the ground of all research into the total numbers 
of the varying numbers at different times and places, as 
well as the total quantities of the difl^nt forms of fish food 
aqd their floctnatlons at different places and seasons, it seems 
ImpcHslble to ask for anything more. What more does Pfbfi 
Ummaneeeondei the word “csnsus" ? 

That Pro£ Herdman has not fully webbed the scheme pro- 
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posed is again shown in hu statement, “ Part of the report is 
called a programme of work, l^t it contains no definite pro 
gramme of Unlogical work " It u needless to discuss this 
until we have Prof Herd man's conception of a “ definite pro 
gramme " before us, and then we slwll be able to compare the 
twa If Prof Herdman can show a better, more definite and 
workable programme, It Is only right that he should do so after 
passing such criticum on the other 

“ In my opinion," says Prof Herdman, ** what we want Is not 
conferences, or committees, or a central bureau, so much as boats 
and men, and wri at sea " This catches the eye at once as 
being emlnentW practical, but surely Prof Herdman does not 
mean that the (ingress did not contemplate the use of *' boats 
and men, and work at sea"} But he fears evidently that an 
“ opportunity " is being lost because the Congress has uvocated 
the formation of the central organising body before starting to 
actual work But where so much has to be done, so many 
different studies to be organised, so many different arrangements 
and expenmentt to lie made, we shoula rather »prove of the 
methodical and calculating arrangements of the Congress, even 
though for the moment progress is setmtngty slow, just as we 
approved of the slow but certain progress of (general Kitchener 
to Khartoum 

As Dr Murray hu ranged himself with Prof Herdman in 
his cntiasms, and u hu proposals can be discussed under thoM of 
Mr Allen, 1 trust he will not think U from disrespect that I pass 
on now to the points raised by Mr Allen These have been 
thought out witn great care, and one cannot but acknowledge 
his fair and generous method of treating the subject The 
general plan of the investigations u approved of, and only on 
minor points can there be differences of opmson The matter of 
the areas of investigations will ossur^ty come under re¬ 
consideration, u he suggests The only question—and the 
chief one—that will repay discussion, u that of the ** central 
bureau " 

Mr Allen recommends that the British Government, In order 
to give effect to the proposals of the Congress, should first of all 
CO ordinate the work of the different stations In the British Isles. 
(Would this not harm their “ onginality ’* ?) When this is done, 
the “essential requirements" are a sufRcfent number of capable 
naturalists and sea going steamships efficiently equipped The 
experts of the different countnes would meet once a )^r m order 
toco-ordinale the investigations and insure uniformity of method 
This scheme is contrute<l with that of the Congress, and it is 
maintained lhat the csubluhment of a “central bureau ’’ is too 
elaborate and expensive 

Now, if Mr Alien had restneted himself to uking further 
particulars regarding the central “ laboratory," one would have 
taken no exception to his remarks, but since he objects to 
what seems veiy necesmiy—namely, a central body to organfee 
and keep the different researches and departments In actual 
touch with one another, to do the secreury work and look after 
the pnnting of reports, &c —one must turn and ask what he 
intends to put m its place Mr Allen surely does not think 
that a meeting of experts once a year is equally adequate ? 

Until Mr Allen unfolds this part of his scheme a little 
further, we may regard certain other aspects of it No c»e 
will deny that the co-operation of the various marine statiooa 
In Fngland for definite fisheries work would be of immense 
value, but why has this not been considered and done before ? 
Again, if this scheme were effective and less expensive than 
that proposed by the Congress, would the repreteDtatlves of 
the other countnes not have taken it into consideration ? These 
representatives have had much greater experience of fishery 
work than Mr Allen has had, and a much better notfon there¬ 
fore of what is needed, and it ii unlikely that they would ask 
their Governments to rartue a course which is more expensive 
than another eaually effectiva This u said wiLhont intendiM 
any disrespect for Mr Allen , it is merely drawing a campari# 
■on between two experiences, and the comparison tdls aigakist 
Mr Allen 

Again, is Mr Allen's scheme workable and adequate to the 
work th^ Is wanted ? It should be remembered that Great 
Britain has not been asked to co-ordinate lU vanons small 
marine stations, however desirable this may be. It has simply 
been asked to carry 00 a certain programme of work for a 
period of five years at least The course of events, let us 
imagine, will be somewhat as follows —The Scottish Fishery 
Boud will be asked by Governmmit to carry on a certain 
amonnt of routine hydrogm|folcal work, with the instrameats 
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Bumestcd and the methodi proposed, at certain penods of the 
year over the area presenbed, also biological plankton inveati 
Mtions Nlmilarly What extra expense this will be to the 
Board It 18 not for me to say , but with its suflT and knowledge 
of the methods to be employed, the experience and equipment 
It has at Its command, this will not be anything verv great 
There is no necesuty here for co ordinating, hmi of all the work 
that might be done at St Andrews, Millport, and Ciranton These 
luces will carry on their own work in their own way, because 
lological research must always be acceptable liut, if the 
fishery Htxird should desire any special work to be done at 
those stations, it has the Maflf, the knowledge of ways and means, 
and the funds at its disposal, and the work will be dune 

Lngland, unfortunately, is not prepared to the same extent 
It has no central body whose kn iwledge and experience of 
fishery work in thu and other countries could command the co 
o|)eraUon of the diflferent stations It is doubtful also whether 
the biologists in England have worked on the methods suggested 
by the Congress If so, they liavc not yet pubhidicd any 
results. They are so fir remoied, furthLr, from ihe centre for 
work, VIE , the North bea, that their work is formed on a differ 
ent plan , (hey have not the same alms, and they do not look at 
fishery problems as the biologists along the coasts of the North 
Sea do Ami it is a curious comment on this condition of Lng 
land, that on its hast Coast—from which as much fishing is 
carried on, and where the value of the fishencs U os great, as in 
all those of the other countries round the North Sea combined 
—It u curious that there is no station there which can adequately 
take up the work proposed and that a great part of this coast 
IS ascribed to Hollana as wiHiin its area of investigation All 
this u said without intending any disrespect whatsoever to Mr 
Allen, but it comes to one's mina in reacimg over his proposals. 

The coKiperation of the rrurine stattons In England would 
not remedy this. ** A central bureau ' for England alone would 
require to oe established, with experienced irain^ men at its head 
Thu would take much time and money, and when Great Britain 
has been offered a **central bureau* of more power and value 
at a less coat, there can be little doubt for which the Govern 
mem will decide 

M/ithout intruding further upon your space by entering into 
the advantagea of the organisation propo^ by the Congress, 
and of co-operatiun with foreign countries, let me, in conclusion, 
express my earnest desire in do justice to Ixith sides If Prof 
Herdman can prescribe a belitr piogramme of work, if Mr 
Allen can show a better organisation, then let us have them by 
all means The bniish Goiernment will then have two definite 
schemes to consider, and if 11 finds it cannot decide between the 
two, then let us have two definite nval urganiHalions, each 
domg Its best with the means at its disposal to add to (he 
knowledge and power of our country f (ere we should be at 
one, and nvalry will not lie tinged with envy or hiUerncss, but 
stimulate to greater exertions, and breed that respect and com 
mnnily of sentiment which springs from a common ideal and 
hard work well done 11 M Kyir 

Naples, December 8 . 

Supposed Daylight Leonids 

Thb interesting details referred to by Dr W J S Lockyci 
(Naturb, December 7) of a shower of Leonids having been 
witnessed by Miss Jeans and others at Swmdon, and Ijy Mr £ 
Shaw at Aveley, in Essex, on the afternoon of November 15 last 
are corroborated by several other desenptions of a similar 
nature whuh recently apiieared in the newspapers. One of 
these referring to a later date, was published in the Liverpool 
Eeko of November ai, and runs os follows — 

"SlRi^Not having seen any account in the papers concern 
ing the arrival of the meteoric showers, I beg to stale that 1 saw 
on Thursday afternoon, the 16th inst I first noticed 
them at la 15 ; they were shooting in all directions and kept on 
until about 4 o’clock Then on Enday, the lyih, I again taw 
them at the same time «1 called the attention of several people, 
with the result that tBSey could also see them Owing to the 
bright sky, one had to stare for a few seconds before perceiving 
the stars, as they were very dauling to the eyeo. 

"Yours, &C., 

Liverpool, November ja" "Mima \rdbn 

I need not quote any further descriptions, for there 11 not the 
■Ughiest doubt that Um objects were illusory and had nothing 
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whatever to do with the November meteors On November 15 
the radiant of the Leonids sets at a 30 p m , so that the 
obsen-ations of Mr E Shaw (quoted by Dr Ixickyer), Mui 
Arden and some others arc entirely put out of court, for we 
cannot have a shower of Leonids with the radiant below the 
honzon. 

The objects seen must have been purely imaginai^, and they 
may be cauly produced by liending the neck and gazing Intently 
for a few minutes at a bright sky 1 have observed many of 
these spectral meteor showers on occasions when 1 have Imn 
looking for Venus or some other object in bright daylight 
It IS astonishing that if one calls the attention of people to 
imaginary phenomena of this kind and asks them to look, they 
will, in ninety nine cases out of one hundred, see theume thing 
and encourage similarly mistaken ideas ' Yet if we observe an 
unequivocal object, it is often very difficult to make others per 
ceive It and comprehend its character and the nature of the 
observation Ficiitinus objects are in point of fact often seen 
more readily and apparently under more convincing aspects 
than real ones, but this applies usually to inexperienced 
observers. 

In addition to the two reports of the recent shower of Andro 
mcdids mentioned in the last number of Nature, there is a 
third from Austria {Daily Chronicle^ November 25) It appears 
that the aslronomen of the Vienna observatorv, watching the 
sky " from the beginning of evening up to moonrisc, saw sixty 
seven shooting stars, mostly from Andromeda. A magnificent 
fireball was also observed shining m the constellation Twelve 
photographs were taken *’ W F Dknmn( 

Bristol, December 8 

Birds Capturing Butterflies 

kRi'bKRiNr. to the leiitrs on this subject In your papers of 
September 28 and November 16, J can certify to Ihe fact of 
robins chafing and catching large white buiterflics on ihe wing 
and swallowing them uhole In June we had ten rulans coming 
freely to ihe hand for food, and tnus had frequent opportunities 
of observing them daily My gardener and his son have 
witnessed ihi ^ame habit of the robins Howard Fox 
Kosehill, Ealmouth, December 7 


VALVE MOTIONS OF ENGINES 
NGINKERS want a diagram which for any position 
of the mnin crank of a steam engine (the angle d 
which It makes with the inner dead point hexnjg given) 
shows at once, with sufficient accuracy for practical 
purposes, the position of the piston in its stroke, and the 
distance of the valve from its mid position This is a 
mathematical problem Men who are cunning in geo- 
metneal constructions ought to help the engineers , but 
hitherto they have not done so In the hope of enlisting 
their services 1 venture to put before the readers of 
N A TURK the only easy Lonsiruction with which 1 am 
acquainted It has never before been published, except 
to his students, by the inventor, Mr J Harrison, of the 
Roval College ol Science Until 1 became acquainted 
with this method, I used a very laborious method of 
working, which necessitated the drawing of sine curves of 
diflerent periods as described in ray book on " Steam ” 

It will save trouble in expressing my meaning if 1 
assume a uniform rotation of the crank If we assume 
that the motions of piston and valve are simple-harmonic, 
a construction is very easy When the valve is worked 
directly by an eccentric its motion is very nearly S H , 
and in this case a construction, taking account of the 
shortness of the connecting rodj is easy 

But, as 1 have been trying to impress upon students for 
many years, when a valve is woriced by any ordinary 
link motion or radial valve gear, the motion is not 
simple harmonic, there is a small octave or kick of 
twice the fundamental frequency, and if this is taken 
into account, as well as the fundamental S H motion, it 
will be found that higher harmonics are of very little 
importance Now in radial valve gears it is not at all 
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difficult to write down the values of the terms a, a, 3 
of the following expreuion from mere inspection of the 
gear In link motions it is more difficult at present, but 
we are already seeing our way to easy rules HerCi 
then, IS the problem which Mr Hamson has solved — 
Given the ratio of length of connecting rod to that of 
the crank Given that the distance of the valve to the 
right of Its mid stroke (Fig i) is 

jf — c + a sin (•+b) + A tin (aS + ^), 

d being small in comparison with a, show on a diagram 
the position of the piston and the value of ^ when 0 has 


For any value of d Make AOK * d, project K verti¬ 
cally to P, F shows the position of the piston, ep is its 
distance from the beginning of its stroke OK cuts the 
valve circle in Q The perpendicular distance QN of 
from dCjD' is^, and the part of it QM is the opening of 
the left-hand port to steam Similarly, in the ouf stroke,, 
when the crank has passed through the angle aok' which. 
IS greater than iSo**, project k' to p' to get the piston 
position m the out stroke I-et ok' cut the valve circle 
in Q' , then the perpendicular distance q'n' is the distance 
of the valve to the left of its mid position (Fig 2), and 
q'm' is the opening of the right-hand port to steam 




Fk 9 —Valve shown In the middle of it'* stroke 
X Y and X V are the Ai/r (sometimea called the 

X w and 2 w ora the h^de laps (tomerlme* 
cnllrd the ejcAmiut /a/sX 


any value further, the laps xv and x'v' (Fig 2) being 
given, show on the diagram the amounts of opening of 
the ports to steam, these being obtained by subtracting 
the laps from y ox -y ' 

With centre c (Fig 3) 2nd radius CA orcA' representing 
the crank, descnl^ the crank circle aua'u' Draw uen' at I 
right angles to aca' With centre on cA produced, and 1 
radius equal to length of connecting rod, describe the | 
arc BOB' Make angle C0C|*=/3-a and oc,>->2^ We ' 
give the name “ false centre ** (relatively to both circles) 
to the point o 

IN STROKE , 

PWON MOV//VO TOlWfAOa C/M/VA 



PimroN MOviNo away eaom caaa/m 
our STROKE 

Fig x—Ur Homion s dUgfun tboviDg potiUons of piston mod valve 
when ennk malus an angle § with Inner dea i point The valve dis- 
plaoemtnt to right of mM poslUon (Kig a) beliw >, where 

With centre and radius a, desenbe the circle i>qdV 
Draw Tx:|D' making an angle with aa' equal to a Draw 
ST parallel to dd' at a perpendicular distance from ic 
equal to the lap xv of Fig 2 Draw sV also parallel to 
d^d at a perpendicular distance from it equal to the lap 

xYofFlgT 

Draw tangents at a, b, a', b' In the in stroke of the 
piston, when the crank moves from a to B to a', let us 
show on EP the positions of the piston, and in the oui 
stroke, when the crank moves from a' to s' to a, let us 
show on eV the positions of the piston. 
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It IS easy to set how we get the openings of the ports 
to exhaust in exactly the same way Lines joining a 
with s T, b', 1' show the angular positions of the crank 
when admission and cut off take place In fact, we see 
chat this diagram gives us the i^sitions of the piston 
when admission, cut off, release and compression occur 
Ixith in the ouf and tu strokes It gives us an easy way 
to study how changes in ^ and /3 enable us (even when 
the laps are equal) to balance, or even more than balance,, 
the inequality of admission of steam on the two sides of 
the piston due to shortness of connecting rod. 

It is easy to see how such a diagram may be modified 
for problems concerning cut off valves on the back of 
the main slide valve 

The same expedient of false centres may be used to 
show the velocity or acceleration of a slide 

In a modified diagram Mr Hamson sometimes lets 
the two circles coincide, using two false centres 
The solution is a close approximation to the truth in 
all the usual cases, because d is always small in com- 
panson with a John Perry 


IN^^ECrS AS CAER/ERS OF D/SEASE^ 

T he recent researches of bactenologists into the rS/^ 
played by insects as carriers of infection, and the 
hunt after microbes to locate their natural habitat, is a 
necessary procedure before it becomes possible to enter 
on a scientific crusade against them In those diseases 
which may be caused by infection earned by insects, it 
is a more hopeful task to deal with the insects which we 
can see, than to deal with the microbe which lurks un¬ 
seen and unheeded At the same time, it is an uncom¬ 
fortable thought that insects which we have regarded as 
undesirable rat harmless may be the cause of a serious 
illness 

The bactenologist has now shown a fair sized category 
of diseases to be caused by microbes, and having arrived 
so for the hygienist steps in and wants to know firstly,, 
what 18 the habitat of these miqrobcs outside the human 
or animal body if they have <me, and secondly, by what 
means they are conveyed to the body from their resting- 
place outside or from one patient to another ? 

> “ On tha R 4 U of Inwcti, AroclinUi and Myriapod*, oa comm in lh» 
■ptoadof BocUrUl and Poradtio Dunw of Man and 
and hklorlcol itudy ** By Dr 0 H F Nuttoll (from the J^kms 
vol vlU.). 
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That certain diseaies mayanse from the “bites" of 
insects has been surmised long before the microbial 
origin of disease was known, many theories were 
naturally based on insufficient evidence because the key 
to the riddle had not then been found In some of the 
earliest records of epidemics any concurrent phenomena 
was thought to be the cause, thus the plague at Nimeguen, 
in Holland, in the seventeenth century, was said to be 
announced by swarms of insects and meteors 
All observations are of use, although in the light of 
present knowledge they may not bear the same interpret¬ 
ation as was originally put upon them , as a suggestion 
for investigation by expen mental methods they may 
aerve a purpose 

Dr George H F Nuttall in this monograph has been 
at great pains to collect observations on the point from 
all sources, and has supplemented these with some 
expenmental researches of his own 

Insects—using the term in its popular sense—may play 
a passive rdlc m the propagation of disease ft is 
obvious that flies, for instance, after soiling their bodies 
in contaminated matter, may afterwards infect articles of 
food, especially milk , and no doubt many cases of tvphoid 
fever are caused in this way In India, where typhoid 
fever attacks so many of our troops, the refuse matter is 
placed outside the camp, and it has been suggested that 
articles of food m the camp might become infected by 
dust carried by the wind when it blows from the direction 
of the refuse matter, but it is more than likely that 
flies earned by the wind play a more important part, 
for they would seek out the food The same may be 
said of cholera , in fact, an instance is given where milk 
was left out in the open m a jail in India at the time of a 
cholera epidemic, and it became infected with the 
cholera microbe by means of flies, whereas milk left out 
in another yard where there were no cholera cases and 
which was separated from the other yard by a high wall 
did not become infected 

In playing an active r 6 U insects may conceivably cause 
infection by “biting" after having “bitten” an individual 
suflfenng from an infectious disease or after feeding on 
coatammatod substances, for instance, the body of an 
ammal dead of anthrax. Expeninents in this direction 
do not seem to have been very successful in the cases of 
bugs and fleas, which were the insects experimented with , 
but It was shown that anthrax and plague microbes do 
not survive more than a few days at most in the bodies 
of the insects Even if the “ bite ” of an infected insect 
IS harmless, it might be otherwise if the insect were 
crushed on the spot bitten, and the place scratched ; 
such a procedure might be fraught with danger sup¬ 
posing the insect had recently been feeding on infects 
matter 

With respect to the tsetse fly disease in domesticated 
animals, there is conclusive expenmental proof that the 
fly carnet the micro-organism or hsematosine in this 
cate from diseased to healthy animals. 

The ^nae, according to Manson, go through changes 
tn the stomach of the most^uito, and finally make their 
way out into water in which the insects have died, 
and man becomes infected by dnnking the water In 
this case and in malaria the insect seems to act as an in 
termediary host to man The mosquito—of which one 
species, the anopheles, seems to be mostly concerned— 
Cakes up the organism in the blood of the malarious 
subject, and, according to Manson, infects soil or water 
by dying in it, Rob and others, however, say it infects 
healthy persons by biting them after biting a malanous 
patient 

It IS interesting to note that most of our previous 
notions as to the localities and time of year that malaria 
occurs, and the precautions adopted to prevent being 
atucked stiU hold good, muMis mmi€mdis^ tor the 
mosquito theory C. B, S 
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ETHNOGRAPHICAL MUSEUMS. 

I N Nature of September 14, attention was called to 
the rapid progress of ethnographical mus e u ms in 
Germany, and to the unsatisfactory state of ethnpgrapby 
in our own country Since that time two things nave 
happened which confirm the view then taken ef the 
position of our national collections. 

In the first place, one of the distinguished keepers of 
the Museum fur Vblkerkunde in Berlin has recently 
visited London, and has stated that the enlargement of' 
the museum or its supercession by a completely new build* 
ing will be seriously considered in the near future When 
it is remembered that the Museum fUr Vfilkeikunde is 
already so enormously superior to anything which we 
have in this country, that it stands absolutely in a class 
by Itself, It can easily be guessed that the prmected im¬ 
provements threaten to leave us m a position ofinfenonW 
positively humiliating For even as matters now stand, 
the German collections are nearly ten times as good os 
our own 

The second occurrence to which we have alluded, is 
the issue of a report upon European anthropological 
museums by Mr George A Dorsey, of the Field 
Columbian Museum, who made a tour of the ^napal 
European cities in the autumn of last year Extracts 
from his report have been published m the form of a 
short paper m the American Antkropolo^st for July, 
1899, ana it is therefore accessible to everyone who feels 
any interest in the subject 

Mr Dorsey begins by complaining that the collections 
illustrating the various branches of anthropology in 
Europe are all scattered about in different buildings. In 
London, if you wish to study man as an animal, you must 
go to the British Museum of Natural History in Cromwell 
Road, or to the Royal College of Surgeons , if you wish 
to study primitive art and industry, you must go to 
Bloomsbury In Pans you must wander from the 
Jardin des Plantes to the Trocaddro, and so on in other 
cities The great fields of anthropology are nowhere 
adequately represented in a single building, and the 
advantages of concentration are lost 
After this preliminary condemnation, Mr Dorsey pro¬ 
ceeds to discuss several museums in detail He has a 
well merited word of praise for the Pi it-Rivers collection 
in the University Museum at Oxford, where the develop¬ 
ment of different branches of human industry may be 
studied m a manner impossible anywhere else. Conung 
to Berlin, be thinks that the Museum fur Vtilkerkunde 
conuins the largest amount of ethnographical material to 
be found in any one museum in the world , and he is in¬ 
clined to believe that it possesses a greater number of 
specimens than any other two museums combined The 
one drawback is that, large as the building is, it has long 

E roved inadequate to the enormous expansion of the col- 
^ctions, and is in consequence ternbly overcrowded. As 
we have already seen, this is an inconvemenre which 
will in all probability soon be remedied. 

Of the ethnographical collections in London, our 
Ainencan cntic has naturally something to After 
noticing that, from the ethnographical pomt of view, 
London, like Pans, is disappointing,he continues ^The 
large h^l [gallery] devoted to this subject in the British 
Museum Is not well adapted to the purpose for ishich H 
18 used, It IS rather inaccessible, poorly hghtedi and does 
not admit of a ready scientific classification of the titj/nctn 
therein deposited Naturally, this ball contains many of 
the rarest and most valuable objects that have em boea 
obtained by any museum in the world , but oyriog to the 
causes already mentioned,, and to the crowding- of the 
cases, It IS practically impouible for the visitor ui a riwrt 
time to form any idea of the value of the ooUectiQa. 
There are many rare and unique speamens, but; thp ^ 
lection as a whole cannot be regarded as well illustnUing 
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the vanous fields of ethnography It is to be re^ j 
ffretted that the capital of a nation which embraces in its 
•domahi «o many and such diverse peoples should not 
po s s ess a museom which shows the ethnic charactenstics 
of some of these peoples in an adequate manner * 

Mj, Dorsey has returned to his own country convinced 
that in the matter of the housing and exhibition of anthro¬ 
pological collections the UnitM States have nothing to 
rear from comparison with Europe. He thinks that there 
IS no building in Europe so admirably planned for museum 
purposes as the American Museum of Natural History 
at New York Here ample space for future expansion 
has been allowed on a scue unequalled in Europe, and 
large, well lighted and commodious quarters have been 
provided for storage and workrooms. He truly says 
that Numerous workrooms with abundant light should be 
an essential feature of every museum It is clear that m 
the United States the study of ethnology is being pursued 
with the same enthusiasm as in Germany, and that it has 
succeeded in a similar manner in securing a large 
measure of popular support Viewed in the light of 
these facts, the conditions of things in Great Britain 
appears doubly deplorable 


ATOTES 

Tub compbrnentary dinner given to Major General Sir John 
Donnelly on Tuesday, by his fnendi and former colleagues of 
the Department of Science and Art, is a testimony of the esteem 
in which he u held by all who have been associated with him in 
the work of the De^rtinent Sir John Gorit presided, and m 
pfoposlng the health of the guest of the evening, he pointed out 
that in 1859, when Sir John Donnelly was entrusted with the 
control of the science branch of the Department, the total 
number of science students under instruction was 395, and the 
payments made on account of their instruciion amounted to 
2000/ In 1897, the number of students m Departmental 
ckmca was 197,796, and the granta amounted to 169,000/ 
These figures form the best of evidence os to the growth of 
the work of the Department under Sir John Donnelly’s ad 
miniatntlon In addition to Sir John Gorst and Sir John 
Doonelty, among other speakers at the dinner were — 
CapCaIn Abney, Major-General Fetting, Sir Norman Lockyer, 
Prof Rttcker, Sir George Gabriel Stokes, and Rear Admiral 
Sir William Wharton 

Dks. Stbvbns ani> Chkistophbrs, of the Royal Society 
Malaria Commission, left Dverpool on December 9 for Sierra 
Leone, where they will continue their mvestigations on malaria. 
At Blaotyre, in East Africa, where they were before, they gave 
more attention to investigating the relation of malaria to black 
water fover, which u very prevalent at that spot Many persons 
deny the connection between the two, but it u a point that sdll 
require to be settled OntheWestCoaatthey will probably inves¬ 
tigate the disease from the point of view of the mosquito theory 

Prop Georges Lbuoinb has been elected a member of 
the section of chemistry of the Paris Academy of Sciences, bi 
succesrion to the late Prof >riedeL 

Tub following are among the lectures to be delivered at the 
Royal Znsdtntion before next Easter ^Mr C Vernon Boys, 
riz Christmas lectures (specially adapted for young people) on 
fhiidsin Bsotion and at rest, expenmentally illustrated. Prof 
E. Ray Lankeiter, twelve lectures on the structure and clasii 
ft fal ion of fishes, Dr W H Riven, three lectures on the 
senses of primitive man 1 Prof. H H Tomer, three lectures on 
ak rie ro ascronomy, Dr Charles Waldstein, three lectures on 
itoent eiemtioiis at Aigive Heneum (in Greece), Lord 
RajMg^ ria lectures on potarised Ugjit The Friday evenieg 
m ceth i f i will begin on January 19, when a discoarse will be 

KO. 1572 , VOL. 61 ] 


given by Lord Rayleigh, on flight, succeeding discourses wilf 
probably be given by the Hon C A Parsons, Prof J* 
Reynold Green, Mr H Wanngton Smyth, Prof J H 
Poyndng, Major Ronald Ross, Prof Frank Clowes, Sir 
Benjamin Stone, M P , Prof J Arthur Thomson, Sir A. Noble, 
Preri Dewar, and other gentlemen 

An agncultural conference for the West Indies will be held 
at Barbados on January 6 and 8, 1900 Hii Excellency, Sir 
James Hay, K C. M G , the Governor of Barbados, has 
promised to meet the representatives at Bridgetown on Saturday 
morning, Tsnuary 6, and offer them a welcome to the island 
Immediately after, the President (Dr D Morns, C M G ) will 
deliver the opening address, and the business of the conference 
will begin A charactenstic of the conference will be the 
presence of representatives of the leading agricultural societies 
in the West Indiea By this means it ls anticipated that the 
conference will act as an educative agent of great value, and bjr 
enluting the co operation of those practically engaged in agn 
culture, Its deliberations will have wider scope, and the influence 
of the conference will lie more widely recognised The list of 
subjects to be dealt with covers practically every branch of West 
Indian agriculture. 

OaNiTiioiXKtV has suffered a severe loss by the death of 
Arthur Cowell Stark, M B , who was killed by a Boer shell at 
Ladysmith on November 18 Dr Stark was an ardent 
naturalist, and specially conversant with South African ornitho¬ 
logy, having devoted many years to the study of the turds of 
the Cape Colony and adjoining countries At the time of his 
death he had just completed for the Press the first volume of a 
work on South Afncan birds, which is to form a portion of Mr 
W L. Sclater’s ** Fauna of South Africa.” Dr Si ark was m 
England during the past summer engaged in the preparation of 
his book, but returned to the Cape m September last, and pro¬ 
ceeded to Natal in order to continue his collections in that 
colony When war broke out he offered his services asavolon 
teer on the Medical Staff, and was sent up to Ladysmith the 
last train that passed the Boer army Standing at the dow of 
the Royal Hotel in Ladysmith, on November 18, he was struck 
by an exploded shell, and died shortly afterwards. Dr Stark 
was a graduate of the University of Edinburgh, and a well-knoa n 
member of the British Ornithologisu’ Umon 

A CongrRs international des sciences ethnographiqiica will 
be held in connection with the Pans Exposition, on August 26- 
September x, 190a There will be seven sections, dealing 
respectively with general ethnology, sociology, and ethics; 
ethnographical psychology, religious sciences, linguistics and 
pakeogrmphy , sciences, arts, and industries, descriptive ethno 
gr^phy The treasurer of the organising committee is M 
Lecfere, rue Lecourbe, 54, Pans, and the general secreury^ 
M Greveiath, rue d’Ath^es 3 bis, to which address foreign 
correspondence should be sent 

The essay on the scientific work of Lord Kelviu, contributed 
by Prof G F Fitsgerald to an elegant volume Just published 
by Messrs. James MacLiehose and Sons, Glasgow, is a master- 
piece of appreciative wnting The volume contains a complete 
account of the celebrauons on the occasion of Lord Kelvin's 
jubilee as professor of natural philosophy in the Univervty of 
Glasgow, it IS thus of parucular interest to the many friends 
who took part in the ceremonies, and to thr tcientite bodies 
! who sent delegates and menages of congratulation. Preceding 
this report Is Prof Fitigeiald’s evay, in which the nature and sig- 
nificanceof Lord Kelvin’s cootribnyonsto science are described 
with such remarkable luckllty that every one interested in the 
progrem of natural kDowGsdge would do well to reari rt A 
striking photogravure of Lord Kelvin, from a portsok taken 
*^in 1898, forms the frontiipieccr sod a portrait is given 
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engr&ved from a photoiprAph takea in 1S46 The votume will 
donbtlcsf be treaiure <1 by Lord Kelvin’s many admiren, ai a 
slight tribute of regard for the verwttiUty of hu genius 

British Medical Journal announces that Dr Yersin, 
whose name is well known for hii researches on the plague, 
has been charged by the Government of Cochin China with a 
special minion to Java 

It is reported in Setntce that the Kussian Astronomical 
Society has finally given up its attempt to revise the Julian 
calendiar The reason asaigntd for its failure by the Society is 

the unpouibility of establishing an agreement l>etween the 
dates of the religious festivals appearing in both calendars ** 

In connection with the Institution of Flectncal Fngincem, a 
number of local centres arc being eslabluhed where papers will 
be read and discusseil at the same time, or shortly afler, their 
leading in I^ndon In Cape Town these informal meetings 
have been held for some time past, and advance copies of the 
InstitutioD's papers have been read at them A meeting for the 
formation of a north eastern centre was to be held yesterday at 
the I>uiharo College of Science, and the Council have rectived 
a petition for the establishment of a similar organimtion in 
fhiblin 

Wr regret to see the announcement of the death of Mr N 
k Green, F R.A S An artist by profession, Mr Green was 
well known for his admirable astronomical drawings —especially 
those of Jupiter and Mars. On the occasion of the opposition 
of the latter planet in 1877 he went to Madeira, where he made 
a fine scries of drawings, a selection from which hos published 
in vol xliv of the Mtmoirs of the Royal Astronomical Society 
A number of his drawing? of Jupiter were reproduced in vol 
-xlix of the same publication, and he lefi belund him a long 
senes of unpublished lunar and planetary drawings. Mr 
Green was President of the Bn ish Astronomical Association in 
1897-98 

Thb InMitution of Meclncal Rngioeen held their annual 
dinner on Wednesday, l^ember 6, in the Hotel Cecil, Prof 
SlUanus Thompson in the chair Among the speakers was 
Lord Kelvin who proposed the toast of Science ' In the 
course of hu remarks, he said —When the elcclnc telegraph 
cause into practical existence m 1837, when ten years or so later 
the first submarine cables connected F ngland and the Continent 
of Europe, and when another ten years or so saw the first 
Atlantic cable laid, electrical science in all the Universities of 
Europe was in a very backward state compared with the position 
in which It u now A very great stimulus indeed was gicen 
to its study from its application to electnc telegraphs, and 
especially to the great syitem of electnc measurements which u 
«o valuable now in pure scicDcc—a syitem which onginatcd 
certainly not among practical engineers, but among University 
professors. Gauss and Weber gave from Germany the founda¬ 
tion of the system of electric measurements, the benefiu of 
which UK now enjoyed, and the first pimcticol use of which was 
made In connection with submanne cables. 


occur at the long established fectory at Besanfon, in Fiuneii. 
The procea of nitration of cellnlote is the displacement of a 
few molecules of hydrogen 1 ^ nitric peroxide. Thera art 
several vanebes of pyroxyline which are obtained by uring 
different mixtures of aetd When the pyroxyline has been ob 
tained, it is placed in a cylinder with a mixture of alcohol and 
ether, the cylinder Is then slowly revolved for twelve hours, 
with the result that the pyroxyline is dissolved and collodion is 
produced After filtration by forcing it through a sheet of 
cotton wool between calico, under a pressure of fifteen atmo 
spheres, the collodion u ready for use 


For the manufacture of artificial silk a pressure of forty to 
forty five atmospheres is required to force the collodion from 
the reservoirs to the spinning machines, which are constructed 
with |dpcs running on each side. Into these pipes are screwed 
a number of taps with a glass capillary lube fixed on the end, 
called a silk worm, through which the collodion is forced , lra> 
mediately it comes into contact with the oir it solidifies, enabling 
the operative to take hold of the thread or nik, os it con now 
be called, and convey it to the bobbin From twelve to twenty 
four of these threads are run together on to one bobbin, accord¬ 
ing to the size of silk required, os is the case with natural silk 
After the silk has been dried it is very infiammable and quite 
unfit for UK in textile goods, therefore, a proceu called deni 
iration is next earned out, which reconverts the product into 
ccllulou One of the uks of the material is for mantles for the 
incandeKcnt gas light, it being found that the salts of the rare 
metals can be mixed with the collodion with greater economy 
than with any other thread Large works are in operation at 
Besanfon, in France, producing 7000 Ibx. weight per week t but 
the demand is so great that extensions of the works are being made 
in order to enable them next January to produce aooo lbs. per 
day The production at Sprietenbach is 6cx> lbs. daily Other 
factories are about to be eslablubed in Belgium and Germany 

MxvrioN IS made In Science Abstracts of a method of thaw 
ing water Krvice pipes by means of electricity, succestfully 
used in Canada. 'Hie frosen pipes are (hawed by passing 
alternating currents through them A pieuure nf twenty to 
fifty volts IS used, obtained from a portable transformer con¬ 
nected with tbe street mains. A current of aoo to 300 amperes 
js passed through the froKn pipe until the water flows freely, 
which usually takes place in a few minutes 


In 1894, Prof van der WoaU found a remarkable property 
of the molecular potential function occurnng in his theory cd 
capillanty, namely, that if a constant coefficient be left out of 
account the potential of a homogeneous sphere at an external 
point is the same function of the distance from tbe centre of 
the sphere as if the whole mass were concentrated at the centra 
Dr G Bakker, writing in the Proceedings of the Roya 
Academy of Sciences of Amsterdam, now investigates the moat 
general form of potential function ponessing thu property, and 
he obtains for the potential at distance r the form 




r 


+ C 


A PAPER on tbe manufacture of artificial silk or lustro 
callyloM was nad fay Mr Joseph Cash at a meeting of the 
Sockty of Arts on DMcmbcr 6, aitd is printed in the /oiirnat of 
tbe Society A public company for the manufacture of this 
materinl by the Chardonnet proceu has been formed in England, 
And the fitftory wil^ be capable when filled with machinery of 
prodndng 7000 Iba. of artificial silk per week The first stage 
of manufactare la the nitration of cotton or wood pulp producing 
pyroxyline, disoovered by Peknixe in 1838. The greatest care 
miut beemjdoyed in oondncting thu operadon, as it is tbe most 
i^mportant one la the whole process , miitakei sometimes even 
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For the potential function required in the theory of capUlarlty 
Dr Bakker remarks that B = a Tbe author further investigates 
whether it u possible to obuin a potential differing in form 
from the Newtonian potential and satisfying the further con 
dition that the potential is constant throughout the interior of 
a spherical shell It Is found that a solution exists, but as tbe 
expression for the potential function involves the radius of tbe 
shell, the result is in no way contradictory to Laplace’s con¬ 
clusion that the Newtonian potential u the only potential 
which 11 constant throughout the interior of a spherical riiill, 
trrespeetivo ^tke nu of Us radius 
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Wb have recently received the ennui report for 189^^ 
of the BacterlologUt of the Government of Indie. The report 
deeh chiefly with expenmenti on Rinderpeit carried on in 
thelabomtoryat Muktesar, a preliminary note of which appears. 
The methods of protectivo inoculation that are used in South 
Africa are not convenient fur a country like India» Koch's 
method of using bile from an animal just killed, requmog the 
slaughter of many animals. Is contrary to the religiou susccptl 
biliues of the people. The disease, which has been in India for 
centuries, seems to be of an endemic character, and not liable 
to spread with the same alarming rapidity as It does in South 
Afnca, so it does not seem all important to produce a very last 
ing Immunity to check the disease m any particular locality 
Since the disease will probably have been going on for some 
time in a place before measures can be adopted, a rapidly 
immumaing agent u desirable The scrum method seemed to 
be the moat fitted to the purpose, and it is this that u being 
tried It It a great loss that the laboratory at Muktesar, the 
only Government laboratory anything like properly equipped, 
has recently been burnt down, but we trust no time will be lost 
in rebuilding it, India at the present time can ill afford to do 
without laboratonet. 

Whether ants can hear is a question which has for some 
time been engaging the attention of Mr Weld, of the Iowa 
University, who has published an account of some of his expen 
ments, and the conclusions he draws from the same, in Scienct 
of November 24. He states that for many years it has been 
the accepted opinion amongst naturalists that these Insects are 
not endowed with an acoustic sense, at least within the 
range of sounds perceptible to the human ear This opinion 
u based upon the failure of expenments to show that 
even the loudest and shilllest noises produce the slightest 
effects on ants subjected to their influence Tills, how* 
ever, Is not the result of Mr Weld’s expenments upon 
several American species of these insects. In one case an 
ant confined in a test tube was brought near a milled disc 
rotating in the air At each sound from this apparatus the ant 
showed unmistakable signs of agitation, quickly moving its head 
and antenme Again, when shnll sounds were produced close 
to a colony protected under gloss, the ants instantly showed by 
their rapid movements signs of excitement and aUrm This 
leads the expenmenter to conclude that at least some (and 
possibly only Amencan) species of ants are capable of perceiving 
vibrations, conducted through the air or other media, which 
are audible as sound to the human ear He is, however, careful 
to add that this does not necessarily demonstrate that they hear 
in the strict sense of the wrord, but merely that they are 
capable of perceiving ordinary sound vibrations 

In the course of an article on the late Mr P H Ooise, 
published m the March number of the of iht Jamaua 

InstihUo^ Mr Duerden has some interesting observations on 
recent changei In the fauna of that island He first of all 
states that in spite of lU being less abundant around country 
residences, the Indian mungoote appears to be as common as 
ever in the Island, over 1400 head ^ving been trapped on two 
estates in eight weeks. Hu next subject is ticks, which have 
become a terrible plague in certain districts. Although they 
always existed, originally there appears to have been but one 
species in the island, ImH many others have been introduced on 
foreign cattle and sheep. A few years ago a virulent disease 
broke out in the cattle, which was at first dSagnoied as being 
allied to the well known " Texas fever " Subsequently the 
chancterlstic symptom of that disease were found to be 
absent, as were the well known parasitic orfsnlsms by which it 
u accompanied ; but there sdH sems no doubt that the bovine 
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epidemic is in some way connected with the presence of 
myriads of introduced ticks 

In a second communication to the same journal, Mr Duerden 
gives the results of the attempts to improve the sea-fisheries of 
Jamaica Unfortunately these attempts have not met with the 
success that was hoped for The two chief reasons for the 
failure—and they are amply luAicicnt—are, firstly, the amount 
of corsl on the sea bottom, which renders trawling Impcac* 
ticable, ami, secondly, a general scarcity of fish, especully 
those of the valuable flat fish group {P/ettro/uctidat) On one 
place where trawling is practicable, it was considered a remark 
able feat that a dozen small soles were taken m a da) There 
are no shoals of fish corresponding to those of (he herring, 
mackerel, and cod of other seas , so that the whole outlook u 
gloomy in the extreme 

The American Naturalist for November contains the fifth 
instalment of Messrs Cowstock and Needham’s important con 
tnbutions to the study of the structure of the wings of insects, for 
the details of which we must refer our readers to the memoir 
itself 

Mes!>rs hRiEOLANURR AND SoN, Berlin, have just issued a 
catalogue (No 439) containing classified lists of liooks and 
I apers on crystallography 

Messrs Dawdarn and Ward have published the third 
edition of Dr P II b merson's " Naturaliilic Photography " 
The first part is concerned with the aesthetic side of photo 
graphy, but in the second part technique and practice are 
treated, and from it both amateur and prore.ssinnal photographers 
may denve sound philosophy and serviceable hints 

In the part just received (1899, ite llalfie) of the Siitungs 
beruhte of the Niederrheinische Gesellschaft fiir Natur und Heil 
kunde zu Bonn, the most important papers are by Dr Max 
Koermcke on the spiral thickening bands m the conducting 
tubes of plants; and by Prof W Voigt on ariificial regener 
ation In PUnaria 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {Ma$.aeus rhesus^ 9 ) from 
India, presented by Mr !• G Stenning , a Lesser White nosed 
Monkey {Cercopttheius petauruta) from West Africa, presented 
by Mr R Caton Woodville, two Hobbys {Fako JuMw/es), 
captured in the Indian Ocean, presented by Mr J H Ingram , 
a Picldfare (Turdus pilaris\ Bntish, presented by Mr Herbert 
Goodchild, a Delaland’s Gecko {Tartntola dolalatuin) from 
Tenenffe, presented by Mr J Chapiiell, a Mozambique 
Monkey (Cercoptthoens pygerytkrus) from Fast Afnca, a Bm 
eater (Merops apiaster\ a Partndge {Perdts anerea), European , 
two Brown’s Parrakeets (P/atycercus braroni) from North 

Australia, a-Tortoise (Teslndo mgrita'S from the (xalapagos 

Islands, three Blanding’s Terrapins {Emys b/arndtugi) from 
North America, denom*ed, a Yellow-footed Squirrel {Seturus 
/itdovtctanus) from Texas, a Tufted Duck {Fu/iguta ersstata), 
European. two Common Scoters ((Edemta n*gra)t British, 
purchased 


OC/F ASTRONOMICAL COLUMN 

Orbit OK Pikih Satbluib ok Jupiter —Prof E. E. 
Barnard has had the fifth satellite of Tu^te^ under close obser¬ 
vation for some considerable lime aui^ the opposiilons of 
1898 and 1899 Although the increasing southerly decimation 
and the bad season in wluch the opponnons now occur make 
the satellite a difficult object, good measures have been secured 
on several dales. Tiaemnd having drawn attention to the fact 
that the measures previously given provided evidence of the 
eccentricity of the satellite's orbit (Comptot remkit, vol cxlx., 
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October 8, 1894), Prof Barmrd decided to obcerve it u eon* 
iinnouily as possible, to settle thisqDCsUon Tissenod's resnlts 
indicated that the line of apsides 01 the satellite's orbit should 
also have a motion of + 88a° a year, or + 3 ** 42 daily, giving a 
complete revolatton in five montha From the Lick measures 
he computed the semi major aaisof the orbit to be 47''*9c6, the 
ecccnmaty 0*0073, *tn(l longitude of Penjove for 1892, Novem 
ber X, ~ 4* Aof Barnard's more recent measures enable 

him to revise these values, and hu results arc contained in the 
Aitrpnemuai No 472. On calculating the ponlion 

of the satellite from Tiiserand's value of the notion, a consider 
able error is found, and the daily motion of the apse line is 
probably more nearly + 3 ** 465 or 900* yearly, giving a complete 
revolution of the orbit in 4 9 montha 

An Interesting question that may also be settled by continued 
obacrvatlon of the salcllue is the distrllnitlon of matter at the 
equator of Jupiter itself, as the motion of the perijove of the 
Mtelllte does not agree with that deduced from tne actual polar 
compression of the planet 

During the whi>le of the measures half the field of view was 
covered with a piece of smoked mica, through which the bright 
limb of the planet was ofiserved, and the distances measured 
from the limb afterwards reduc^ to the centre by previous 
measures of the planet's diameter with the same instrument The 
increased numlier of elongalhms measured gives a much more 
correct value of (he penod The value now given is 
lih 57ni 22 647s., 

which Prof Barnard considers correct to one hundredth part of a 
aecond 

Partial EcLirsE of thb Moon, Dkcrmrer 16 ^Thcre 
win he a partial eclipse of the moon, visible at (irecnwich, during 
the early morning of Sunday next, in respect to which the 
Allowing particulars apply 

Mnt cmiMtt with penumbra ~ loh 33 7m , with shadow = 

llh 44 to 

with penumbra ^ i6h 18 fro , with shadow-s 

I5h 17 am 

Magnitude of ecUpse (moon's diameter 1) ^ o 995 

First contact witn shadow occurs at a p^nt W from the 
north point towards the east, measured along the moon’s limb 

IjLSt conlact with shadow at a point 59* ftom north point 
towards the west. 

The eclipse is visible in Western Asia, throughout Europe 
and Africa, and in Eastern America 

OCCUIIATION OF Nbptuni, DECEMBER x6*-*There will 
be Rnother oocultalion of Neptane dunng the early morning of 
Sunday, while the moon is still in the penumbra of the earth's 
shadow after the partial eclipse The following are the 
particulars fur observers near London — 


{ SldercRl lime. M«ui iiirr. 


h QL h nu 

Disappearance 9 18 15 36 ( 158 118 

Reappearance 9 53 1 16 11 j 222 180 

■« ■•»' S 3 ". .S- 

Limits of latiludr, 90* N to 30* N 

Neptune panes the mendian of Greenwich at I3h 40m , so 
that It will be well situated for observation of the occullation 

MniDXAN or Unh rrhal Timr.—I n the 
Set 4, vol 12, a 536, M C Toadlnl di (Jhiarenghl summarises 
most M the evidence In favour qf and against the adoption of 
the meridian of Greenwich as the initial meridian for universal 
rime. The chief objection is cited as a physical one, viz., the 
cRtreme uncertainty of the meteorologleal eonditiont, rendering 
oelettial obaervatlons impossible on a Ime proportion of tlw 
days and nighCa thiuugboot the year. The uvantagei of the 
■tc at Jerumlem s^dgested by the Italian Goyemment are the 
superior obsemng conditions and the posribillty of the district 
bfijm declared neutral ground, thus ensuring the permanence of 
th^mation irrespecUye of political chuges. A fusther advan* 
uiK would be the posstbfliiy of ettabUahing other subsl 
dCiry stations at Interrals along the meridlaii, 
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rttff DEVELOPMENT OF GANGLION^CBLLS 
AND NEEVES^ 

'T'HE results of this memoir largely are in keeping with 
^ certain revolutionary changes in embryologicaf doctrine, 
with which the names of Klaatsch, Miss Julia Platt, Gorono- 
witsch and others ore ideniifred According to their views 
certain vertebrate structures, which have hitherto been 
genetically referred wholly or in part to the mesoderm, such RS 
scales, ceitain cartilages, and even bones, are in fact directly 
or indirectly products of the outer layer of the embryo, the 
ectoderm or epiblast This is only a bnef and very gmral 
Statement of the tendency of their lines of lesearcn, and it 
be added that us to the details there exist important 
diflierences between the different observers. It will not be 
needful to review all their concluuons here Our concern tt 
aulely with the aspect of the question presented to us by Dr. 
Goronowitsch in his roemou 

Researches on the development of nerves and gangba date 
back to Kemak, whose conclusions as to their mesooUstic origin 
from the protovertebne or mesoblastic somites were commonly 
held as recently as twenty five years ago About then date the 
researches of Balfour and Manhall, who maintained that these 
Structures arose as outgrowths of the central nervous system, 
and that therefore th^ were epiblastic in origin 

Later on their conclusions were somewhat modified hy Beard, 
in the discovery that the puslenor root ganglia, both cranial and 
spinal, did not develop as actual outgrowths from the central 
organ, but that theif foundations were to be traced to the deeper 
portions of the epiblast outside the limits of the future brain and 
spinal cord It was also demonstrated that the cranfad ganglia 
received additions from special regions of sensory epiblast, smee 
termed by Kupfier " placodes,” on the level of the notochord 
and above the g U-clefrs. Thus, for the sensury portion of each 
cranial ganglion two sources of origin could be identified, and 
the parts so derived were termed neural and lateral respectively. 
A few years ago Kupffer added a third source, and described an 
'* epibranchiar’ ganglionic foundation as arising from It. 
Kupfier’s results were obtained m the lamprey, unquestionably 
one of the most difficult forms among vertebrate animals for the 
study of oiganoffcny Ills results have never been confiniied 
by any other obmrvef, athcr m the lamprey or in any othar 
vertebrate 

Whilst It is certain that his epibranchial ganglia have no 
existence In Elasmobranch fishes, it is also in embryos of these 
easily demonstrated how Kupffer fell into the error o( supposing 
theu presence In fine, h^ his researches been earned to 
sufficiently early ** stages ” or phsMS he would have seen that 
hm lateral and epibrmbial gangba merge Into one, the found¬ 
ation of a lateral ganglmi 

Since Kupffer’s researches were fully published in 1894-5, 
embryological investigation of the development of cranial aiid 
spinal nerves and ganglia has been put somewhat in the shade 
brilliant researches into their comparative anatomy at the 
hands of Albs, Dixon, Ewart, FUrbnn|^r, Jlaller, Strong and 
F J Cole. Pages and pages might be filled in review of tnese,. 
along with a critical digest of numerous other papers, embryo- 
logical and morphological, issued since 1885 Controveraiea 
have been waged as to the morphological nature of ecrtaiA 
nerves and ganglia, as to their mode or modes of development, 
and as to the way—apparently a simple problem, but Iqr no 
means such—In which nerve fibres arise 
The work under review is only in a minor degree a contn- 
bution to a knowledge of the morphological nature of nerves, 
IS in so far as it relates to the olfactory and uditory nerves. 
On the other band, it emphatically claims to fumhih decisive 
replMB to the two Utter questions, as to the mode or modes of 
development of ganglia nna of nerve fibres. If the conclurioits 
drawn by (joronowiisch from his researches can be upheld, it 
would seem to follow that the invcstigstions of the past 
twenty-five jrears—except those of Sedgwioc—have besm Uij^ly 
in vain 

Acoovding to Dr Goronowitsch, what Balfour axal Marshall 
regarded as outgrowths of the central nervous system, and 
termed ** the neural ridges, ’ have nothing to do with Chg 
development of the cranial ganglia. The ezUtenoe of theup 
ndges" of cells he does not dispute, but be maintains that 
the component cells become resolved Into the surrounding mead 

J UsMrfbritivftn Qbw ^ mc Aolap dar KnoUliiarveD bri JVih y 
ByN Ooiwiowitich NowmoMteoirMdsU B oc U i*iSipiriafc 
d«i NatnnlUm d« MoMoa, T xvj L. i, pp. 1 ss* 3 pUtst. 
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bbiU Tfac cnnial^nglk Uke their entire oni^mfrom Kroriep*e 
'* KfementpAltenotipuien " Thetc strocturei were fint discovem 
by Froricp, end indcpendenlly by Beard, who identified them 
aa the fonodationt of the lateral renae orKsni, and termed them, 
beoaoM of their^^anetic relations to the gill clefts, the ** bran 
chial senM-organs.'* Moreover, as previously stated, there 
patches of sensory epithehum, the *' placodes ** of Kapffer, were 
shown to be the sources of ganglionic elements, forming the 
lateral eanglia. CworcHiowitBch hu now, therefore, endeavoured 
to limn the cranial ganglia in their origin to these lateral 
sources alone 

Peculiar, though not confined to himself, ore the views main 
tamed by Dr Goronowitsch as to the mode of attachment of the 
ganglion with the ecniral organ, and as to the formation of 
nerve fibre In general 

In the solutions offered of these problems—which, of course, 
are really one and the same, to wit, that of the development of 
nerve—he places himself entirely on the side of A. Seogwick 

The Utter zoologist has maintained, without thus far illus¬ 
trating his thesu by figures, that nerve fibres arise $h tUu In the 
mesodermic reticulum, connecUng together the various portions 
of the developing embtyo and fiUiDg ^1 the spaces between skin 
and central nervous system. 

The logical conclusion attaching to this view is that nerve is 
mesodenr^ in origin This conclusion Goronowitsch docs not 
hesitate to draw In his own words in literal translation he says 
{inter aha on p. 40) the nerve forming tissue of the complex 
nerve trunk is furnished by axial mesoderm 

Incidentally he, like Sedgwick, rejects the doctrines of His, 
Golgi and thmr tollowers, that nerve-fibres arise as processes 
of ganglion-cells. Naturally * The two views are mutually cx 
elusive If nerve fibres arue in a reticulum of mesoderm or 
mesenchyme, they cannot also be processes of gawlion-cells. 

Whatever is to be said for the full acceptance of the process 
theory of His and Golgi, and whatever the ultimate fate of the 
^rm Uyer theory, no fret m vertebrate embryology stands on a 
firmer t^s than the ongin of all nervous structures from the 
outer Uyer, the ectoderm or akin, and to fall back upon the 
mesoderm or its reticulum as the source of nerve i^peare to us 
a retrqgiade step to the embrycdogical standpoint of toirty years 
ago. 

While readily and willingly acknowledging Goronouritsch’s in 
dustrv and seal in working out this memoir, evidenced by the 
detailed and laborious description, the carefully drawn and 
heauiirully bthogiaphed pUtes, his main thesis must remain in 
abeymiiee until proof furtiier and more convincing, that this is 
w for representative members of each of the great vertebrate 
cUssea, can be brought forward 


TffB UTILITY OF KNOWLEDGE^MAKING 
AS A MEANS OF LIBERAL TRAINING * 


‘T'lIE subject on which 1 wish to addreu a few remarks to you 
^ to day, by way of opening the fortieth session of our 
CoUege, b the utility of knowledge making as a means of 
liberal training 

That the main work of the highest of educational inid- 
tutions should consist of orUinal research, and that ability 
to make additions to knowled^ should form the chief test of 
qualification for the highest ac^mic dbtmctlon, may be said to 
nave received world unde recognition , but (he value of research 
work in institutions or departments of a lower grade has not 
been similarly recognised, and the tests for lower academic de 
glees and ceraficatesdonot, in general, at least formally, include 
a research tert. 1 wish to bnng to your notice some considera 
tions which go to show that the work of all educational institu 
tions, from the highest to the lowest, should be, to a considerable 
eatent, at least, of the nature of or^nal research—understand 
ing bv that term, however, the effort to make additions to our 
own knowledge, not necenarily to the knowledge of the race. 

In ihb Mttse we Imve all been engaged more or less in 
original research from oar earliest years | and we probably 
a tr a ined greats^ seo ce m in infancy than in youth or in later life j 
Tile Toung diiid b completelv cat off from nil external sources 
of tobnnacioD j and k epuU aequire no knowledge beyond a 
remembrance of o ou fi Me d sennMoos, if it did not poae^ the 


■^disM lUUmsd at lbs op rel ni of ths fortbth wndon of 
Coibgs, HattCu, Nova Sooth, on Sopfonbor xj, by Prof J O 


power of putting that and that together ^ and finding thinn 
out for itself By applying this power, however, the child 
snccecdi in bringing a large measure of order out of the chaos 
ofsenretioDB which it experiences. The method which ii uses 
is the scientific or knowledge making method. It finds out the 
usage of a word, for example, by putting together vanons 
instances of its use, constructing a theory as to the meaning of 
the word, testing the theory by subsequent observation, and 
modifying the thmry as experience widens—m fact, by nibject- 
mg Its experience to imagination, induction and deduction, and 
thus, as the logicians would say, generalising such experience. 
How exactly the proccu u earned out, even the New Psychology 
has not yet told us. But it certainly gets earned out somehow , 
and the result is a senes of bnlluuit, though possibly to some 
extent sab-consmous, discoveries. The evolutionist would tell 
US, perhaps, in his learned phraseology, that this phenomenon is 
a case of the ontogenetic recapitulation of phylo^eny, by which 
he would mean that the young animal in learning its mother 
tongue passes in a few months or years through an epitome of 
the course of development for which the race requircu as many 
oeons Even so, the phenomenon does not lose its suggestive 
ness from our present point of view 
Whether it be beouise, when the mother-tongue has been 
acquired, the period of octogenetic recapitulation is complete, 
ana the child brought thereby up to dote, or because it is then 
brought into communication with encwlopsdic friends, I cannot 
say , but certainly once the child is able to question its mysterious 
neighbours and to understand their answers, its power of apply 
mg the scienufic method rapidly diminishes, becoming weakens 
apparently because of the reodmess with which information may 
now be obtained by simple appeal to authonly But thuugn 
weakened the power is not wholly lost , for ft exhibits itself, 
more or less, in the study bolh of language and of natural 
phenomena, during the penod of tutelage between early child- 
nood and inapient manhood, and it comes into greater or 
smaller activity when the young man goes forth to engage in the 
work of life And what his degree ot s n cc re B u to be in such 
work as his hand may find to do win depend, in no small 
measure, upon his power of putting that and that together and 
making knowledge for himself from hu own expenence 
The value of expenence in the directioB of the work of life 
does not need to be established by aqpNnent It has become 
proverbial But the connection of ili value as a directing 
agency with the making of knowledge may need a few words 
exposition That the mental process whk:h enables ui to learn 
by experience m later life is a knowledge making process—the 
same as that used by the child in acquinng its mother tongue, 
though perhaps more consciously perform^—becomes obvious 
if we consider any pardcular kind of work in which men engage 
The merchant, to take a single cose, in order that he may be able 
to foresee what kinds and qualities of the many articles in which 
he deals it will be desirable for him to have in stock, must watch 
the purchases of hu customers, and make mental note of their 
sausfimtion or discontent The transactions ore too numerous 
to be earned in the memory or to admit of wntten memoranda. 
If he is to make progress in judging as to what hU stock should 
include, he must put related expenences together, weld the 
lessons he learns from them into general rules, and make these 
rules more and more accurate os time goes on And the same 
u true of many other questions which lie must settle for him¬ 
self Unless, in firet, he can generalise hu mercantile experi 
ence, aa a child generalises its linguistic expenence, be must 
continue to buy and sell with no greater intelligence than he 
did at the outset of his business career 
Till old •xpvriencv do ■ttaln 
To MuMlhlng lUu prophMic ttrain, 


OS Milton puts it, he can have no complete success. 

A iimllre statement may be made with respect to the 
[Aysickn, the firmer, the Investigator, the housewife, the 
artisan, the politician, the clerk,—with respect, m fret, to ail 
ristsrs of workers, whatever the form of work in which they 
may be enfpqjed It may be made also, not only in regard to 
their main work, but in so Ire at they may in oddiBoo be 
engaged in athletic, literary, artistic, political, social, rdigioua, 
or any other effort, and wbether that effort uke the form of 
work or play In short, it is applicable to a greater or smaller 
ektent to at least the great bulk of the various forms of 
activity of wfafeh the lives of most of us art made upb The 
subject matter of axperieact, the material with whieh we must 
deal. Is dUbretf in dMrtDt coses ; but there u one oonditioa 
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of succen which Is common to them alli^the poucttiun of 
the power of foreteeing , end there is one method of acquinng 
foresight,—the niAklng of knowledge for ourselves from our 
own cKpenence 

If this be so, It is obvious that this power of knowledge 
nmkinc should be raised to as high a pitch of efficiency as 
possible before we enter upon the active work of life Its 
OTOwth, like that of all intellectual faculties, is alow , and the 
f^lity of Its initial cultivation diminiahes wiih advancing 
years It is hazardous, therefore, to postpone Us culiivation 
until we are face to face with the problems of life, or even 
until wc tnlcr upon the specml study of the main work of life 
in the technical or profcssioiial school It should be cultivated, 
and cultivated with especial care, during the whole penod of 
tutelage, whether it he spent at the school only or in part in a 
department of liberal training of the college And in order 
that It may he cultivated, it must be kept in continual 
exercise 

I do not know that provision for the exercise of this faculty 
has ever been generally made, with full consciousness, in cither 
Khool or college • but 11 can readily be shown that it was 
given far more exercise in the educational imtitutions of two 
or three generations ago, than it u in general in those of the 
present day 

The curriculum of the old schools, which is also that of the 
old fiuhloned conservative school of our time, consisted largely 
of classics and mathematical science (including natural philos 
ophy), Its backbone being the study of classics , and while 
the study of mathematici, though an admirable discipline, ts 
for the most part deductive in character, and thus gives only a 
Ifimited exercise to the power under consideration, the study 
of language, and especially the study of I^lin and (jreek, gives 
It very abundant exercise Kven il the study of a language is 
earned out with the aid of a grammar and 1 lexicon, r # with 
frequent impeal to authonty, it involves continual putting 
together of instances of the usage of words and phrases which 
have come to our notice, formation of hypotheses os to their 
usage, and repeated modification of such hypotheses, after they 
have been brought to the touchstone of experience The 
lexicon, especially the lexicon of the old school, would give 
Utile more than a clue in many cases to the English equivalents 
of say, I^itin words, the exact equivalents, whether words or 
phrases, being determinable only by a study of the context and 
a fruitful drawing upon experience And when we think bow 
Urge II the number of words and phraset and coosiructions, 
of the usage of which the student of a language Is gradually 
forming more and more accurate conceptions, we see at once 
bow abundant U the exercise which this study provides of the 
putting of that and that together The material on which the 
anowledn making power is thus exercised, is of coarse of one 
kind, and therefore in general of a kind quite different from the 
material on which it must be exercised in after life The 
exerdse afforded is thus one sided and by no means complete 
But It IS neverthclen exercise of the same intellectual power 
which we must Uter on ^ply to the more varied and complex 
material which life will afford 

While the study of the classics gave the student under the 
old r^me considerable expenence in the making of knowledge, 
the curriculum as a whole gave him both the key to his own 
litemtore and the liieraturca of Greece and Rome, and an intro¬ 
duction to the prlnaplcs of the mtenis of knowledge which 
existed at the time His stock of information we should now 
consider small, but it bore a great ratio to the whole body of 
avaiUble Infiinnation And it should be noted that such 
knowledge as (be student had acquired, bad been acquired in a 
leisurely, thoughtful way, and largely by his own effort, and 
Would thus have become a permanent posmion 

The men of the schools, therefore, in tliose days, hod acquired, 
besides facility of access to the great storchooBcs of human 
wisdom, two things of direct importance for success in the work 
of life—an outfit of Juiowledgc and the power of adding to it 
from (heir own expedience They were consequently men of 
power, and were recognised as such And as it was the know 
ledge they poss emed that was the only readily recognisable part 
of their outfit, tbelr knowledge came natur^ly to be regarded 
as the secret of tbelr power 

It appears to be Bacon to whom the credit beloim of having 
ooinetl Ihe afdiorinn " Knowledge is power Ir so, to Bacon 
aho must attach the op p sobiium of having perpetuated a false 
mad vicious genermlleatisa However important knowledge 
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may be, it is not /As essential condition of power It li only 
one of the conditions A second, perhaps the firsti U the 
ability to make knowledge, which svoy bo developed in the 
acquisition of knowledge, but also may not No knowledge, 
no power would have been sound uoctnne; Knowledge ib 
power was faliie doctrine 

And while the pusseniun of knowledge is essential to power, 
It IS not the possession of an outfit of knowledge at the 
beginning of active h'e that is essentuil, hut the possession of 
such outfit when it is wanted In the old days the world's 
whole stock of knowlcdm was so comparatively small, that it 
was possible in the period of tulelsgc to get an outfit of its 
principles at lout At the present cUy the world’s stock is so 
targe, that the school and college can no longer furnish a 
corresponding outfit Yet the men of the preMnt day are at 
little disadvantage on that account For as the volume of 
knowledge has Increased, its accessibility has increased also 
And thus, prnvideil ihe student of to day has been trained to 
acquire knowledge, has been taught, in fact, the most important 
of the three K's, the art of ^cadln^, with all that the art of read¬ 
ing involves, he can readily provide himself al any lime with 
such informal ion as he may require Thus, nowadays, it is not 
so much knowledge that is even one of the conditions of succeu, 
as a well develops power of acqpirin|f knowledge 

It wax largely on I m basis of Bacon"s false generalisation *hat 
the fight was waged in later years between classics and the 
rapidly growing sciences The advocates of the introduction of 
science into the curriculum of the school and college, based 
their demand mainly on the Impfirtance for success in life and 
for general culture, of a knowledge of the laws of natural 
phenomena And their opponents, though relying largely on 
the excellence of the results achieved under the old system, met 
the utilitarian arguments of men of science hy urging vanooS 
minor uiihiies involvtd in the study of Latin and Greek, 
Neither Liariy seems to ha\e realised, at least fully, (he more 
profound utility which might be involved in both kinds of 
study 

The introduction of saence into the curriculum under tliia 
mlslBken conviction could not but have unfortunate results. 
Its pnmar) effect on the iiudy of classics was to dimmish Ihe 
time devoted to it But there was a more serious secondaiy 
effect, for, since knowledge was power, and as much know¬ 
ledge of Latin and Greek must thtrefore be acquired, if possible, 
as before, the student had to be subjected to a forcing process. 
Helps of all kinds consrquentiy developed a vigoruus, nay a 
rank, growth—elaborate grammars full of detailed information, 
lexicons giving all the shades of meaning that words might 
have, annotate texu removing all dilBculiics from the student’s 
path, even translations, fiily described in college slang as ertis 
and />0fiies Hower of translating was acc|uirra by the aid of 
such educationally illegitimate helps , but it was ^uired to a 
smaller extent ihin formerly, hy the student's generalising his 
own experience and to a greater extent by the use of inform 
ation derived from authority The study of Ihe claancs con¬ 
sequently, first because of the diminution of time, and secondly 
because the lime was no longer so well employed, came to 
provide a doubly diminished exercise of the knowMge making 
power The command of the classical languages, too, which 
was thus acquired, became for these reasons a less permanent 
possession , and the study of ihem no longer served to open up 
to the student, to the extent to which it had previously, the 
great literatures of the past 

Nor did the science study ituclf atone for the dclerloradon 
which its introduction involved m the study of dassici. 1 need 
hardly point out that the method which u used in the making 
of knowledge In any branch of science, is the same as the 
method we must apply in making knowledge from the 
experience of eienday life Indeed, it gets Ihe name of the 
scientific method, because, though it had been used by men in 
all ages in the learnlof of Unguages and in learning by 
experience of gll kinds, it was first brought to the noti^ of 
logicians by the rapid development of science, which resulted 
from iu systematic application to the study of natural phe¬ 
nomena Any single science, therefore, may be studied as any 
language may, so u to afford practice in knowledge making 
Language study has the advantage of affording a larm numb^ 
of nm^e problemB on the material of which the student 
has the widest expenence A sdence has the advanisge 
of prcsentiiw proUems with a greater range of difficulty 
on a material which is in general more complex A 
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ffroap of icicncei has the further advantage over even 
a ffitwp of languages, of affording a greater variety of 
sumect matter for the exerciw of the knowledge making power, 
ana consequently giving the student practice in learning from 
experience under such different conditions as to fit him more 
completely for using hu esperience under the conditions of 
actual life. 

The combination of linguistic and scientific study, therefore, 
if both bad been conducted by knowledge makinit metbodx, 
might have been expected to produce better results in the cuUi 
vanon of the knowledge makin^f power, than the study of eitlier 
Kingly But under the domination of the conviction that know 
ledge is power, science could not be studied in this way llie 
main object for which It had been introduced into thecumculum 
was the provision of an outfit of useful information, and the 
study must be carried on, so as to provide as large an outfit as 
pOMiUe The obvious means of furnishing this outfit was the 
synoptic text book, an epitome of the latest rcRulis in any 
branch of science , and all that the student had to do, in order 
to possess himself of it, was to get up the liook Clearly with 
thu as his method he could not learn to use his own expenence, 
but must become 

** Deep \ ened in books bikI shallow In hloiNlf 

It IS true, that when, after a time, the new science study was 
found to have become a mere gelling up of brinks, the cry of 

Back to nature '" was raised \s Wordsworth put it 

Come fonh into the light of things, 

Let Nature be your teacher 

\s a result, experimental dcmonitrations were tried , l>ut they 
were found insufficient And now laboratory work has been 
introduced into school and college, and students are made, 
ihcmscives, to cany out many scientific processes They are 
taught to use the ralancc, to venfy Boyle's law, to measure 
electiic currents to prcfare gases, to analyse solutions, to dis 
sect frcigs to classify ]nsecl^ to use the microscope, to hunt out 
the names of plants But they are always shown how to do the 
ihingH lequired of them And thus, from our present point of 
view, this mode of coming into the light of things can lx. of 
hltle avail I'or while it makes the aludeni*s conceptions more 
vmd and the knowledge acquired more accurate and less 
transitory, and while it affords lubndiary training, « f of the 
hand and the eye, it gives but little additional opportunity of 
acquiring power in the making of knowledge Even such ad 
diiional opportunity as was at first afforded, when the student 
had no book to follow and was thrown to a certain extent upon 
hu own resources, has now been withdrawn >or it was soon 
perceived that a greater aniounl of ground could bo covered if he 
spent no time in working tilings out for himself And so the 
text book of laboratory work was devised, telling him exactly 
what to do and exactly how to do it *' Back to nature *" has 
thus meant Back to books' And it could not have been 
otherwise For under the conviction that it u knowledge that 
Is power, practice in the putting of that and that together must 
apanu to involve a waste of precious time 

There is another infiuence which Ymt tended tostnp the study 
of science of the high educalnmal value which u mlgnt possess, 
vi£ , the influence of the written examination Men or know¬ 
ledge under the old r^me having been found to be men of 
power, it became desirable that they should be certified byoim 
petent bodies. The degree and the diploma thus camt into 
prominence , and the tests applied to candidates for them, when 
the candidates became numerous, took generally the form of 
written eyammatloni Now it u quite possible to test in this 
way the possession of command over a language, of deductive 
power in such subjects as mathematics or philosophy, and of 
mformauon on any subject But it is impossible to test by ex 
aminaiions of thu kind, directly, the poasetiion of the know 
ledge making power The making of knowledge, even in its 
humbler forms, u a creative process. It occurs only when the 
flash of imagination lights up the storehouses of expenence 
and reveals the relations of Its accumulated observations. And 
u the wind bloweth where it luteth, so imagination does not 
become luminous at command Put even sudi men as haraday 
or Darwin into the examination hall and tell them to spend an 
hour in exhibiting on paper their abIHte to find things out for 
themselves, and they must almost inevMably fail It would, in 
fact, be no more aburd to ask a poet to exhibit true poetic in 
spjiadou, at a given date, than to ask a knowledge-maker to 
make knowledge 
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li, therefore, the possession of knowledge making power is to 
be tested at all by written examinations, it must be tested in 
directly And in some cases it can The exercise of thu 
power in the study of a language, besides strengthemr^ the 
power Itself, produces a command of the language which is not 
otherwise attainable And consequently it is possible to lest 
the acquuition of thu power in linguistic siudj, indirectly, a 
skilful testing of ihc candidate's command of the language 
Its exercise in science study, however, producer in aildition to 
increase of the noatr itself, nothing but a stock of inform ition, 
which It muck more readily obtainable from books Ihe 
acquisition of the knowlcdgr making power in science study 
cannot therefore be even indirectly tested 1>y the written ex 
amination 

Now wntten examinations, when used either as the only 
tests, or as the chief tests, for a degree or a certificate, must 
lend to encourage the HCquisiiion of what ihc) arc La|iablc of 
testing and to discourage the acqniMiion of what they cannot 
lest hot candidates soon find out what kind of work will pay, 
and they naturally confine thcmaclveH to it Hence if such 
examinations are used as tests for degrees, while they may 
encourage the culti\ation of the knowledge making power in 
linguistic study, they must discourage iind repress it in the 
study of science 

And if this IS the effect of writ ten examinations generally, 
(he effect is of course intensified when they are crmducted by a 
central examining body For tin central examiner, who sets a 
paper for, say, the schools of a district, can obviously find out 
even less about the knowledge making power of candidates 
ihan the examiner who can ada|>l his |)a|ier to the work dune 
in a particular sc1kx>I Centrulised examining has venous 
evil effects of its own But apart from such cne'Cts, which it 
would be foreign to my subject to discuss now, it must exert 
a B^iecially strong influence in repressing the culm at ion of 
the knowledge making power, and in transforming the student 
into Pope's 

** boNvltfiil blockhead, IgnorAntly resit, 
i With JuoiU of learned lumber in bw bend. 

A third difficulty with which the sound teaching of science 
has met, arisen from the complex character of its subiect matter 
To compare different usages of words, for exaropk, one has 
hut to turn over the leaves of a book , to compare instances of 
(he occurrence of natuml phenomena, the phenomena must be 
wntched for or repnxluced under varying conditions Know 
kilge making, therefore, especially in its early stages, finds 
more difficult problems in science than in language, and the 
voung investigator meets with greater hindrances to progress. 
The early investigators felt ihiidifficulty, and handed (hemselres 
together in societies in order to enjoy the n^estions and 
criticism of their fellows The science student ofeourse needs 
the helping hand still more . and the teacher must be aide to 
give the requisite aid in a judicious way He must Ik: a 
knowledge maker himself, must have sufficient experience in 
the subject he is teaching and must be largely endowed with 
tact and common sense Unfortunafely the old curiiculum 
furnished men with practically no experience of science, the 
new curriculum furnished men with little knowledge making 
power, and no curnculuin could furnish the tact and common 
sense. The available leachen have thus in general been in 
competent And in the making of scientific knowledge, a pupil 
under an incompeleni teacher must stick Cast 
Comm.tent teachers m classics on the other hand, have 
always Wm more readily obtainable And—what is of more 

importance—m the making of linguistic knowledge, a pppil 
unm an incompetent teaclier does not stick fast. He has the 
expenence of his childhood to help him, is capable of exercising 
the knowledge-making power, without the teacher's aid, on 
the familiar material which language affords, and in hn effort 
to make progress, cannot help exercising it to a greater or 
smaller extent Lei me draw ipeciaJ attention to this point, 
for ihe fact that in the study of language, exercUe of the 
knowledge making power u not only poiuble, but tn a large 
measure inevitable, even under an incompetent teacher, gives 
to languan study a great advantage over science study, as a 
means ofnisciphne In all educational Insbiuiions, but especially 
in those of lower grade, m which, owing to their laige number, 
the difficulty of securing competent teachers is especully great 
The concinnont we have now reached may be summansed 
UmT —(1) Few of the subjecis of the old curriculum could be 
ttodled without exercise of the knowledge making power,— 
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nuny of ihe fnbjects of the new curnculum cen (s) Tlie 
demand for uieful inrormatton did not affect the old corricalum » I 
- it ftcrioudy dimlnUhcd the exercite of the knowledf^e making 
)>iiwer m the new (3) Wntten examinetioni might itimulate 
Roch exefcise in the old cnmcnlum ,—they could not but reprM 
It in the new (4) Competent teacheri could readily be lecured 
for the old curnculum ,^hey hare not generally been arailable 
for the new io Incompetent teachers could not largely ex 
elude practice in Knowledge making under the old currwulum 
they could not fall to exclude it largely under the new 
Obvlf>UHly, therefore, the more Iniensely modem the currioilam 
hai become, $ t the more linguistic study has been excluded 
and science study introduced, the leas efficient in general must 
the curnculum have liecume, so far as practice in knowledge 
making is concerned 

If the above discuwon is sound, any system such as our 
modem fysiein, fn^m which the method of investigation » 
largely excluded, must be distinctly infenor, os a means of pre 
paring young people for the work of life, to a s^tem such as 
the one which has become old fashionedi in which it is given 
abundant exercise It it difficult, however, to establim an 
infcnonty in a case of this kind from experience ]<or in any 
trial that may be made of the two B>siems ihere must always be 
extraneous circumstances on which the burden of any observed 
inferiority may be laid On the present occasion I cannot 
take time even to sum manse such evidence as goes to idiow 
that the inferiority which is to be expected has been found to be 
actual 1 must content myself with a mere reference to the 
result of what is ]icrhaps the most decisive of all the trials 
which have been made, vu., that mode In Prussia as to the 
relative educational efficiency of the Gymnasium, with its 
largely clasucal course, and the Realschule, with its largely 
sctentific course Both institutions had been condurte <1 with 
chanctenstic German ihoroughnets with respect to the irunlng 
of teachers and the provision of eauipmeot, and the written 
examiiuuion system had been applied m a non ctntmlised form 
Fxcept in so far OH tradition and the wider privileges of 
Oynmasium graduates may have led the more promising men to 
enter the Gymnasium, the two institutions seem to have worked 
under ecwafly favourable conditions. Vet when in iSSo, after 
a trial ot more than ten ihe question of continuum to 

admit graduates of the Realschule to certain courses or the 
University of Berlin came up for discuisloo, even the scientific ^ 
professors testified that for the work of their departments, 
mainly scientific research, the men nurtured m the Gymnasium 
had lieen found better q^lified than those who had come up 
from the Realschule. The eflect of tradition and pnvile^e may 
have had much to do with this result, and the means of rnstrnc 
tioo in science twenty yean ago were of course not so elaborate 
as they are now But it u significant, that in the light of the 
present discussion, it was to be expected that for succeo even In 
Bcieniific research, 1 1 the making of new knowledge of natural 
phenomena, power of knowledge making, though cultivated on 
IiaguUUc study only, would be of greater importance than the 
slock of scientific knowledge which it is the aim of the modem 
curnculum to afford. 

Our own expencnce in Nova Scotia is leM definite. We have 
not had the two systems running aide fay side, and can only 
compare the preseot suic of things with the past) and the 
comparuon is complicated by the fiict that the present aUte of 
things is In many respects in advance of the past But there 
18 no doubt that the country is lull of a deep and mwing dis¬ 
content, which, though it finds vent at tines In Tll*grouaded 
criticism, resu in the mam on a solid bads. The farmer, to 
lake a single example, finds that the bon he sends to the High 
School tar^ letum to the farm. He blamea the school, wnh 
iu Latin and its muklpliaty of sciences, and demands the pro 
vidon of aometbing mure practical, such as the teaching of | 
agnenUure There are probably many reasons why the former’s , 
b^ does not return to tM form , hut there can be little doubt, ' 
if me podtioD IS sound, not merely that he ia not fitted, but 
that he u actually unfitted, his High School course, for the 
former's work. The former must, ab^e all things, be able to 
learn q^kly and j^urately from hu own experience His 
boy* after p^ng Through an intensely modm curnculum, 
under the presror e of a centralised examining qrstem, and under 
the guidance Cff teachers in whom, for the most part, the rollegea 
have failed to develop the investigaiiog sprit and power, must 
almost mevitahly be less able to make knowledge for himself 
out of bis own eapenence, than be would have been, had be 
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remained on the form , while even that pan of tti jffnek 
of soquired knowledge which bears upon agncoltnfe 
sbt in general of inaccurate and ill digested epitomesof fiMpk 
in which he has lltlle, if any, genuine mterest Tlw fofVPPt 
discontent is therefore pronbfy justified j but be k wiop§ in 
the details of his criticism With the teachers who ate at pn* 

sent available, Latin u the subject from which hk bay will 
acquire, more than from any other, the essential powatf of 
putting that and that together Although it it true that the 
usual synoptic study of the whole circle of the Kkneas wHl 
make his neither a farmer nor anything alse, It k ako 
true that a more informal study, a knowledge making as 
distinguished from a mere information supplying stadv, of 
bodies and the changes they undergo, and of pknti ana ani¬ 
mals, rocks and soils, would cultivate in him the power of 
using his experience, give him, not much perhaps, but certainly 
some real knowledge bearing on agriculture, give him the 
scientific expencnce requinte for Ihe reading of agricultural 
books, and give him a living interest in all the operations of 
the form Fruitful teaching m agriculture, however, is im 
possible The teacher could teach it only If he were a some 
what experienced former himself, and even if he were, he 
could not teach it adequately to beings with such limited 
cxucnence as boys. 

Nor is the former the only exponent of discontent The 
feeling of dhuatlsraction is general And if my position is 
sound It might be expected to he general For if our school 
discipline foils to cultivate in our youth the power of learning 
by experience, it fads to give them what is at least one great 
essential of success, not in forming merely, but in whatever 
form of work they may be colled upon to undertake 

There is one other educational experience, perhaps specially 
characteristic 01 our time, to which 1 should like to r^er, vis., 
the frequency oi the success of the self made man His sttcceia 
IB usually attributed to innate ability, organising power, push, 
knowledge of men, and what not To my mind it is largely 
doe to a well developed power of learning oy expencnce , and 
he owes that in great measure to the scIimI of practical life in 
which he has had his training This school provides an 
entirely difforeiit cnmculam from the one we have been con 
sidering It fuinkhcs its pupils with no outfit of information 
whatever, but compels them to hunt out for themselves such 
information as they may require. And instead of devkiDg 
cunning ways of stopping the filing of that and that together, 
It cumpelt Its pupils, by sending them early into active life, to 
cultivate that power for themielves. Many of them of course 
go down, for no helping hand is exteniM to them, and the 
method is rough But many manage to obtain the knowledge 
they require, learn how to put the that and that of their ex 
periencc together, and graduate, often, as we should s», wkh 
nigh horours, in one or other of the departments or active 
work They may not have been brought into contact with 
much that makes for sweetness and light, and may thus be 
deficient in literary and general culture, but for all forms of 
activity that demand the generalising of experience, their ron^ 
school has given them a training which is, in some respects at 
least, admirable Can we wonder then that the practical man, 
who rightly regards ability to tackle the main work of lifo as 
the moat important compraent of a complete culture, and who 
sees daily the comparative hclpleatness of the products of the 
modem curnculum, decides to send hU son as early as pomlble 
to the school of practical life ? 

K; notwithstanding the imperfect manner in which 1 have 
presimted the value of the knowledge making power, you are 
convinced of its great importance, you cannot foil to be in* 
tereited in the qmtioD I low are we to aecuK its cuMvatloa 
in the school and college ? 

We may dismiss at once the proponi suggested by what has 
been said as to the efficiency of the old fosmoned school, that 
we should return to the classical cunicalum, or, at any tafee, to 
language, os the chief means of eduoattonal dkdplluc. Such 
harking back, even looked at from our present point of view 
only, would be had policy, for two reasons, (1) hecauie a oom- 
bination of language and science study, if both ire p i op ari y 
carried out, affi^ a for better training in know l e dg e-mwing 
than either singly, and (a) oecause, though an outfit ol knoi^ 
ledge of sdcnce, adequate for use in tu work of Ufe« k no 
longer capable of being provided bdbrehiad as- part of a eoune 
of liberal training, the aroulsition of power of acquiring knew* 
ledge demands ctmsidenme sdendfic expenenoe* A ottvkttIwW 
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of whfe^ ideneo li tn imporUnt component, therefore, ibould be 
ntelBed, provided the ecience ei well u the Unguage be studied 
by hsowled^making methods. 

NofMd^we stop to consider the assertion, made hy eminent 
lihiadwl authontlea, that m the school at least, such methods 
cannot be employed in science, or that they have been tned 
and have foilM Both asseitioni are sufficiently met \n the 
fact that under favourable conditions, they have b^n inen and 
have sneereded ^ But it must be admitted that knowledge 
making methods could not be Introduced generally with success, 
ufMlm ine prevalent conditions of the present day For so long 
as a large body of vaned informatton is an essential con 
ditlon of scademic distinction, so long as the written esamin 
atkm IS used ss the main test of {vondency, and so long as 
teachers their selves have not had the investigating splnt de 
veloped in them, the school cannot cultivate the knowledge- 
making power in any large measure 
Refonn, to be radi^, therefore, must begin with the 
unlvemti^ and with the loullng universities. They only 
can make the conditions for degrees what they please, and they 
only can hold the examiner completely in check The smaller 
univemtles and colleges must, in the interests of their students, 
follow more or less the lead of their bigger sisters , and though 
Councils of Public Iniitruction and other bodies which govern 
schools may be largely free to modify their cumcula and to 
regulate thdr examinabons, they cannot secure the services of 
teachers who are imbued with the investigating spirit, until that 
spirit has become embodied in the universities. 

But while radical reform may not be possible at present, par- 
tnl reform can be earned out even by a college such as ours, by 
its steering a middle course between encouraging the use of 
knowledge making methods and supplying the information dc 
manded ny the larj^ universities, ana by thus cultivating the 

E wer and the spnt of investigation to os gveat an extent as may 
poflible under present conditions. And the reform thus in 
att^rated may be extended to the schools of its district, through 
the teachen suppUM by the college, if the governing body of 
the lebouls is willing to co operate 

It II true that as the early investigators in science made 
progress without the complex and therefore costly appliances 
which the investigator of to-day in general reqmiei, to students 
can get an astonishingly huge amount of practice in knowledge 
making with very simple materials, ana that consequently a 
knowMge making equipment involves much smaller expendi 
ture than that which la required by the up-to-date course. 
Nevertbelctt, even for pracUce in the making of knowledge 
which was made by others long ago, not to speak of the making 
of knowled^ of a later dale, or of new knowlege, our equip¬ 
ment is entirely inade<]uate 

There is still another aspect in which we art deficient, 
vis,, In the working facilities afforded to professors That 
the professor of a scientific subject may cultivate the know 
ledge-making power In hu students, he must be a know¬ 
ledge maker himself, and to do so in full measure he most 
be enabled to prosecute original research under fovourablc con 
ditioM. Hii work may be humble, and us value may be com- 
parailvelj smalt, but provided its value u teal, it will help him 
to kindle in his students the enthuslaim which spnngs from the 
convKihm that the subject they are studying is a growing 
Bul]}cct, and that it is p^ble for them to assist in iu growth 
It 11 not therefore in the interest of the professors, but in the 
interest of their students, that I hold it to be the duty of the 
college to Bve«ofinuon both the time end the necessary outfit 
for reseaiai (mug them the requisite time means the provinoa 
of competent assIstaBts. Giving them the requisite outfit means 
the provision, not necessarily by any means of completriy 
equipped laboratories, but ofbooks and other working applianoes 
sufficient for at least a few lines of research 
At first sight the considerable expenditure whkh would lie 
required for this purpose, will appw to most of you to be 
expenditure on luxury 1 and poaribly the benefit which a college 
denvee from the fact that iu profewHs are known as original 
invemigators, althoiwh undoubtedly great, may be of the nature 
a hunry But when we reflect on the importance of training 
all our young people to use their experience, and consequently 
of stimmittiag our college studmits, many of whom are (o be the 
teaobere of our youth, to ecquire the knowledge making power 
m the highest pomible degree, It becomes apparent that 
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research facilities for our professors are not a mere luxury, but 
are necessary for the performance of thoroughly successful 
educabonal work 

1 have referred 10 far only to wh%t liberal training requires. 
In addition, it is desirable, especially from the point of view o, 
the provision of teachers of nighcr grade, that ihose of our 
students who have shown great promise of power m the making 
of knowledge, should, without leaving their own country, have 
ready access to the requisite facilities fur research in any depart¬ 
ment in which they may wish to carry on special study In 
other words, Canada ought to have at least one university 
thoroughly equipped for investigation in all the main depart 
ments of knowledge—and I say one, because, however dcHiroble 
such equipment would be in all, with our local art Hcho<ds and 
agricultural schools and other technical schools undeveloped, 
the country cannot probably afford more than one And this is 
desirable, not in order that Canada may take her place worthily 
among other nations by contributing her share to the growth of 
knowledge, and not brausc of the material progrtHS that might 
result from the advance of science, but mainly because the 
fruitful investigating work that would be conducted at a fuH^ 
equipped university, would tend to foster the spirit of investi 
gation in all the colleges, and through the teachers they supply, 
in all the schools, and would thus tend to make even those who 
never enter a college better knowledge makers, and therefore 
more successful men, in whatever department of work they 
might be engaged 

It IS for tnlK reason that the young people of Canada are to be 
congratulated, even more than the institution immediately 
concerned, on the great stndes which McGill University has 
recently bm enabl^ to make towards complete equipment, 
and for the same reason, I may express the nope, in which 1 
know yon will all join, that she may soon acquire as thorough 
an outfit in all departments as she has already acquired In some 
If but one of our universities is to receive complete equipment 
at present, it is fitting that the one having Its seat in our 
commercial metropolis should be selected for the trust And if 
McOUl University, regarding herself as the trustee of a rich 
endowment, held tor the benefit of the whole Dominion, is 
able to me to the level of her opportunity, her Influence will, 
at no distant dale, be felt for good in the life work of every 
Canadian. 

The friends of our smaller colleges must therefore rejoice m 
the rapid ennehment of their mure fortunate sister Neveithe 
less its first effect upon them has naturally been one of depres 
Sion It is obviously impossible for them to do for the colleges 
m which they are interested, what McGill's benefactors are 
doing for her And, although in a country of such magnificent 
dutances os Canada, it » vnivioualy desirable that vnir young 
men should have colleges, or at leait a college, provided for 
them m their own section of the Dmninion, 10 order that as 
many of them as possible may enjoy the advantage of the higher 
forms of education, and also that tneir own section may retain 
their services for its own development, those who hnve hitherto 
supported the smaller colleges naturally ask Is it worth while 
for us to make any farther eflfort ? Indeed, are we justified in 
encouraging onr young people to attend the smaller colleges 
when a university so much more hilly equipped is open to them ? 

Such queitioiu receive their answer frm the present dis- 
cuoion liberal training does not demand, as the provision of 
encyclopocdic knowledn does, that studenis should oe supplied 
with all the hooka and all the latest contrivances m all depart 
menu of knowlevi^ or even in any department It demands 
only, so>faraa subjects requinng costly equipment are concerned, 
that they should have access to such ^uipment in the chief 
denaitments as will enable them to hove sufficient and 
luffiaently varied exercise of the knowledge making power 
Complete equipment » requisite only in an InstitutioD which 
aims at fnmishing opportunity for original research on all 
hnes, in fact, at the making of specimlsts rather than the 
making of men Only a small part of such an equipment is 
necessary for, or can be used m, even the most thorough 
liberal traimug. 

It follows that the small college witb incomplete equipment 
can furnish quite as sound and thorough liberal tralmng as the 
completely equipped nnivenity, pfr>vlaed it is not too small to 
supply the impurtant training wUch rollege life affords, and 
proid^ its equipment, though companUvely small, u adequate, 
and consequently, that if both these conditions arc fulfllled, It is 
completely justified in inviting stndents to trust their mining to 
Its care. 
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UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

OxtoRD —\ Htalutc will be promulgAted early next term 
with the intention of instituting degrees of Doctor of Letters 
and Doctor of Science The present statutes pnivide for the 
degree of Bachelor of Letters and Bachelor of Science, for 
which a course of special study or resenrchp and a residence of 
two years, are required Several of these research degrees have 
been granted during the last four yeara It is now proposed 
that the Doctorate should be instituted, for which a cannidate 
shall submit puldished papers or books containing an original 
contribution to the advancement of learning or science. A 
candidate for the degree of Doctor of Science must either he a 
Bachelor of Science of twenty six terms standing, or a Master 
of Arts of thirty nine terms standing 

l^e B Sc degree has been granted to Mr II N Dickson, 
of New College, his dissertation consisted of a chemtcal and 
physical examination of the surface waters of the North Atlantic 
collected during 1896 and 1897, and contained 4000 estfmations 
of the salinity 

The lecture list announced for next term contains those to be 
dehvercti under the newly instituted School nf Cicogmphy 
Dr John Scott Haldane has been rcapiwintcd lecturer in 
physiology for a period of three years 
The newly insliiuted John Locke scholarship in mental 
philoMttphy has not been awarded 
The following alterntLtiVL subjects are recommended for the 
Johnson Mcniurial Prize in 1903 (l) peruxlic orbits, (2) 

meteors, (3) an inveittigaLion of the image of a star in a 
telescope as affected by the physical properties nf light 
Dr J A IJ Murra), e<litor of the *'New hnglish 
Dictionary, ' has been appointed Komancs lecturer for 1900 
The annual grant of 300/ to the chemistry department of the 
University Museum has been renewed for five years, and the 
sum of 170/ IS to be spent on cases for the Pitt Rivers Museum 

Camuriim k.'- Prof Marshall Ward has been elected a 
member of the General Board of Studies 
Mr Timothy Holmes and J*rof W Burnside, b K S , have 
been elected Honorary bellows of Pembroke College 
A Shultleworth Scholarship m Botany and Com|)arative 
Anatomy will lie awarded at Caius College in March next The 
value IS 55/ a year for three years, and candidates must Ije 
medical students of the university of not leas than eight terms' 
standing Application is to be made to the senior tutor before 
March i 


Mk K 1 (iiJt/KHRooK s successor as principal of University 
Collie, Liverpool, is Mr A W W Dale, bellow and Tutor 
of Trinity Hall, Cambridge 

Sir WiLi lAM C Mac DON A1 n, of Montreal, has founded a 
Chair of Geology for Mcfjill University in that city, as a 
mcmunal of the late Sir William Dawson According to ihc 
terms of the gift, the income of the endowment will be paid to 
Ladv Dawson dunnjc her lifetime, and on her death will Income 
available for the maintenance of the new Chair 

At University College, lAindon, a course of eight lectures 
dealing with the methods of spectroscopy especially in connec 
uon with the photography of the spectrum will he given on 
Fnday evenings, at 5 30, by Mr E C C Balv, commencing 
on January 19, 190a Among the subjects to be ueated and 
illustrated by experiments arc —The history of the deiermin 
ation of the modern standards of wave lengths, the comparison 
of spectra and determination of wave lengths visually and photo 
m^lcallv with prism apparatus, the determination of wave 
lengtlis with the grating, and methods of producing emission 
ana absorption spectra 

A COP) of ihp special report on the new department of 
agricultural chemistry of the University Collie of Wales, 
Aberysiwyih, recently submitted to the Court of Governors, hat 
been received The woik of this promising department of the 
College IS earned ormti preroiics spNislly designs for the pur 
pose This accounts for the convenient arrangements for access 
and inter-comnunkation shown upon the plan which accom 
ponies the report The rooms and the laboratory fittings give 
evidence that much care has been taken to dengn arfangements 
which will conserve the energies of the itaflf, and give tuilities 
for good practical work the students. 
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On Thursday last, upon the occasion of the distribution of 
prizes and certiRcales to the successful students of the Gold 
smiths' Company's Technical and Recreative Irutitnte, New 
Cross, Mr Asquith made a few remarks on the work of 
polytechnic institutes in London He pointed out that in the 
metropolitan area, north and south of the Thames, there sre no 
less ihan eleven institutions of this kind, with four or five subsidiary 
branches, upon which a capital expenditure of no less than 
500,000/, at the least, has b^n made, with an annual expense 
to those who promotH them of something like 130,000^!, and 
with an attendance of no less then 50,000 students. The 
Goldsmiths' Institute Is not only one of the most flourishing 
among London polytechnic insiiintions, but in some respects it 
is unique Unlike every other institution of the kind in 
Tendon, it does no receive grants of money cither from the 
Tcchmcnl Board of the London County Council or from the 
Central I'arochial boundation of the Cit^ of London The 
whole cost, except the comparatively insignificant sum received 
from the students' fees, is (h frayed out of Lhe funds of the Gold 
smiths' Company 

Thb Itmes reports that the executive committee of the Agn 
cultural bkiucatlon Committee has recently passed a senos of 
resolutions including the following —(l) That, m view of the 
importance of concentrating the control of agricultural and rural 
education in the hands of one (lovemmeni department, it is 
expedient that all the educational work of the Board of Agri 
culture should be transferred to the new Board of Education , 
(2) that the staff of the new Board should include an adequate 
number of inspectors, well acquainted with the needs of the 
agricultural classes and the condiiions of country life , (1) that 
the Board's inspectors should be instructed to see that the cur 
ncula of rural hools arc differentiated fn>m those of urban 
schools With regard to training, the committee think that 
provision should at once be made at certain of the teachofS* 
training colleges for giving those students who desire it practical 
as well as theoretical initruciion in sofagccls lieanng on agri 
culture and horticulture, and that a special rural teachers* 
certificate should be awarded to those teachers who have gine 
through a full course of instruction, practical and scientific, in 
agricultural subjects. As to higher agncullural instruction, it is 
suggested that the Board of bducation should encourage those 
county aulhontles, who have not yet done 84i, to provide, or to 
contribute to, school and experimental farms, and should inspect 
and report annually on such faimi, that no more certificates fur 
proficiency in the principles of agriculture '* should be granted 
to persons who have not completed an adequate course of prac 
tical instruction , and that the courses for Schools of Science 
situate in countiy districts should be differentiated from those 
of urban schools of science by substituting instruction in agri 
cultural science and expenmenul agriculture for that in other sub 
jecis. Another resolution suggests that, with a view to interest 
agncultuni societies in the work of agricultural education, they 
should Iw supplied with leaflets, reports, , to distribute 
among their members, who should be invited to vint agri 
cultural schools and expenmenul plots in their neighbourhcm, 
and to discuss them at their meetings. 


SOCIETIES AND ACADEMIES 

London 

Physical Society, December 8.—Prof G Carey l<oater, 
F R.S , Vice-I*resident, in the chair —Prof b P l^ompson 
read a paper on obliquely crossed cylindrical lenses. Any two 
cylindrical lenses croosH obliquely ore optically equivalent 
to two other cylindrical lenses crosied rectangularly, and hence 
to a sphcro-cyimdncal lens. Owing to the difficulty of manu 
focturlng cylindrical lenses with the axes of the opposite faces 
in different directions, It liecomes of importance to tne optician 
to be able to calculate the consUnU of the equivalent but more 
easily ground iphero c}hndncal lens. To a first approxlma 
lion a surface of radius of curvature " r” will impress upon a 

plane wa\e a curvature of where **/«" is the refractive 

index of the material If we suppose an equiconvex cylindrical 
lens cut bf two planes at right angles, the line of intersection 
of the planet parang normally through the centre of the lent, 
then the secuons of the lens will In general be puruons of 
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olllpMb. It it ponible, therefore, to write down in termi of 
the angle which one of these planes makes with the aais, the 
coavergivlty which would be Impressed by the tent upon plane 
warn travelling In these planes The ^ect of a second lent 
rrotring the 6rst obliquely can also be written down with re 
spect to the same two pfanci The Joint eflfect of the two 
lenses can then be resolved along any two lines at right angles. 
Differentiating the expressionB for these effects and equating to 
sero, we get the directions of maximum and minimum cylin 
dndty These directions are at right angles, and represent 
two lenses crossed rectangularly, which are the optical equiva 
lent of the original pair considered. The sphero-cyliodncal 
leiM u then easily obtained From the mathematical expres 
tions Prof Thompson has deduced a graphical solution of the 
problem The author exhibited a convenient combination of 
two cylindncal lenses for giving varying degrees of cylindncity 
Let two lenses be ground, each being a mixed equi cylinder 
consisting of a concave and convex ground at right angles to 
one another on the opposite faces of the glass. Two such 
mixed cylinders, if rotated wuh equal motion in opposite 
directions, will give a varying c^hndriciLy of fixed direction in 
^pace. With the axes of p^live cylindricity coincident they 
give the maximum , but when each is rotated 45°, their resultant 
IS sera When mialed beyond 45”, the resultant axis of cylin 
dncity Is negative in the fixed direction in which it was formerly 
positive —Mr T H Blakesley read a paper on exact formulce 
for lenses In this paper the author matces use of the definuion 
of focal length with respect to magnifying power, which he has 
described in the hrocttdimgs of the Physical society for November 
1897. By this method the focal length of a lens combination 
IS simply a line and not the duunce between two definite 

S Nnts. Following the methods of his previous paper, Mr 
lakesley showed how iL was possible to determine accuretely 
the constants of lens combinations, and pointed out practical 
applications to tiie racking of telescopes for catrera work, the 
determination of refractive indices of liquids, &c —Prof W K 
Dall^ exhibited a friction dynamometer The toraue to be 
measured produces a twist in a spiral spring, and the object 
IS to determine the amount of this twist Side by side upon 
the shaft are two pulleys, one keyed to the shaft and the other 
fastened to the end of the spring The lead of one pulley upon 
the other, therefore, measures the twist Two other pulleys 
arc mounted upon a slide, and are joined up to the first ones 
by means of a continnous band similar to a Weston's differcniml 
pulley block When the shaft is at rest, the two pulleys on 
the slide are touching, but any motion of the shaU produces 
a twist in the spnng, and therefore a lead of one of the shaft 
pulleys on the other This produces a separation of the ilidc 
pulleys, which is proportional to the lead, and therefore to the 
torque, and so from a knowledge of the constants of the dynamo 
meter and us number of revolutions per second the power 
transmitted is at once determined ^Prof S P Thompson read 
a note on an organic compound of great double refaction 
This substance is crysiallmed naphthaline, and It is 60 per cent 
more doubly rerraciin|{ than Iceland spar It is exceedingly 
brittle, and therefore difficult to work into pnima Any worked 
surbcc mist be at once covered with glass to prevent subliroa 
tion —The Society then adjourned until January 26, 190a 

Zoological Society, November 38—Dr Henry Wood 
ward, F R.b , Vice President, in the chair —Mr Lydekker ex 
hibit^ (on behalf of Messrs. Rowland Ward, Ltd ) and re 
marked on a headless skin of a kob-like antelope from Lake 
Mweru, whKh he proposed to call Mm smtthtmam^ after its 
discoverer, Mr F Smilheman He like wise exhibited the 
skull and boms of another kob, belonging to Sir £. G Ixider, 
for which the name C vardoni lodtn was suggested —Mr Old 
ffeKI Thomas exhibited the skull of a baboon recently obtained 
at Aden by Messrs. Peraval and Dodson. It appeared to repre¬ 
sent a new species allied to MattukHyas, but distinguished 
by its small sue, the row of upper cheek teeth being only 41 5 
mm in length. It was propom to be named araSums 
—Mr W, Saville-Kent exhibited, with the aid of the lantern, 
a series of slides demonstrating the utility of trichromatic photo 
graphy as applied to the correct colour-regislratum of hiofogica] 
subjects. Photographic transparencies represanting various 
nceuM of plants and animals virere mclnded in the senes —Mr 
S. Budf^t gave a general aocoont, illostnUed with lantem- 
sUdes, of nis recent expedition to the Gambia Colony and Pro- 
tcctoimu, undertaken primarily for the study of the habits of 
Some living and spirit specimens of this ffsh were 
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exhibited, and remarks were made upon it, as also upon /Vv- 
topterns^ of which examplen were likewise obtained Special 
reference wax made to the antelopes met with during a tnp up 
the Gambia River to the end of its navigable waters, and speci 
mens of the heads of those obtained were laid on the table A 
colleciioniof Gambian birds was also exhibited —A communi 
cation was reail from Mr L. A Borradaile, in which it was 
shown that both genera {CotnobUa and of the Pagurinc 

land crabs {CoenobUidat) are hatched in the Zoaea stage —Dr 
W G Ridewood read a paper on the relations of the efferent 
hmnchial blood vessels to the ctrculus ctpkahcm in the 
Teleostean fishes, based upon an examination of specimens of 
sixty-one species He demonstrated the great variation that is 
met with in the arrangement of the efferent vessels, and dis 
cussed the possibility of utilising the characters as a means of 
arnving at a natural classification of the group —Mr G A 
Boulenger, 1 * R.S , read a paper on the reptiles, balrochians 
and fishes collected by the late Mr John Whitehead m the m 
tenor of Hainan The collection contained specimens of fifteen 
speaes, embracing four species of reptiles, nx of batrachions, 
and five of fishes Of these, two species of reptiles, three of 
batrachlsns, and three of fishes were dcscnlicd as new —A com 
municatlon was read from Dr A G fiuller on a collection of 
butterflies made by Mr Richard Crawshay in British East 
Africa. Sixty eight succies were Lnumermted and remarked 
upon, of which four were described as new —A second com 
munication from Dr Butler contained a list of a small collection 
of butterflies made by Captain Ilobarl, of the Grenadier (luards, 
in the Nandi Dutrict of the Uranda Protectorate Of the 
seventeen species represented in the collection, one (Cywar 
kobarti) was descril^l as new—\ communication was read 
from Mr J \ Johnson, containing a note on the habit and 
mode of growth of the corals belonging to the genus Ph uro~ 
corailiHVt —Mr W £ de Winton made some supplementary 
remarks to those published in the I^octtdings for (p 900), 
on the moulting of the king Penguin ( Iptet^ytespennantt) now 
Lvingitn the Society s (tardens. 

Entomological Society, November ij -^Mr G H 
Verrall, President, in the chair —The President announced 
the death of Dr C G 1 hnmson, one of the honorary fellows 
of the Society —Mr T J Walker exhibited four examples of a 
I species of Cfurculionulce— suhvostris^ taken on red 
sandy soil at Harr's Hill, near Oxford These examples, he 
pointed out, were of a reddish tint, harmonising with the colour 
of the sml on which they were found, and in marked coniraat 
to that of normal grey specimens, some of which, taken at Deal 
and Reading, he showed for comparison —The President ex 
bibited specimens of Chtrsodromia htrta% which were foiiml 
under sea weed at Brora in August 1899 —Mr (j W Kirkaldy 
exhibited two species of Hemiptcra of economic interest, 
one a ^rrochorid— Dysdercus ctHgulaitts (Fabr ), sent by Mr 
£ E Green from Ceylon, where it was found appearing in 
abundance on the cotton pUnta, the other a l*syllid — 
rodtem dugesn Cuckl , forwarded by M A Duges, who suted 
that It IS attacking the white malbernes in Mexico —Mr J II 
Leech contnbuted part 111 of hh paper on I.«pidoptera Hetero 
cera from Northern China, Japan, and Corea. 

Cambridge. 

Philoaophlcal Society, November 13 — Mr Larmor^ 
President, in the chair —IntumcBcences on Hibucm vUtfohm^ 
by Miss E Dale Hibiscus viiif0kus\M a plant whKh is common 
in the hotter parts of Asia, Africa and Anslrmluw It is usually 
very hairy, but the hairiness Is subject to constdeiahle varutionr 
and the hairs are of several different kinds. On plants grown 
in greenhouses there are formed abnormal outgrowths of the 
epidermal and the lubcpiderinal tissue of the stems and leaves 
l^eie emergences, especially on the leaves, usually bear stomata 
at their apices, and those on the stem are characterised by the 
formation of a cork cambium at the base of each, which cuts off 
the older outgrowths No traces of fungi or mites liave been 
found, but experiments show that ihcse outgrowths are not 
formed on plants in the open, where tnnspiiation is more freely 
promoted Seedlings and cuttings from such plants devoid of 
outgrowths, a(lien placed in a greenhouse, develop outmwthi, 
seedlings from plants provided with them, and whldi 
themselves have developed them, lose them if transferred to the 
open It seems therefore probable that growth untoglon may 
promote the production ol some acuvely osmotic body in the 
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ycninfs celln, and that the over turgeacence U expreued in the 
atrfiormal protniiiona. Hence the 'kpplicaiion of the name 
** Intumeicencei."—Note on the name BmlamsgiossHs^ hy Dr 
>Jarmer It waa ni^geated that the species which to 

Balan0H0Stus as restricted by Spengel shcmld be placed in a new 
genus BrntanoetpheUus^ whose type species would be B kupffkru 
BaiamoghitHM should be dropp^ as a generic name, but may 
conveniently be retained as a semi |v)puTar designation in cases 
where it u not desired to restnet a statement to any particular 
genua of the Enterupneubla.^The skeleton of AUrpuUra com¬ 
pared with that of the Pharetronid sponges, by J J Lister The 
structure of Astrosdera wilieyana^ the representative of a new 
family of sponges, obtained by Dr Willey in the Loyalty Islands, 
was described, and attention was drawn to the resemblance 
between Its skeleton and ihAt of some members of the Pkart 
tr^ntSf a group of sponges which are found as fossils in formations 
ranging from the Carbunifcroas to the Cretaceous penod It was 
pointed out that the rcsemhlance between the skeletal elements 
formed within the living protoplasm of Astrucltra and the bodies 
formed by purely physical procemes m the St Cassian fossils may 
have a b«nng on the problem of the mode of origin of sponge 
ipiculrs.—Ni>te on hypotheses as to the origin of the pair^ 
limbs of Veriehrates, J Oraham Kerr In a paper on 
hypotheses as to the origin of the paired limbs of Vertebrates, 
which was taken as read, Mr J Graham Kerr referred drat to 
Che two hypotheses which were predominant at the present time 
as explaining the ongin of the paired limbs—that which derives 
them from portions of a once continuous lateral dnfold, and that 
which derives them from the septa lietween adjacent gill clefts 
The first portion of the paper consisted of a brief statement of 
these two views together wnh the fundamental facts upon which 
they resi, followeil by a cntical examinafion of them in the light 
of modern research The author came to the conclusion that 
lioth views roust be looked upon rather as suggestive hypotheses 
than as scientific theories of the facts as at present known to us. 
He therefore ventured to bnng forward a third view, confessedly 
a mere hypothesis, which seemed to him to have received very 
inadequate attention—that the paired limbs are homodynamoui 
with the somatic or true external gi111.—Observations upon 
Fdlypienu and Protopterus, by J S Budgett 1 wo distinct 
speaes of Pnlypterus occur in the Gambia, P^lypierns lapradti 
and P&lypierus , the latter was observed m captivity 

and also in the wild state The pectoral fins are distinctly organs 
of propulsion and not as in Tclcosts almost exclusively balancers. 
Polypicrcis uses ns bilobed air bladder os a lung, and can survive 
an exposure to a damp atmosphere of twenty f^r hours The 
spiracle IS used to emit the excess of air in ihc pharynx but not 
for the passage of water Both species migrate from the river 
to the flood^ meadows in June and July and, spawning in 
August and September, return lo the river in October and 
November 

Fiunburch 

Royal Society, December 4 —Lord Kelvin in the chair 
As usual at the first meeting of the session, the President nve 
a bncf sketch of the work accomplished last session. Lord 
Kelvin then proceeded to discuss two ^viical problems, 
namely, the problem of the spinmngtop, and the question as to 
the manner in which ether U affectra oy the motion through it 
of attracting and repelling points. Many mathemaiiclaM of 
the highest order had attodeed the problem of the rotation of a 
rigid body of which one point is fixed | but the peculiarity of 
the Spinning top was that no point was fixed until it settled 
into the so-called ** sleeping " condition Mr Archibald Smith, 
in a paper published in the first volume of the ComifT*^ Matk, 

(1837)1 seems to have been the first to have correctly 
considei^ the Question, Why does a spinning ton rise to the 
sleeping state and then firit away again ? And no later malbe 
matician seems to have taken up this question at all Lord 
Kelvin nb recently worked out a nmirie case in which the 
centre (^gravity was constrained to move in a vertical line. 
The minimum angular velocity, for which the upright ** sleep¬ 
ing ** motion was stable, depraded in a simple way upon thcr 
eurvatqre of the assuaied hemispherical apex on which the top 
spun The second problem was a fresh attempt to reconcile 
the apparently opposite properties of ether which render It so 
mobile to mass motions through it and mt so se|uitlTe to rapid 
molecular vibrations. Bnefly stated, tM idea was to have an 
intermediate hnk between the molecule and ether in the form 
of a ** doublet feeler ” This doublet conibted of repelhng and 
attneuDg points, which produced a pp eopriata strains in the 
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ether when themselves set in vibration by the vlbratlrm moleqple. 
The idea, however, gave no clue as to tM nature of elcctridtjr 
and magnetism —In a paper on the rectal gland of the EUmso- 
hraoehs, Dr J Crawford gave an account of an investigation 
into the stroctare and function of this appendage In the dog fish 
and skate. The evidence was In fiivour of its bmng an excretoiy 
organ of the nature of a kidney —An obituary notiea of Dr 
Charles Hayes Hi^ns. prepared by Dr Sydney Manden, was 
read —Dr Noel Paton gave an account of further investjga- 
tioBs of the life histoij of the salmon in fmh water ^ds 
second instalment dealt chiefly with the fish taken in the 
months February, March and Apnl, and the jgeneral ooadu 
lions agreed with those already drawn, the chief mult being 
that the migration of the salmon is regulated whcdly hj the 
question of nutrition The compaiativc scarcity of male fish 
caught prevented any certain conclnnons being drawn In regard 
to them From a comparative study of the pigments Mbs 
Newbi^n had collected strong evidence In favour of Sir John 
Murrapi view that the colour of the salmon was derived from 
the pigments in the Crustacea, which supplied directly or in- 
direikly the chief food for these fish.—Dr Thomas Muir com¬ 
municated a paper on the eliminant of a let of general ternary 
quadrics, Part u 

Mathematical Society, December 8 —Mr R F Muir 
head. President, in the chair The following papers were 
read —On the evaluation of a certain determinant, by Prof 
Crawford.—A special case of the dissection of any two tangles 
into mutually similar pairs of triangles by Mr Alex D 
Russell ~ Elementary prottf of the potential theorems regarding 
unilorm spherical shells, by Dr Peddic 

Paris 

Academy of Sciencea, December 4.—M van Tieghem in 
the chair Justification of Fermat’s principle on the economy of 
time In the tramnnusion of a luminous movement through a 
heterogeneous transparent isotropic medium, by M J Bonsai 
nesq Researches on the phenomena of phospnoresceoce pro¬ 
duced by the radiation of radium, by M Henri Becqueret The 
rays given off by some milligrams or banum chloride containing 
radium were allowed to fall upon various substances, inch as 
oslcium and strontium sulphioes, rubies, diamond, c^c spar, 
fluorite, and hexagonal blende, In a Becquercl phoephorosoope 
When placed 6rst in the dark, and then brought up to wltnin 
a few millimetres of the radiating substance, all those minerals 
which became luminous under the influence of the X rays, also 
became luminous under the radium rays; but ruby and caJe spar, 
whidi only become phosphorescent under luminous rays, re 
mained dark There are, however, differences between the 
X rays and these new radiations. Thus a specimen of dtamond 
which was brilliantly luminous under the action of radium 
did not become luminous when exposed lo the radiatloQ from a 
focus tube, and similar diflercncea were noted for other sub¬ 
stances. The whole of the fiuns observed show that tboe is 
really a continuous giving out of energy by radto-actire bodies 
— On the metsllic compound radicals mercury derivativei, by 
M BmMlut Measurements of the heat of combustion and 
formation of mercury methyl, mercury-ethyl, and mercury 
phenyl —Lactic acid, by MM Berthelot and Del 4 pine. A 
thermochemical study of lactic acid, and laettmes derived from 
It —On the explosion of potassium chlorate, by M Berth 4 lot 
If potassium chlorate is introduced suddenly into a venel which 
has been previoasly heated to a temperature much above that at 
which decomposition commences, an explosion takes place, as 
with fdcnc acid under similar coodhions, although under a slow 
hcatiM potassium chlorate shows no explosive properties. The 
explcmn produced is clear and sharp, although a Uttle pro- 

E l, resembling a slow powder These facts give a 
ble explanation of the recant explosion of chlorate at SL 
IS,—oil the normal existence of arsenic In snimals, and 
its localisation in certain organs, liy M. Annand GauUer From 
a consideiauon of the use of arsenical compounds as a specific 
in certain diseases, especially in onsemia and Basedow's duease, 
the author came to the conclusion that the activity of arsenic 
m such diseases must be to its forming a constilaent part of 
some afgans, more particularly the th^d gland. A aeaicb 
for arsenic showed that it is proent as a normal coaidtueBt of 
the thyroid ^ weighaUe amounts In herbivora, carnivora, 
and in man. It is also present in smaller quantities in some 
other organs. In the normal rtate, there would appear to 
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be ebout 1 mUUgeutt of uhaic ia \tf grunt of thyroid 
gltnd Fttirtber rctetich ibowed that if the ghnd m 
ilowW digetted at 3S” in pretence of acidulated pepnne 
solntioni the peptone formed contained no araentc, the 
whole being concentrated in the reudne of ccllolar nuclei — 
RcKaich and ctUmation of minimal qaantitici of anenic in the 
oigaoe, by M Armand Gautier The btsuet are warmed with 
pure nitm acid (contuning about one per cent of nilphuric 
add) until the whole is IioneSed, then strong sulphuric acid is 
added and heat andn applied, the oxidation bdiw completed 
bf the addidoD of nitric acid in small qaantldes. The lUiuid U 1 
diluted largely with water, solphoroas s^ added, and hydrogen 
sulphide passM for some houn After pnnAcation, the arsenic 
sttl|diide u oxidlied and poured into a Marsh's apparatus.—M 
Georges Lemolne was elected a Member in the Section uf 
Chemistry in the place of the late M Fnedel —Pantculare of 
a destructive eartnqnake in the Moluccas on September 30, by 
the French Consul at Batavia—Kemarks by M Lcewy on the 
"Annales de rOboemioire de Toulouse."—Observations of 
the Leonids and Bidids made at Athens, November 1899, 
by M D Egimtis.—On some properties of certain sys 
terns of circles and spheres, Iw M C Guichaid.— 

On the theory of groups, by M K. ^re —On dif 

ferential equations of the second order with fixed critical 
points, by M Paul Fainlcv^ —Generalisation of a formula of 
tvauss, by M E. Btnche —On the transformation uf Abelian 
functions, by M G Humbert —Influence of the X rays upon 
the electncu resistance of selenium, by M Perreau The X- 
rayi were found to reduce the res i s t a nce of selenium in a 
similar manner to light r 9 -y%f the reduction causetl by the 
Chabaad tube used being nearly the same as that cau^ by 
diffused daylight, or a gas flame at 1 5 metres. -On the proof 
of the fluorescence of alumimum and magnemum in water and 
in alcohol under the action of the currents from an induction 
coil, by M Thomas Tommasina.—Dissociation of potassium 
and ammonium lodomercurates by water, bv M Maunce 
Francois. The decompoaiuon of (NH4)I and of 

KI HglfSH^ is a limited one, and is reversible When the 
slate of equilibrium is attained, the amount of alkaline iodide 
present in the liquid is constant for a given temperature —On 
the heats of partial neutrehsalion of carbonyl ferrocyanic aad 
compare with those of ferrocyanic aod, by M J A Muller 
Carbonjl-ferrocvanic and ferrocyanic acids are of the same 
order or strength —On some new combinations of benienc with 
phos^ric anhydride, by M H Giran —Preparation of tetra 
chlonv and tetrabromo urthoqoinoncs stoning from the corre 
iponding tetjahaloid derivatives of guiacol and veratrol, by M 
H Cousin The tetracbloro-derivatives of niacol and veratrol 
are first hydrolysed by nitnc acid, and tne resulting pyro- 
catechols oxidisM to the corresponding quinones. —On a case 
of hysterical hemiplegia cured by hypnotic suggestion and 
Btudi^ by chronophotography, by M G Manneaco —Biological 
observations on r^patus cap€m%s^ M E L. Bouvier — 
On the hybrid fertilisation of the i^men, by M Hugo de 
Vries,—The Cretaceous minerals of Aquitaine, by M Ph. 
Glangeaud —On the history of the Jiu valley, in the Central 
Carpathians, by M E. de Martonne,—On the vestiges of an 
ancient vitrified stronghold in the upper valley of the Dure 
(Puy-de l^mc), by M J Uselade 

Nkw South WaLm 

Royal Society, September 6—The President, W M 
Hamlet, in the chair —Sailing birds are dependent on wave 
power,'' by L. Hargrave The author points out that sailing 
birds pas^ most of their time over the lace or ruing slde^ 
waves, and that by so doing they abstracted power ftom the 
moving water as the progress of the wave raised the air above 
It at a velocity proportional to iu speed and slope He used 
Prof Si p Langley's results to show that the uplift of a 
moderate swell was amply sufficient to support a plane and 
keep it movifw at about thirty five miles per hour in a calm — 
" Siomt iroplinuons and welopments of the pnsmoidal 
formula,” by G H Knibbs. Starting with a demonstration 
that the prwnoidal formula was rigorowy applicable to solids 
with pandlel plane ends, whose mantles were ruled surfaces, 
the paper showed how the volumes of series of longitudinally 
contigobui solids, with plane ends, and skew or warpe^ruled 
^luadrlc—surfaces on the other sides, could most conveniently 
l>e calculated. The determination of the volumes of solids 
whose longitudinal axes were plane-curves, or curves of double 
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curvature, was also considered, and It was shown that the 
prismoMal formula was also ngorounly anpUcable to circularly 
warped solids, the centre of gravity in such changing Its position 
linearly with the distance along the curved longitudinal axis. 
When the change of the ceAtre of gravity of a right section is a 
non tineas function of the distance along the curved axis, or 
when the radios of curvature is not constant, the prlsmoidal 
formula is not rigorously applicable The paper closed with 
suRgesbons as to the application of the formulce —Among the 
exhibits were twenty four mounted photographs, including a 
senes of photographs of aboriginals representme two types, 
male and female, a few illustrative of camp life and corroborrecs, 
and a special senes Illustrating some of the details of an 
aboriginal Bora ceremony The photographs were taken 
and exhibited by Mr Chas. H Kerry, and afterwards presented 
to the Society 

Royal Society, October 4.—Prof T W E David, Vice- 
President, in the chair —Current Papers, No. 4, by H C 
RushcU, C M G , K R S Ibis paper began by tiling atten¬ 
tion to the fact that dunng the yean 1896 and 1897 the preva 
lent winds over Anotralu and the Indian Ocean were north west, 
■and that as a revult, comparatively few current papers wore re 
ceived, because the wind fiircea the bottles carrying current 
papers towards the south, and in this way prevented them from 
Testing in the Australian Bight, the great dumping ground for 
botil^ It was also shown that during the past year north west 
winds had been few and light, while southerly winds had been 
frequent, and, aa a consequence, current papers had been fre 
quently received On many days they came in pairs, and on 
one day three current papers had been seen, which is the maxi 
mum for one day, and dunng the past year 105 had been 
^ received Referring to the drift of the disabled steamer Perth 
MrWf it was shown that the directum the steamer took was just 
that which the author had found to be the course ol bottle 
papers, and that although the Perthshire was dnven by many 
I winds, It would appear that the final result did not prorluce any 
devsaiion from the dnft line of that part of the Tasman Sea Re¬ 
ference was made to the unusual number of breaks in propeller 
shafts, and to the greater speed of current papers and the jpreat 
numbtf of violent stomis, which the author thought all pointed 
to unusual energy in the sea and atmosphere, which may have 
caused the unusual strains on propeller shaits —Note on the uc 
currcncG of Glaciated Pebbles m the Permo-Carboniferous Cnal 
field near I.x>chinvar, New South Wales, by Prof T W F David 
These glaciated pebbles occur on a geological horuon over <000 
feet below the level of the Greta Cw seams, whereas the hon 
sons, where Mr W G Woolnough and Mr R D Oldham 
discovered their glacjal pebbles, are from i^to about 2000feet 
above the level of the Greta Cual seams. Tliese glacial beds at 
Lochinvar are at the very base of the Permo Carboniferous 
System, and in general apparance closely resemble the Bacchus 
Marsh Glacial Ms of Victoria, a locality where there u evidence 
of ice acUon on a grand scale over a wide area These last 
belong probably to about the same geological age as the beds 
near Lochinvar The height of the glacial beds at Lochinvar is 
about 300 feet above the sea, and the thickness of the beds prob¬ 
ably not lem than 300 feet The pebbles were probably trans¬ 
ported by floating ice Those at IxKhinvar were earned to 
their pment resting place before the Greta Coal seams were 
fbnned, and those at Branxton some time subsequent to the 
/ormatioD of the Greta Coal, in either case at times when thi» 
part of the Hunter Coal field was submerged under the ica, os 
marine shells of Pernio Carboniferous age occur unmediattly 
above the glacul beds. 

AMflrKMDAM. 

Royal Academy of Sciences, October 38 —Prof Siokvis 
in the chair —Prof Martin reported on behalf uf Prof Behrens 
and himself on a treatise W Mr Fritz Noethng, entitled 
** The miooene of Burma.” The eonclusion of this report was 
adopted, viz. to insert this treatise in the /hMsoitteMt of the 
Academy —Mr IL £ de Bruyn read a paper on the relation 
between the mean sea level and the heifmt of half tide The 
author proved that various causes, such as (i) the height of 
the flood tide, (a) the average sea level, (3) the time of year, 
(4) the presence of drift ice, influence the difference between 
the abqye two averages, and he determined the amount of this 
influence in the case of the sea level at Delfzyl —Prof 
Bakhuis Roooehooni presented Dr H J Hlssink's dissertation, 
entitled ** On mixed crystals of sodium nitrate with potassium 
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nitrate and of sodium nitrate with silver nitrate," and made a 
communication on the subject He also read a paper on the 
nature of inactive carvoxime —Prof Behrens rean a paper on 
Isomorphous compounds of gold and mercury The following 
communications were presented for insertion in the Proceed 
by Prof Kamcrlingh Onnts, on behalf of Dr £ van 
L\erdinKcn, jiin , a paper on the Hall effect and the increase 
of magnetic resistance in bismuth at very low temperatures, 
by Prof Van der Waals, a paper of Dr G Bakker, entitled 
*' OlmcrvationN on Van dtr Waals' molecular potential function", 
by Dr J P Van dcr Sink, a paper on tidal con^^tants in the 
Lampong and Saliangbay , by Prof Jan de Vries a paper by 
Prof L Gegenhauer of Vienna, entitled " Ncul Salze ttl^r die 
Wurzetn dcr Punctioncn C* (jr) 

Royal Society of Sriencea - The Naihruhten (Mathc 
madco physical hccdon), I’art 2, contains (he following memoirs 
contributed to the Sticiety — 

March ii —Kduard Kiecke !■ ree electricity on the surface 
of CriMikes tubes 

May 6 —11 T bimon The law of action of the Wehnelt 
interruptor , and on rapid spark dmeharges. 

May M —O Wallach Researches (vn ) from the University 
Chetnical Laburator) (1) On sulntituted cyannmides and 
thiocarlmnndes. (2) On phen>l and tolyl butync acid (3) 
Conversion of [wntaLyi he into asotised hexacychc compounds. 
(4) On mixed diarnanndo cnm|>ounds — H Liebmann Proof 
dd two theorems on the determination of ^^ovaloids" by the 
measure of curvature or the mean curvature for all normal 
directions 

June 24 —J Orth Researches from the Gottingen Palhu 
logical Institute 

July 22 -Eduard Riecke On the pressure within certain 
cadiometers —A Schonflies On the distribution of stationary 
and non stationary points in certain functions of areal vanable — 
K WIechert Seumomelnc observaiiuiu m the Gottingen 
Geophyveal Institute 

August 13 —O Wallach Researches (viii ) from the Uni 
veniity Chemical Lalyiratory (O On the oxidation of pmenc 
(2) On compounds of the fenchone senes. (3) Condensation 
products from hydro rubeane, aldehydes and secondary bases 

August 28 —C llartlaub Preliminary communication on 
the genera Afarge/o^tr and Nemopsn 
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THE COMING WHEAT SCARCITY 
Tke IVkMi Problim Based on remarks made in the 
Presidential Address to the Bntish Association at 
Bnstol in 1898 Revised, with an answer to various 
cntics. By Sir William Crookes, F R,S (London 
John Murray, 1899) 

HIS essay by Sir William Crookes, as will be 
remembered, called forth much cnticism when it 
was delivered as the Presidential Address at the Bristol 
meeting of the British Association Now that it is re 
printed with additions, it may demand a more careful 
review than was possible at the time The general idea, 
It may be said, is by no means novel, and it is one which 
approved itself to commo n sense The population 
of the world and of different races in the world in¬ 
creases at rates which are more or less ascertainable. 
The means of supplying its wants, either in the shape 
of coal, or metals, or food, is also limited, either by 
the amount of the accumulated stocks, or the means of 
working them, or the extent of the earth's surface avail 
able for producing the food. What more natural then 
than to calculate, as has been done by Malthus, as to food 
generally, by other statisticians as to food in particular 
districts, such as India at the present time, by Jevons as to 
coal in England, by Prof Cairnes as to metals generally, 
and by Prof Suess, an Austrian geologist and statistician, 
as to gold specially, that at a given date in future the 
supply must run short, and then a cnsis arrive? Sir 
William Crookes applies specially to the study of wheat 
production this leading idea The consumers of wheat, 
he tells us, are a little over 500 millions at the present 
time, having increased to that figure from about 370 
millions in 1870, while the quantity of the earth's surface 
available for wheat is itself limited both by the capacity 
of the soil and the necessity for cultivating other pro 
ducts. He calculates accordingly that by the year 1931, 
if population increases as it has done, the supply of wheat 
will be seriously short, and he suggests that chemistry 
should come to the rescue by devising means to fix the 
nitrogen of the atmosphere so as to permit the growth of 
more wheat on the same soil 
In all this argument, except as to the last suggestion, 
Sir William Crookes is plainly on the common ground 
of men of science and philosophers. He may be nght 
or wrong as to details, such, for instance, as fixing 1931 
for the time when the “shortage" of wheat will be felt, 
but given the inituil hypotheses, there must be in time a 
deficiency of the supply to meet the demand for wheat— 
as well as for other food articles, it may be added—if 
present conditions of growth of population, and growth 
of wealth per head in that population, continue 
But at this point I fear the mam commendation of Sir 
William Crookes' essay must stop. His attempt to give 
precision to the prospect as regards wheat (and the 
whole gist of his paper if to emphasise the precision of 
the forecast) appears to me rather to foil, while he does 
not handle statistical data in the skilled, scientific 
manner we should expect from a man of his eminence 

*573. VOL. 61] 


even in a field which he does not usually cultivate 
Above all, instead of confining himself to the forecast 
that a certain position will be amved at at a future date, 
if present conditions continue, the conclusion to which 
expert statisticians now confine themselves, he assumes 
the continuance of the conditions, and argues for practical 
measures to meet the apprehended difficulty In other 
words, although the general idea of the essay is sound, 
the execution appears to be somewhat wanting, and the 
result is not altogether what we should expect from a 
man of science so distinguished as Sir William Crookes 
To take first the last point mentioned, the failure to 
recognise the necessary limitation of all such specu 
lations in consequence of the assumption that must be 
made that present conditions continue unaltered I hold 
this to be a capital error on the part of Sir William 
Crookes There has been much experience of these 
discussions since the time of Malthus, and the whole 
effect of the expenence is that, as yet, we are either too 
far away from the limits when shortness of supply of 
food and raw materials, which men of science and philo 
sophers anticipate, will be felt, to engage in a precise 
discussion, or that we know too little as to the ultimate 
causes of existing conditions to be able to predict 
whether they will be soon changed or not The fore¬ 
casts of Malthus regarding England and the older 
countries of Europe that the supply of food would run 
short have not yet come true, because an outlet in the 
shape of emigration to new countries has been provided, 
with the double effect that the multitudes who were 
expected by Malthus to live in the old countnes and 
press on the narrow supplies there are now largely 
settled in new countries, and are not only growing food 
for themselves, but for some of the multitudes remaining 
in the old countries as well, this last condition being 
rehdered possible by the entirely new developments of 
means of couimunication which have taken place since 
Malthus wrote Since Malthus wrote, also, there has 
been a general and vast improvement in the art of 
cultivating the soil Similarly, as regards coal, the 
growth of the demand has by no means continued at 
the rate which Jevons found in existence when he wrote, 
while the influence of the pnee of coal as a foctor in 
production has diminished in consequence of the greater 
effectiveness of the machinery which coal is used to 
drive The scarcity of the supply of gold, which the 
Austnan geologist anticipated, seems also to be deferred 
indefinitely by the discoveries in the Transvaal, Western 
Australia, and the Klondyke, while as to the demand 
for gold, It is equally plain that nothing is more uncertain 
than the continuance of the present condition of an over¬ 
whelming desire by military governments to secure and 
lock up enormous sums of gold Experience is thus 
altogether against making precise forecasts on the lines 
laid down by Malthus Consequently, when a new 
authonty takes up a similar subject, we should expect 
him to be wide awake to such c&nsiderations, as have 
been found so important in like cases. The conclusions 
should always be stated with an “if”—a big “if”—and 
th8te should be no attempt at precision in the forecasts, 
against which there are so many chances that they will 
not, in foct, be realised The man of saence should be 
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content with pointing out that if his previsions are not 
realised then existing conditions must change, and the 
future inquirer should be vigilant in observing the 
changes. Sir William Crookes has not done this, but 
has assumed that present conditions will continue, and 
that hiB prophecy must come true almost to the letter, 
which places the discussion altogether on a wrong basis. 

The handling of the statistical data also, as I have said, 
IS not what one should have expected from Sir William 
Crookes. To begin with, the relative place of wheat as 
an article of food supply to the Caucasian race appears to 
be very much exaggerated Sir William Crookes, though 
he does not say so explicitly, really speaks of wheat as the 
principal food 

" My chief subject,” he says, “ is of interest to the whole 
world—to every race—to eveiy human being It is of 
urgent importance to-day, ancl it is a life and death 
question for generations to come I mean the question 
of food supply Many of my statements you may think 
are of the afarmist order Certainly they are depressing , 
but they are founded on stubborn fact^ Tliey show that 
England and all civilised nations stand in deadly peril of 
not having enough to eat As mouths multiply food 
resources dwindle. Land is a limited quantity, and the 
land that will grow wheat is absolutely depradent on 
difficult and capricious natural phenomena.” 

And more to the same effect The identification of 
** wheat *' in particular with food ” in general without 
any discussion of the relative importance of wheat among 
fo<^ articles, in the economy of the peoples concerned, 
IS thus complete The fact is, however, that wheat is 
only a fractional part of the food of some of the peoples 
who consume wheat, especially of the European peoples 
and the people of the United States, who are by far the 
largest consumers, and that it could be dispensed with 
and replaced by other articles wholly or in great part if 
necessity should arise. Take the case of the United 
Kingdom alone. Our imports of wheat and wheat-fiour 
last year amounted to rather less than thirty eight millions 
sterling, and if we allow for home production we may 
place our national expenditure on wheat at about fifty 
millions annually at the outside Our totql annual ex¬ 
penditure on food must be about eight times that sum. 
Our expenditure on imported food alone—meat, cereals, 
sugar, nee, &c —was last year over 170 millions sterling, 
and if we add to that the home production of meat, dairy 
produce and cereals, we very soon get to a total figure of 
400 millions or thereabouts Sir William Crookes is thus 
anuous about an article of food on which we depend only 
to the extent of one-eighth It may be rejoined that 
wheat IS specially important on physiological grounds, 
but if so, these grounds should have been stated, and there 
is certainly no statement in the paper The money test, 
the test of actual expenditure, is in any case not an unfair 
one. It would be the same, we bdieve, if Sir William 
Crookes were going farther afield The people of the 
United States are very like ourselves as regards food 
consumption, and, to«ome extent, the peoples of France 
and Germany , while among others, whose diet is different 
from ours, wheat is still relatively unimportant, because, 
though they do not consume meat as the peoples of this 
country and the United States do, yet articles like rye 
and potatoes really constitute their main food, wheat 
being alnuMt an article of luxury by companson, and nut 
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a pnncipal food. Nowhere, according to Sir Willuuni 
Crookes’ own showing, is so much wheat consumed per 
head as in France, the United Kingdom, and the United 
States, the very countnes in which its relative importance 
is lowest as an article of diet It may be suggested, then, 
that in a scientific inquiry as to the possible shortage of 
food supplies in the near future the various chief articles 
of food of the peoples concerned, such as meat, dairy 
produce, fish, potatoes and sugar, should have been con¬ 
sidered, and not merely wheat There is another reason 
for this course Suppose, as I believe to be the case, that 
a large part of the earth’s surface is now used for the 
production of expensive articles of food like meat and 
dairy produce with the minimum of cultivation, the most 
that could happen as supplies became short might be a- 
change of cultivation, involving some addition, but 
perhaps no great addition, to the cost of production, but 
resulting in a simultaneous increase of the quantities of 
meat, dairy produce and cereals produced. The play, 
then, between different articles of fo^ must be considered 
If one article like wheat is taken by itself, it is plainly only 
a question of price At a point, the soil now used in 
growing meat and dairy produce by means of permanent 
pasturage could easily be taken to produce wheat or 
other cereals without any diminution, but rather along 
with an increase, of the production of meat and dairy 
produce at the same time, though at perhaps rather more 
cost At what point will shortage of all supplies, taken 
together, be felt, and how ? are the questions for the roan 
of science and agriculturist, and they are not to be an¬ 
swered by the sort of rule of thumb which is here applied 
to wheat 

There is yet another serious oversight, in my judgment, 
when we look at the paper from a purely statistical point 
of view Sir William Crookes goes into great detail as to 
the acreage under wheat in different countnes at different 
periods, but regarding the other side of the companson^ 
the population of bread-eaters and their rate of growth^ 
he gives no details at all He confines himself to the 
following assertion 

In 1871 the bread-eaters of the world numbered 
^71,000,000 In 1881 the numbers rose to 4x6^000^000; 
in 1891 to 472,600^000, and at the present time they 
number 516,500,00a The augmentation of the world’s 
bread eating population in a geometneal ratio is evi¬ 
denced by the fact that the yearly aggregates grow pro¬ 
gressively larger In the early seventies they rose 
4,300,000 per annum, while in the eighties they mcreased 
by more than 6,000,000 per annum, necessitatiiw anniml 
additions to the bread supply nearly one-half greater 
than sufficed twenty-five years aga” 

Clearly a sUtement like this ought not to be made m a 
I saentific paper, where a great deal turns upon the state¬ 
ment, without the details and references enabling any 
one to venfy and appreciate it Of course, it is quite 
possible for any one knowing population statistics, and 
content to classify Urge populations as breod-eacmg^ 
without inquinng in detail what proportion in each 
population IS really bread-eating, to make up a sUte- 
, xnent for himself, but there are cases of difficulty in any 
such grouping, and we are entitled to know what Sir 
William Crookes has done. In a scientific question like 
I this he should have been more specific for another 
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Tcason Ai the consumption of wheat per bead in 
<lif!erent wheat eating populations vanes a good deal, 
much may turn upon the nature ot* the increase, whether 
It IS hugest among the communities consuming wheat 
largely, or among the communities who consume little 
To comprehend, in fact, the real grovrth of wheat-con- 
sunung power, we must have an average which allows 
for the diflferent rates of consumption among the wheat¬ 
eating peoples, with references to the authonties for 
the statements as to each people: To set out this was 
of the essence of the problem Sir William Crookes had 
before him, and he has omitted it altogether The 
nature of the increased consumption in each country 
should also have been investigated It is asserted among 
farmers, for instance, that a considerable quantity of 
wheat, more than used to be the case, has of late years 
been taken in England for other purposes than the food 
of man, the wheat being given to cattle. Every one 
knows, again, that flour itself in domestic economy is 
more and more being applied as an element in cooking 
articles of luxury, and that it is not really used to a large 
extent as a principal food at all All this adds to the 
interest of the problem as to any approaching shortage 
of wheat, and the means of making it good, because so 
much may at need be diverted back from other purposes 
to the pnmary use as food, and it shows also that the 
question of wheat consumption is not one that can be 
studied, for any such purpose as that ronletnplated by 
Sir William Crookes, without an inflmty of detail In 
any case, it was a matter of scientific good faith that he 
should have given the details and the references for the 
important statement we have quoted, which he has not 
done. 

1 am not making a mere formal objection It is, of course, 
difficult to cntiase without having before us the details 
which Sir William Crookes has not given, but 1 have not 
the smallest doubt that the largest increase of bread 
caters, which his details would show, is among the 
peoples consuming little per head, and not mainly among 
the peoples consuming much One of the countncsi 
where wheat consumption per head is largest is Franee, 
and France is stationary in population. 

Having made these general observations on the 
method followed in the essay, I do not feel called upon to 
go into detail respecting the actual acreage, and possible 
acreage, of wheat, in different countries, on which ^\r 
William Crookes has to much to say Ihere is no 
question really more difficult The capacity of a given 
population for agriculture is here just as much in 
question as the capacity of the soil, and 1 quite agree in 
pnnciple with Sir William Crookes, that although ad¬ 
ditional soil might be available indefinitely for wheat in 
proper hands, yet as a matter of fact the soil practically 
available may be stnctly limited. But what be fails to 
take suffiaent note of, 1 believe, is the question of price. 
Load that would not be available for wheat with the 
price at sor to 351 per quarter, might become available 
in indefinite quantities with the pnee at 40# to Sos , and 
even dor, which are by no means famine prices But 
Sir William Crookes hu little to say on this factor of 
price. Alti^ether, I may suggest, he rehes toa much 
on American statisticians, without having himself verified 
their methods. Mr Davis for his purpose is not a 
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quotable authonty He should have gone behind Mr 
Davis and verified everything for himself 

The point on which the reference is made is rather a 
side one, but the danger of putting forth a sweeping 
statistical statement without adequate support is so well 
illustrated by it, that it may be useful to quote it Sir 
William Crookes states, p 35 

** Taking the cost of producing a given quantity of 
wheat in the United Kingdom at loor, the cost for the 
same amount in the United States is 6 ys, m India 66 j , 
and in Russia 54J ’’ 

Surely it is altogether erroneous statistically to put for¬ 
ward a statement like this without references How 
does Sir William Crookes know that England and the 
United States and the other countnes mentioned differ 
■o much as be states ? The cost of production he refers 
to IS either a maximum or a minimum, or a mean of two 
extremes, or an average , but which is it ? As he makes 
the statement it is really unintelligible If he means an 
average, as I presume must have been intended, how 
does he get the average ^ The statement is not one to 
be made in a scientific study without references and 
authorities, and full explanations of what is really meant. 

In conclusion, I may express the hope that in some 
future essay Sir William Crookes will revise his present 
work, and not only look into his statistics, but inquire 
into the question of the play among different articles of 
food in agncultural production and in human con 
sumption, instead of dealing with one article only As 
to his suggested remedy for too little wheat, the fixing 
of the nitrogen of the atmosphere, it is one which may 
well be disconnected from the paper itself Whatever 
may happen to wheat, the problem is one which should 
be attractive to the chemist on its own ments. !t is, 
perhaps, unfortunate that the suggestion should have 
been appended to an alarmist statistical paper, instead 
of being made from the chemical side only, as the statis¬ 
tics seem to give little support to the suggestion 

R- Giffen 


* THE PHYSICAL ATLAS. 

Atlcu of Meteorology A senes of over four hundred 
Maps prepared by J G Bartholomew, F R S E, and 
A. J Herbertson, Ph D , and edited by Alexander 
Buchan, LL D, F R.S (Westminster Archibald 
Constable and Co, 1899.) 

F the making of meteorological observations there is 
nditnd, and some, who have only a partial acquaint¬ 
ance with the subject, might be tempted to add, no result 
But such a cnticism, however smart, is emmently unjust, 
and as a protest against such an unchan table opinion it 
was a wise and happy thought to endeavour to combine 
the outcome of the labours of many observers into a 
monumental form, which could appeal to the eye of 
many untrained in scientific methods, and convince them 
that time and thought and moqcy had not been lavished 
m vain on mere childish records, but that earnest en¬ 
deavour had harvested an abundance of facts, which only 
^poeded orderly arrangement and skilful grouping to make 
them available for instruction and edification. To the 
scientific mind well versed in such matters this compila¬ 
tion can appeal more strongly and more worthily, for it 
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demonstrates not only what has been successfully accom 
plished already, but exhibits the deficiencies that demand 
attention and offer prospects for hopeful exploration 
These deficiencies will be mainly of two kinds One, due 
to the dearth of inforenatton from sparsely inhabited dis¬ 
tricts in inhospitable climates, or from regions where no 
well ordered government obtains Such lacuna? are re¬ 
grettable, but will gradually disappear in presence of 
individual enterprise, employing the same means as those 
which have been successful in more settled lands 1 he 
other IS more serious, and may be traced to the want of 
greater originality in the construction and management 
of instruments devoted to particular ends Imitation and 
repetition have probably been two of the mam causes from 
which meteorology has suffered We have been too con¬ 
tent with the readings of barometers and thermometers 
in convenient positions, and have made but few attempts 
to investigate meteorological phenomena at elevated 
stations above the earth’s surface, leading, it may be, to 
a knowledge of vertical gradients of pressure, tempera 
ture, humidity, &c, and suggesting new lines of useful 
inquiry It may seem an ungracious remark with 
this collection of valuable facts before us, but it would 
appear that we have been too much engaged in recording I 
the results of particular combinations of the atmosphere 
in particular distnets, and too little concerned in the 
antecedent processes that have produced the effects we 
are so eager to register 

This existing wealth of meteorological observations 
makes us gratefully recognise the amount of labour that 
has been bestowed upon the production of this atlas The 
task must have been a leviathan one, and it has been 
grappled with manfully The meagre bibliography of 
four pages attached to the work, and which we cannot 
help regarding as somewhat unworthy of its place, can 
only very feebly indicate the sources of information that 
must have been consulted in the preparation of this 
record of the climate and the weather of the world 
Scattered over many lands and desenbed in various 
languages are valuable observations and memoirs, which 
It must have been the object of the compiler and his 
assistants to weld into this convenient form , and the 
eminent authorities who have associated themselves with 
the editor of this undertaking are a sufficient guarantee 
that all that is serviceable, all that is trustworthy, has 
been extracted from these hidden journals and memoirs 
The general result is a collection xA maps which are to a 
certain extent diagrams or the pictorial representation of 
much tabular work, and their study affords' not only 
grounds for congratulation, but will tend to prevent un¬ 
necessary duplication and suggest the necessity for more 
strenuous and more scientific application of the methods 
open to us 

The atlas, consisting in all of thirty-four plates, is 
arranged to afford information on two distinct objects of 
meteorological inquiry, climate and weather—that is to 
say, variations of the dfinosphenc conditions for short and 
long poioOs. Under the first heading, climate, we have 
eight subdivisions. These are (i) isotherms, showing the 
seasonal and annual distribution of temperature oVer the 
world generally, and in greater detail for those countnes 
where a sufficient number of observations exists to permit 
the lines of equal temperature to be drawn with exact- 
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ness , (2) isobars showing the distribution of atmospheric 
pressure, and arrows to indicate the prevailing direction 
of winds , (3; the refations existing between isotherms 
and isobars, (4, 6) showing respectively the general 

distribution of sunshine, cloud and rain over the globe , 
(7) maps of hyetal regions and the seasonal distnbution 
of rain , and (8) isobars and isohyets indicating monthly 
and annual distribution of barometric pressure and rain¬ 
fall as related to each other for vanous countries 

It is impossible to enter here into details of the manner 
in which each and every of these subdivisions is treated, 
to discuss the pnnciples which have guided the editor 
tn constructing the maps and in overcoming the difficultiea 
which naturally beset a diagrammatic representation It 
goes without saying that the highest authorities have been 
consulted m the preparation, and, indeed, are to a certain 
extent responsible for the accuracy of the maps. These 
are executed in a very admirable manner, though some¬ 
times the very neatness of execution makes it a little 
difficult to rapidly grasp the detail printed on them. As 
a rule, successive changes in the climatic element are 
shown by more intense washes of the same colour , and 
we could have wished that this rule had been more uni¬ 
formly observed, since no abrupt change, such as that sug- 
I gested by a change of colour, distinguishes the gradual 
variation of climate with latitude For example, there la 
no sudden change of temperature to the north or south of 
an arbitrarily selected isotherm, yet one passes on these 
maps from red to yellow and from yellow to green with 
startling suddenness, as though some new feature bad 
been introduced 

The second main division, under the genenc title 
“weather,” naturally deals with the atmospheric con¬ 
ditions which have to be taken into account in making a 
forecast whether for a shorter or longer period Here 
possibly there is opportunity for the exercise of greater 
originality in the selection of the necessary matenal than 
in the earlier section, which deals simply with the direct 
results of observation l*or the systematic study of 
anomalous weather is of comparatively recent growth, and 
the information, based as it usually is, on shorter senes 
of observations made in districts where observatones are 
more sparsely scattered, is not so definite nor so precise 
as that which charactenses the older observations made 
in climates which do not expcnence those typical storms 
whose careful study has been attended always with in¬ 
teresting, and generally with beneficial, results. In this 
section, if anywhere in the volume, tome alteration may 
be necessary hereaAer in the deUil and arrangement, oc¬ 
casioned either by the deductions from more recent ob¬ 
servations, or by greater generalisations due to theoretical 
application. But it is safe to say that a very admirable 
use has been made of the information that at present 
exists, and in the descnption prefixed to the maps will be 
found a careful summary, not only of the inquiries insti¬ 
tuted by national bureaux, such as that of the United 
States with its widespread network of stations, but also of 
the individual researches of such physicists as Hann^ 
Eliot, Van Bobber, Doberck and others whose names 
are household words. 

The sections into which the editor divides the subject 
of typical and anomalous weather, or the groups under 
which our present knowledge of this subject can be 
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presented, are five in number Barometnc pressure of 
necessity plays the pnncipal part in the arrangement 
and subdivision of the section The maps are constructed 
to exhibit the pressure conditions which obtain in 
abnormally hot and cold seasons and months m diflTeren 
regions, those which produce recognised types of wind 
and weather, or accompany typical storms of all 
kinds To these are added maps showing the tracks of 
storms and the distribution of storm frequency, with a 
final senes showing typical distnbutions of deviations 
from the normal monthly pressure, upon the study of 
which the forecasting of the probable weather for a 
season will be based, as well as the distnbqtion of the 
mean deviations from these normals From this descrip¬ 
tion of the contents of the two sections, it will be seen 
that the atlas is essentially a book of results It sum 
manses what has been already accomplished by patient 
effort and long-continued observation, and the result is 
encouraging Mr Huchan, who signs the introduction in 
his capacity of editor, contends— 

“ If the present state of the science [of meteorology] 
as regards the geographical distnbution of results be 
compared with that of the other sciences, such ai 
geology and the biological sciences, it stands second to 
none None of these sciences can show such a world 
wide distribution of precise results as are collected in 
this Atlas of Meteorology in illustration of the 
geographical distribution of temperature pressure, 
humidity, cloud, rainfall and movements of the atmo 
sphere, with illustrations of their influence over, and 
inter relations with each other” 

How far this remark is justified must be left to the 
individual judgment of those who it is hoped will read 
and digest this first instalment of the Physical Atlas 

W E P 


THE NORTH AMERICAN SLIME MOULDS 
The North American S/tme Moulds By Prof T H 
McBnde Pp xvii + 231, and plates (New York 
the Macmillan Company London Macmillan and 
Ca, Ltd, 1899) 

HE group of organisms known as Myxomycetes, or as 
Mycetozoa of De Bary and Rostafinski, has of late 
years received much careful study in the United States 
In 1834 Schwemitz published his “Synopsis of North 
Amencan tungi," and his large collection of Myxo¬ 
mycetes has been recognised in that country as the 
standard authority for reference In 1848 Curtis con- 
tnbuted articles to journals on the subject, and both he 
and Ravenel made extensive gatherings in the south¬ 
eastern States Since that time Amencan investigators, 
conspicuous among whom should be mentioned Prof 
Peck and the late Dr G A Rex, have done excellent 
work, new species have been discovered, and large 
collections have been made in diflferent parts of the 
States The professors of botany have brought the 
Myxomycetes into their course of instruction, and a 
literature has sprung up founded to a considerable 
extent on local research 

Pro£ McBnde, of the Univenity of Iowa, has made an 
important addition to this literature in the work under 
notice. In an interesting preface he pays a jvell- 
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deserved tnbute to the labours of Rostafinski, and we are 
glad to see that he founds his classification on the lines 
laid down m Rostafinski’s monograph of the Mycetozoa, 
but he prefers the older name Myxomycetes for the de¬ 
signation of the group In this he follows Dr Scott in 
his admirable book on structural botany, at the same 
time, Prof McBnde fairly discusses, from a botanist's 
point of view, the claims that have been advanced for 
including them m the animal kingdom, and sums up by 
saying— 

“Why call them either animals or plants? The 
Myxomycetes are independent All that we may attempt 
IS to assert their nearer kindred with one or other of 
Life's great branches ” 

From this standpoint, however, we do not think that 
the adoption of the name “ slime moulds ” is a happy one 
If, as the professor remarks, their position is “ a matter of 
uncertainty, not to say perplexity,” and in the face of the 
high authority of Rostafinski, under De nary's super 
vision, for the name Mycetozoa, an English translation of 
either word seems to be hardly needed 

The question of nomenclature is perhaps a more burn¬ 
ing one in the States than it is with us, where De 
Candolle's law is very much accepted in practice. 

Prof McBnde speaks warmly on the subject on p 10 
of the preface Instead of adopting the earliest published 
specific name of a species in the genus in which it now 
stands, and giving as the authority the name of the 
person who first placed it in that genus (leaving the 
history of the first describer to be traced in the un¬ 
fortunately necessary list of synonyms), he aims at giving 
the earliest published specific name, under whatever 
genus It appeared, giving as the authority the name of 
the first desenber in brackets, followed by the name of 
the placer m the present genus. If an important object 
in appending the authority were to commemorate the 
name of the first recorder, we should agree with the 
professor, and as a matter of sentiment there is much to 
be said in favour of his view , but if the object in quoting 
the authority be solely to establish the identity of a 
species, apart from personal considerations, De Candolle’s 
rule has the advantage of simplicity The ideal con¬ 
ception of a uniform system of classification universally 
accepted appears to be unattainable, at least m the 
present generation, considenng the strongly-held and 
diverging views which now prevail, but Prof McBnde 
has devoted much labour to searching the oldest records, 
short and incomplete as many of them are and compiled 
with the aid of imperfect instruments, and we cannot but 
admire the thorougjiness with which he has endeavoured 
to carry out his principle 

When we bear in mind the wide variation which we 
find in many species that offer abundant material for 
observation, as, for example, in Physarum nutans Pers , 
the adoption of a mam centre as the type and the de- 
scnptioQ of diverging forms as vaneties appears to be 
in accordance with the actual facts, and is of assistance 
to students Prof McBride, however, avoids the intro¬ 
duction of varieties, and therefore multiplies the species 
recorded in his work to an extent which may not meet 
iqth universal approval, but it is fair to note that in 
many coses he leaves the specific value an open question. 
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On the other hand, in those species which have come 
under his personal observation—and these embrace a 
very large proportion of the whole—his descriptions are 
admirable. We read them with the confidence that they 
are accurate and drawn from nature, they give us new 
information and a graphic picture of many species which 
have seldom or never been recorded in Europe, and it is 
needless to say that the measurement of spores can be 
entirely relied upon. 

To those who are within reach of the University of 
Iowa, the fact that the species described are represented 
by type specimens in the herbarium of that institution 
IS of t he utmost value, for, however excellent the de- 
scnption, It IS to the type itself that we must fall back as 
the last resource when so much depends on minute 
microscopical examination 

The physiology of the Myxoniycetes does not appear 
to have received the careful study in Iowa which we may 
hope for in the future, considenng the wealth of material 
which the region affords On more than one occasion 
Prof McDnde refers to formation of spores as preceding 
that of the capillitium On p. io 8 he says, in speaking 
of the capillitium 

“ It IS necessary to recall the fact that in the best case 
all such structures of the fructification are but forms of 
the residue after the formation of the spores.^’ 

A laboratory exp enment of no great difficulty shows, 
by a senes of stained preparations of matunng sporangia, 
that the capillitium matenal, together with the calcareous 
matter when present, is separated from the spore-plasma 
before the karyokinetic division of the nuclei takes place 
preparatory to the formation of the spores , thus the 
capillitium is formed before the spores. 

With regard to the systematic part, Prof McBnde’s 
work must take a pre-eminent position as a guide for 
students in Amenca, and its value will not be conhned 
to those on the other side of the Atlantic We lay the 
book down^with a refreshing sense that it is a tnistwonhy 
history wntten in a pleasing manner by one who has a 
wide grasp of his subject 


A NEW MATERIA MEDICA 
Am Iniroducitom to ike htudy of Matena Medtca Being 
a short account of the more important crude drugs of 
vegeuble and animal ongin By Henry G Greenish, 
F 1 C, F L.S With S13 illustrations. Pp. xxi + 511 
(London J and A Churchill, 1899.) 

HE position of Mr Greenish as Professor of Matena 
Mcdicaand Pharmacy to the Pharmaceutical Society 
of Great Bntain has enabled him to produce in the book 
before ns a very useful aid to the students attendmg his 
lectures, as well as a valuable handbook to the subject 
for the use of those of nper years. In hUs preface the 
author is carefol to explain the meaning of the term 
Matena Medica, and to qualify the meaning of the words 
“crude drugs” as distinct from those that have been 
subjected to preparatlfti In this coonectipn he says 

“The term Matena Medica literallv interpreted signi¬ 
fies all remedial agents of whatever kind, but it is more 
Goniinonly used to designate that department of medicine 
devoted to the comideratkm of simple medianal sub- 
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stances known as ' drugs' In medicine the term le 
usually employed in this sense, but in pbarmaev it is 
generally understood to include only those drugs that are 
derived from the animal and vegetable kingdoms, and 
ha\e not undergone any process of elaboration whereby 
their characters have bt^n materially altered, such drugs 
are term^ crude drugs Thus the poppv capsule is a 
crude drug, and opium, which consists 01 the dried latex 
of the unripe capsule, is also classed as a crude drug, but 
the alkaloid morphine, which is the chief constituent of 
opium, and can be extracted from it onlybv a comparatively 
elaborate process, is not regarded as suen Similarly the 
resins, oleo-resins, gum resins, vanous dned juices, &c., 
are included amongst the crude drugs. The term is also 
extended to certain vegetable extracts imported from dis 
tant countnes in which alone they are prepared, even if 
they have been partially purified, as, for instance, Cutch 
and Gambler, although similar extracts prepared in this 
country would no longer be considered as crude drugs.” 

This explanation will serve to show the nature and 
aim of Mr Greenish’s work, which is earned through 
with much distinctness, and each subject is treated in 
the clearest possible manner and on the same system 
throughout 

The arrangement of the subjects under the headings 
of leaves, dowers, fruits, seeds, woods, barks, resins, oils, 
and so on, is a novel one in works of this kind, so far as 
English publications are concerned, and for students* 
purposes it is perhaps the best that could be adopted, 
especially with the aid of the tabular classification ac¬ 
cording to the natural orders, which Mr Greenish gives 
at the end of the book , but we are inclined to think that 
this classification would have been more useful, es¬ 
pecially to those with a botanical knowledge, had it been 
arranged in scientific sequence rather than alphabetical* 
and, further, to have separated the plant products from/ 
those of animal origin This rlassificatioo, however, 
will be found of much use, inasmuch as one secs at a 
glance what medicinal plants are included in any given, 
order, together with a statement as to what part of the 
plant 18 used and a reference to the page where the 
description is to be found 

That the arrangement of each individual subject under 
its special head is the best that could have been devised 
there can be no possible doubt Each drug appears first 
under its English name, as, for instance, Red Rose Petals 
in large capitals, followed by its Latin equivalent Petaia 
Rosat Galltcaej or, again. Foxglove leaves, Fol%a 
digttalts Following these are paragraphs under the 
heads of source, &c., deacnption, constituents, and uses, 
and, where necessary, substitutes and adulterations The 
whole 18 written in such a clear style, and in such plain 
language, that there is no difficulty m understanding at 
once what is intended Moreover, the summing up of 
the description and the points to be observed by the 
student are terse yet sufficient, and being pnnted in 
Italics at once catch the student’s eye. Thus under 
Chiretta {Swerha Cktraia) the following occurs 

“The student should observe— 

(а) The purplish-brown colour of the stem 

( б ) The large continuous pith 
(c| The intensely bmer taste* 

(a) The opposite leaves. 

(#) The bicarpellary, unilocular fruits.” 

The first three characters will suffice to distmguish the 
genuine drug from other speaet of Smrtia which some- 
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'tunes are mixed with it or substituted for it, as well as 
from other substitutSoos that have been occasionally 
noticed The last two are characteristic of the natural 
order Gentianc^, and are also useful in ulentifying the 
drug 

That the book is not without errors and omissions we 
are not prepared to say What book, especially in its 
'first edition, can ever be so regarded ? Thus, for instance, 
•under the head of capsicum fhiits, Mr Greenish, though 
mentioning that the plant is cultivated in Eastern Afnca, 
does not mention Zanzibar in particular as one of the 
commercwl kinds known in the Bntish markets, nor 
does he even allude to Japan as a source of these 
pungent fruits, though of late laige quantities have been 
imported thence to this country But with a book so 
carefully worked out and so thoroughly well got up, it 
IS ungracious to find faults, many of which have no 
doubt already been observed by its author and noted for 
correction m a new edition, which will probably not be 
long before it is called for, as the book is one that must 
be in the hands of the continuously increasing number of 
, pharmaceutical students 

We had almost forgotten to say that the numerous 
illustrations add much to the value of the book. They 
have been carefully selected, and the source from which 
they are taken is acknowledged beneath each figure 


OUR BOOK SHELF 

Discrtptwi General Ckemstry By S £ Tilman 
Second Edition. Pp x+429 (London Chapman 
and Hall, Ltd New York John Wiley and Sons, 
1899.) 

The author of this volume is professor of chemistry, 
mineralogy and geology in the United States Military 
Academy, and the book embodies an attempt to present 
diemical saence in a form and compass adapted to 
special circumstances Whilst in the opinion of the 
author the chemical knowledge most requisite to the 
average professional soldier differs but little from that 
essential to other educated men the experience and 
judgment of the Academic Board and of tneir military 
supenors has limited the course to about two months 
From this statement, as well as from the concentration 
of three saences in one professor, it would appear that 
the dogged resistance to the encroachment of science on 
the art of war which distinguishes the Anglo-Saxon in 
this country, is well maintained in Amenca. It is 
evident, also, that the task of the author is no light one 
He has discharged it bv presenting a tolerably foil and 
very lucid account of the chief pnnciples of chemistry, 
•followed by a considerable amount of descriptive matter, 
illustrated, and we may say illuminated, where possible, 
by reference to things of military interest The outcome 
IB a very readable volume, containing information which, 
if It could be conveyed under reasonable conditions, 
would be of great value to the future soldier But it 
need hardly be said that a mass of scientific information, 
however skilfully selected and well written or well 
spoken, will give in no important measure a saentific 
habit of romo, or an animate knowledge of science On 
the whole, however, Prof Tilman has probably done the 
best possiUe under the circumstances. 

Among matters of special interest in the book are the 
accounts of American metallurgical processes. The 
descriptions of unportant chemical maustnes are also 
clear and concisa The weakest point to be noticed in 
the book is the treatment of fuel calonmetry There is 
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no descnption of a calorimeter or a pyrometer, and the 
old mislcMing formula: for the calculation of "calorific 
power "and "calorific intensity" are introduced. The 
exhaustive experiments of the late Scheurer-Kestner, 
which showeo the uselessness of such formulce, do not 
seem to have become as well known as they should be. 

A.S. 

Zaoio^a By Prof Achille Gnffini Pp xvi + 384. 

(Milan Uinco Hoepli, 190a) 

This book is divided into an introductory part (26 pp.), 
dealing with the history and scope of zoology^ and thic 
bn>Ader principles of morphology and physiology of 
animal forms, followed by a mam part (3^7 pp X m which 
the great groups of animals are successively dealt with 
in a roughly descending order, the whole ending with an 
"epilogue” (16 ppX embodying an ambitious classifica- 
tory table, and certain philosophic deductions which, in 
deference to the scruples of his countrymen, the 
author is willing to let pass unread 1 It is in places 
very thin and antiquated, and its illustrations are on 
the whole the most interesting feature, since they alone 
proclaim it a text-book mainly begotten of the text- 
Dooks, with little fresh thought or aim at originality 
There are five hundred and five figures in all, many 
representing animals in a state of nature, at times with 
theatneal sensationalism, others delineating the facts of 
anatomy and minute structure, still others schematic. 
Taken collectively, they are an omnium gatherum of an 
inferior order Page after page bears the time-worn 
figures which we find in nearly every text-book under the 
sun, here reproduced without acknowledgment and in 
some cases in a disguised form , and when originality is 
attempted the result is in places ludicrous , as, for 
example, in the physiological scheme on p 81, and the 
figure of the Molluscan nervous system on p 329. A 
set of figures is repeatedly introduced m supposed 
representation of the eggs and larvee of the frog \Ra$M) 
—the egg mass is that of Pelodytes^ the larvae are a com¬ 
bination of the old, old figures of Rdsel von Rosenhof 
(which, for that matter, still do duty in current works m 
our own tongue), of Eckerand others with which we have 
long been familiar (Jn p 224 there is a figure of a pre¬ 
sumed AscidiOy which, as Huxley would have said, 
" illustrates, but does not adorn " the text, since it is that 
of a Ciona^ curiously enough copied (but with reversal) 
from Huxley's " Manual of the Invertebrata,” m which it 
18 erroneously named Phallusia meniula The figure of 
a horse (p. 121) simply insults that graceful beast. The 
author in a len^hy preface deplores, with just cause, the 
existing meth^s of teaching natural science in the 
Italian schools, for which his l^k is especially designed 
in accordance with the requirements of the State , and 
in support of his plea for improvement he cites forablc 
pass^es from addresses on the subject by Pnffs. 
Emery, Camerano (his teacher) and others. Proceeding 
to the question of nomenclature, he excuses himself tiie 
adoption of its modem rules on the grounds of his 
having been on a former occasion reproached for wnting 
Molge instead of Triton For this, something may perhm 
be said from his point of view, but there is no excuse for 
the elevation of the racial names of mankind to speafic 
rank {Ex Homo arcticus^ H cafer^ et sic de caeteris)- 
Both figures and Latin names of some of the humbler 
creatures—transcribed from books which are old and 
out of date—are antiquated, and we deem further com¬ 
ment unnecessary, except to remark that the treatment of 
many great groups is so meagre that it is well-nigh 
useless. G B H 

The Bntish Journal Photogra^c Almanac for 190a 

Edited by Thomas Bedding Pp. 1516^ (Londra: 

Henry Greenwood and Ca, 1899.) 

Rcoularly every year we receive this most usefiil 
annual, and as regularly we have to record its growth. 
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This year the volume reaches the grand total of 1516 
pages, and IS the largest yet issued, exceeding that of 
last year bv about 40 pages Hie popularity of such a 
book can be best judged by its sale, for photographers 
soon find out which of the numerous books on this 
subject are suited to their needs We gather from the 
Bntish Journal of Phoiograjhy that the 1899 edition of 
this almanac, an edition which was composed of 20,500 
copies, was rapidly disposed of within three months of 
publication, a fact which speaks for itself This, the 
thirty-ninth annual issue, is quite up to, even if it does 
not exceed in interest, the previous volumes It will be 
found an absolute mine of information we notice a great 
number of articles dealing with all branches of the art 
which gives the reader hints for future work, and results 
of the experience gained by others Other parts are 
devoted to a summary of the progress made during the 
past year, practical notes and suggestions, miscellaneous 
information, and many other sections of interest As 
usual, the advertisements form a great portion of the 
book 

The almanac is carrying on the crusade of advocating 
the use of the metric system m all photographic matters, 
and has great hopes of the practice becoming universal 
To further this object the metric equivalents of the 
Bntish system are given in .ill tables and formulae 
Much more might be written about the contents of this 
volume, but it is hoped that sufficient has been said to I 
enable the reader to form the opinion that it ought to ^ 
find a place in every photographic studio 
The frontispiece is an excellent bromide print by 
Messrs Wellington and Ward from a negative by Mr 
H Walter Barnett, and numerous other illustrations will | 
be found intermingled with the text 

The Elemenis of Blowpipe Analysts By Frcdcnck 
Hutton Getman Pp 77 (New York The Macmillan 
Company London Macmillan and Co, Ltd, 1899) 
The contents of this slight book include the orthodox 
blowpipe tests such as are found in most books on quah 
tattve analysix, together with an account of the behaviour 
of some of the principal ores before the blowpipe A 
meritonous feature is that the general chemical action of 
the common fluxes is explained In other respects it is 
not easy to find points billing for special praise An in 
corooration of some at least of the admirable tests de- 
senoed in Bunsen's ^ Flammenreactionen ” would have 
made an improvement The following minor errors are 
perhaps worth noting On p lOi, decrepitation is dc 
scribed as the crackling of a substance due to the sudden 
expansion of combined water on heating,’’ and incand 
esccnce as “ the white light emitted by a substance that 
IS infusible when subject^ to a high temperature ” On 
pp. II and 13, Sliver oxide is printed AgO On p. 17, 
the fonnula; ot borax and microcosmic salt are given 
without water of crystallisation—an important omission 
from the nssaycr’s TOint of view On p 40, the only test 
for phosphates is that of fiame colouration, the reduction 
with sodium or magnesium being omitted 

The Elements of Euclid Books 1 -vi By R Lachlan 
New and revised edition Pp ix + 489 (London 
Edward Arnold, 1899; 

The editor of these Elements tells us in the preface that 
he has endeavoured to make the subject ns easy as pos¬ 
sible for beginners by the use of simple language, and by 
resenting the argument in the clearest form Further, 
e has attempted to embody in the book, and with great 
success, the additions and improvements in statement 
and method which twelve years’ experience as an 
examiner and teacher has shown to be desirable 
Throughout the book Euclid’s sequence of propositions 
has maintained, but in mady cases several well 
known alternative proofs have been substituted for those 
of Euclid In places where the student might expenence 
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difficulties fuller notes are added , and attached occasion¬ 
ally to propositfons are others which it is important for 
the bcfpnncr to know The appendix to the last book 
contains many interesting problems of theorems for more 
advanced students, and this is followed by a consider¬ 
able number of miscellaneous exercises. Students and 
teachers should find this form of the Elements of Euclid 
in many respects serviceable 

Essass du Commerce el de f Industrie By L Cuniasse 
and R Zwilling Pp vni -H 302 (Pans Carrd and 
Naud, 1899} 

The essential features of a book dealing with the subject 
of commercial analysis, whether intended for student or 
professional analyst, are careful elaboration and extreme 
minuteness of det.-iil As it is impossible for any analyst to 
have had an expenence of more than a limited number 
of analytical processes, or at least such an experience as 
would justify him in publishing them, one naturally 
expects a book on commercial analysis to be devoted to 
special branches of the subject, unless, of course, a 
number of wnters co-operate in its production There 
arc many special treatises of the kind relating to assay¬ 
ing, iron and steel analysis, to the analysis of soaps and 
fats, tanning materials, &.c, which supply everything 
that IS needful in this respect To state that the present 
volume contains an account of nearly every branch of 
commercial analysis within the compass of 379 small 
octavo pages, that the subjects of leather, glue, vinegar, 
&c , are dismissed m one page, and that the analyses of 
other products are treated m the same cursory and 
superficial manner, is a doubtful recommendation 

Dairy Chemistry a Practical Handbook for Dairy 
Chemists ana others ha^anj^ control of Dairies By 
H Droop Richmond Pp xix-1-384. (Charles Gnffin 
and Co, 1899) 

This is a handbook for the chemist's laboratory, and 
deals especially with the matters on which his opinion 
will be asked, and with the methods of examination be 
may employ Although of considerable size, it by no 
means includes the whole subject of dairy chemistry 
The relations of the cow’s diet to milk production, and 
Its influence on the quality of the mill^ and also the 
chemistry of dairy operations, are not discussed, though 
some parts of these subjects arc referred to by the way 
The author has had p^uharly favourable opportunities 
for becoming a master of his subject, and the book is full 
of information which will be valuable to the dairy 
chemist Nevertheless, it is not unfrequently disap¬ 
pointing The different parts of the subject are treated 
with very different degrees of fulness, and the expositions 
are not always clear The book will be of most use to 
those who are already acquainted with the subject 

A Manual ^ Surgical Treatment By Prof W Watson 
Cheyue, F R S , and F F Burgbard, F R.C S In six 
parts Part 11 Pp xix 4- 382 (London Longmans, 
Green and Ca, 18^) 

The second part of this manual of surgical treatment 
fully justifies the good opinion which was recently ex¬ 
press in these pages of the first part It deals with 
deformities, the surgical aflfections of the skin, nails, 
lymphatics, burss, muscles, tendons, nerves and blood- 
vesms The authors prefix to the volume a very proper 
statement that it is their endeavour to give only the 
salient points in the symptoms and pathology of surgical 
diseases, whilst they enter more fully into tne question 
of treatment The various topics are treated in a dear 
and concise manner, the information is accurate and 
modem, and there is an excellent index If the future 
parts fulfil the promise of those already issued, the work 
will take rank as one of the best amongst the many 
surgical treatises which have recently issued from the 
English press. D’A. P 
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LETTERS TO THE EDITOR 

[ Tlu dMi n»t JUUt kim$Elf rEiptmthit f^r EpinUm $x 

pmtEd hy il/r CEmsporndmis Ndtktr tmm k$ undm^tmAi 
U r$imm^ «r t» cErrtspomd with tk$ wriiErs eK n^Eciid 
mmmscripU imiEMdEdfir tkis et mmp EihE^part ej Natdkb. 
He MEtrcE it takEm Ef omEHjmEttt cEmmmn$EmtiEm ] 

Stockholm Internatlonol Conference on the Explore 
tion of the Bee 

Me Kylb’s letter in the current number of Nature is 
I nterestiDK expression of individual opinion as to the pro 
posali of the Stockholm Conference, but it may be doubted 
whether he succeeds in his aim of conducing to **greater clear 
ness on the points at issue " 

1 do not know to what extent Mr Kyle is authorised to 
represent the British delates who attended the Conference 
They remain silent, while he replies—interpreting their report 
In one place he tells us that “ this [hydrographi^l] work was 
not intended to hinder the further prosecution of stnctlybio 
logical research "—for which assurance I hope biolngists will 
be duly ^teful—and further on he says that ** the areas of 
Investigation will assuredly come under re consideration " Will 
the delegates endorse that ? Re consideration of certain points 
was exactly what I asked for (see Naturb, p. 78) 

But whether authoiised to speak for the delegates or not, Mr 
Kyle IS certainly not entitled to say that I do not fully 
appreciate, and have not fully weighed, the Stockholm report 
I have weighed it over and over again, and still adhere to my 
statement that it does not contain a definite programme of 
biological work. The sections ^fr Kyle quotes and refers me 
to (I , II , Ilia , 111 ^ , &c ) consist merely of statements of a 
quite genernl nature as to what is **desirable*’—admirable 
sentiments which are neither new nor definite, but have been 
before the public for some years, and are in the main agreed to 
on all iidea We hxikcd for something more from ims Con 
ference under the heading **programme" than pious wishes of 
the same unexceptionable nature as—that it is desirable to have 
full information about everything If Mr Kyle is satisfied 
wiih a “definite programme" of this nature, I am not| and, 
moreover, I think we have reason to believe that tAt dehgattt 
ihtmsiivts artf not What are we to understand from their 
ominous silence, and what is the meaning of the followiiw 
remarkable statement In the protocols of the Committee No. 11 
(see Report, p Iv )? “It is thereupon expressly stated on 
diflfercnl sides that a more precise and detailed elaboration of 
the biological programme is desired " And then further on 
“ such a detailed elalioration of the programme is rejected 
This document is agreed to in the more p;encnil form in which 
It has been proposed, in order that unantmous acceptance of it 
may be arrived at " It is evident then that some of the dele 
gates felt the same wont of a more precise and detailed pro 
mmme that I do It would be interesting to know if the 
biological delegates played the port of the eleven obstinate 
jurymen who had to be convinced in order to secure unommity 
At any rate, this reference to the words of the report must 
effectually dispose of Mr Kyle’s contention that the programme 
is Bufliicient It was evidently f$oi sufficittU in the eyes of some 
of the delegates themselvea. 

Finally, Mr Kyle asks if I can show a more definite pro 
gramme. There can be no great difficulty in that, but I would 
rather it came from those w!m were officully appointed to draw 
It up, and I hope that those delegates who evidently hod some 
thing of the kind in their minds will publish it It will be too 
absurd if any idea of official reticence is allowed to deprive 
independent biologists of such ideas and advice os the delmtes 
con nimisb, whether unanimously or no If, however, our ofndal 
representatives do not speak, I shall probably publish soon a de 
toiled programme I have had in my mind for some time in con 
nection with the work of the Lancashire Sea Fisheries Committee 
It is unnecessary for me to answer the latter port of Mr. 
Kyle's letter, which deals with Mr Allen's cnticisms, and con 
tains a curious caricature of the work of the Marine Biological 
Associatton. But however much I may differ from the rest of 
Mr Kyle's remarks, it gives me pleasure to agree most cor 
dially with the sentiment expressed In his final panuraph. 
Liverpool, December 16. W A IIbrdman 

Meteorology et the Berlin Oeographlcel Congrees 
In the report of the Geographical ConEieas at Berlin 
(Nature, voL lx. p. 633), It Is said that the lost meeting 
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of the Congress was to have been addreved by Prof Hergesellr 
but os he nsd somewhat rashly mode on ascent in a balloon the 
previous day, the Congress hod been formally closed before he 
returned to Mrhn 

In justice to my coAeague, the President of the InternaUonal 
Aeronautical Committee, and to maintain the customary accuracy 
of Nature, I beg to correct thu statement by saying that 
although Prof Hergesell, m my stead, did make a high Iwloon 
oscendon with Dr Berson, and so co-operated in me eighth 
international ascent of balloons on the Continent, yet he also- 
presented his paper to the Congress at the appointed time the 
next day 

It may be well to explain that with the idea of extending the 
sphere of geography, it vras arranged to have recent results of 
trie exploration of the atmosphere brought before the Congress 
by members of the Aenmauticol Committee Accordingly, 
Prof Hergesell, of Strossburg, spoke of the instructional balloon 
ascents in Europe, in which, unfortunately, England has not 
participated, Prof Assmonn, of Berlin, desenbed the scientific 
balloon ascents executed by the German Aeronautical Society , 
M Telsserenc dc Bort, of Pans, explained the work that he 
has been doing with ballons sondes to get information about the 
high atmosphere, and 1 myself give an account of the use of 
kites in Amenca to study the meteorological conditions of the 
lowir mile or two of air A LawRKNCK Rotc h 

Blue Hill Meteorological Observatory, Mass , U S A. 

December i 

I AM happy to hear that Prof Hergesell returned to Berlin 
in time to read his paper My mistake is due to hearing it 
officially annoiincnl in the morning that it was feared he could 
not return in tune, and to the report m a Berlin newspaper that 
he hud not returned It was of course impossible for me to 
attend all the meetings, and in summarising so vast a programme 
as that of the Seventh International Congress, some mistakes 
are sure to be made It is almost unnecessary to add that no 
aspersion on Prof Hergesell was Intended, the completion of 
an unex|icctedly prolonged experiment is worth more to science 
than the reading of many papers 

THE Writer op the Refori 


Shadows of Insects 

1 HAVE only just seen the letter of your correspondent (Capt* 
D Wilson Barker) in your issue of the 7th inst on the subject 
of “ Butterfly Shadows.” 

The habit he observes in the butterfly of always adjusting ita 
position after alighting, I have also frequently remarkra in the 
ordinary garden fly and bluebottle They ore food of con¬ 
gregating on shrubs or ivy in bright sunlight, whence they 
make short excursive flights in the air returning as nearly as 
possible to the same place , but no matter which way they are 
turned when they alight, they immediately readjust their 
position, and will always be found with iheir heads directed to 
the same point of the compass. 

1 have constantly observed this habit of theirs, but have 
never seen it mentioned m any natural history It seems hardly 
likely that in the case of flies the practice can have anything to 
do with sAadows Wm Parkinson 

Deerhurst, Coventry Pork, Strealhom, December 15 


Mooquitoea and Malaria 

It may be of interest to record the fact that though dunng 
the months of June, July and August I collected and examined 
about 300 mosquitoes in thu town, I only came across one 
specimen of the spotted winged mosquito which is desenbed os 
the malaria conveying species by Major Ross The majority, 
quite 75 per cent of the specimens captured, were the harmless 
grey kind, the rest bang chiefly the equally harmless tiger or 
Driblet] speaet. The angle s^ted winged specimen I found 
in my houw on a mosquito cnrUin. The ronty of lU occurrence 
wiU, according to Major Ross's theory, account for the com 
poi^ve absence of malaria m Singapore 
An account of thu was given in the Straits Times of Sept 4 
A selection of the three species caught in the town of Singapore, 
together with about three other speaes from the nei^bounng 
jttiwle, were sent in August to the British Museum, where they 
hwt further eiamlnatioa R Hanitscii 

Raffles Museum, Singapore, November 24. 
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THE GREAT PARIS TELESCOPE 

D uring two or three visits to Pans and Nice 
bome years ago, 1 discussed with many French 
astronomers, whom 1 was pnvileged to count among my 
personal friends, the question of the large telescopes of 
the future Among the conclusions come to the first was 
that the glass industry was not id a position to grapple 
with astronomical requirements, and hence when 
reflectors of 8 or lo feet diameter were talked of it was 
understood that they must be made of porcelain with a 
glass surface Other conclusions were that the coudd 
mounting desianed by M I awy, and earned out so for 
as the optical pirtb were concerned by the brothers 
Henry, should be replaced with object glasses of or about 
35 inwes by the use of a siderostat 

I subsequently (1884) gave two lectures at the Society 
of Arts on these and other questions ^ in which I pointea 
out what I considered the best way of using an 8 foot 
reflector and with regard to refractors 1 said With an 
object glass of 30 inches diameter for physical observ 
ations I should certainly prefer the sideiostat, thus 
reducing the cost of an instrument of this size to about 
one thud of the present pnee 

Dunng the last few years we have heard a great deal 
of an enormous telescope to be constructed on the 



o-Jb 


S' I The Bideroital 

occasion of the Pans Exhibition of 1900 a reflector of 
10 feet aperture, such as was discussed in 1875, was indeed 
spoken of at one time, and renewed one of the old dis 
cussions, but it would seem that now as then the glus 
industry is not able to furnish a disc of this size for after 
all it has been determined to construct a refractor and 
mount It as I suggested nearly twenty years ago in front 
of a siderostat 

I have recently received from “ Le Conseil d Adminis 
tration de la Socidt^ 1 Optique deUils of the scheme 
which It IS proposed to carry out, while information 
regarding the telescope and siderostat has been given m 
the AmmuufB du Bureau des Longitudes, ind more 
recently in the Snenhfic Amencan 
The Council in its memorandum n at some pains to 
excuse t|| exaggerattqns which have been so generally 
made Espirding thei^TOwer of the new telescope They 
sute they nope for such a magnifying power that 
the Mpee of the moon will be seen as if our satellite 
were^nly 67 kUometres away fiom us Under these 
conditions it was calculated that an object of one metre 
iCurtvrLmov “Soon Nnr Optical XaitnuMBtE 
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square might be seen Hence the short phrase ” La lane 
k un metre, and the consequent nonsense One of the 
objects which finally determined the siderostat arrange 
ment was the desirability of having a very long focus, 
and a focal length of 100 metres (328 feet) has been 
decided upon 

M Deloncle seems to be the chief of the band of 
astronomic^ amateurs who have enabled MM Gautier 
and Mantois to employ their well known skill M 
Despret, the Director of the Jeumont Glass Works, has 
proouc^ the siderostat mirror which has a diameter of 
2 metres, a thickness of 30 centimetres, and a weight of 
3600 kilos I his certiinly could not have been pro 
duced with the appliances in use twenty years ago 
The siderostat avoids all the expense of a dome—even 
if one of 340 feet diameter coula be constructed—and 
saves considerable expenses for installation it secures 
greater stability and saves the astronomer unnecessary 
fati^e and serious loss of time 
l^e apparatus constituting the instrument termed a 
siderostat comprises a pedestal of cast iron, the north part 
of which supports the polar axis and the scuth part the 
mirror with its frame The cai»t iron pedestal, 8 metres 
long by 8 metres high, is furnished v th six screws, 
which fit in sockets fixed to the stone ba<'e 1 70 metres 
high 

rhe north part of the pedestal support^ the polar axis 
with Its dividra and dnvtng circles This axis is driven 
by a clock work movement by means of a tangent 
screw 

At the lower end of the polar axis a fork is fixed, to 
which are adt isted the pivots of the declination circle 
The toothed declination wheel is set m motion at the 
foot of the instrument by a handle placed beside that 
one whu h produces movement in nght ascension , both 
of these are near the two telescopes which serve for the 
reading of the two circles 

The mirror with its cell, has a total weight of 6700 kg 
This ceil of cast steel is furnished with two pivots, to 
the back is fixed the directing rod The interior of 
the cell 18 covered entirely with felt, in such a wav 
that the mirror has no point of contact with the metal 
Being supported by as great a surface as possible, all 
deformations are avoided 

The mirror and us cell are kept m equilibrium by a 
system of levers and counterpoises, the pivots rest on 
rollers adjusted at the top of the frame which permits a 
circular movement by a vertical shaft and a system of 
independent rollers between two rails 
The base of this frame floats m a cavity two metres 
in diameter on the south side of the pedestal, containing 
sufficient mercury to float ^ of the total weight of the 
movable part, which weighs 15,000 kg 
The clock work movement is set in action by a weight 
of 100 kilos The total weight of the siderostat is 
45,000 kR 

To cast the mirror a special furnace was made at the 
Jeumont Works, capable of bolding over twenty tons of 
glass This enormous plane mirror was, naturally, the 
most difficult part of the apparatus to make 
The mould, 2 05 metres in duuneter ando 30 metres in 
height, was plac^ on a wason near the furnace, in 
order to receive the melted glass coming from the 
cruable When the mould was full, the wagon was 
immediately taken to an annealing oven of the right 
temperature and then walled up, the cooling lastea a 
month The operation of anne^ng the glass is very 
difficult to cany out numerous expenmenti had to be 
made, out of twelve discs only two have been 
successful 

The transportation of such a huge disc of glass to 
Pans was a aifficult nutter, and a special tram earned 
It there, and it was conveyed to the optical establishment 
at night, in order to have a clear soadway. 
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The diics for the object-gluset, visual and photo* 
mphiCi of 1 35 metres in diameter, were cast oy M 
Mantou , the flint weighs 360 kilos., and the crown 320, 
and the figuring, polishing and mounting of these 
enormous discs have been confided to M Gautier 
The following interesting account of the casting of the 
glass for the lenres is given m the ScitnhficAm^can — 
” Great attention was paid to the casting of the glass 
Specimens of the glass were constantly taken out during 


Olyaetif visual 


Ofa|«etif photographi^ua 



9 —The object f lanes 

the heating and examined with a lens under diflerent 
conditions of illuinination in order to judge of the degree 
of punty which they have reached After several speci¬ 
mens have been found to be free from bubbles the tem¬ 
perature IS reduced, the ^lass thickens, the crucible is 
opened, and a certain portion of the surface is skimmed 
OR to get nd of impurities The glass is then stirred, 
and the cooling is allowed to proce^ rapidly for five or 
BIX hours until the surface of the glass emits a well 
defined sound when it is struck with an iron bar After 
this step It IS necessary to proceed 
with annealing The furnace is walled 
up and a cooling is allowed to pro¬ 
ceed, which requires from four to six 
weeks. When the crucible is opened 
t^e glass IS found to have been 
broken into pieces of varying sizes 
In order to obtain a 793 ^und flint 
glass lens it is necessary to find a 
Sock which weighs nearly 1300 
ds, and such a block having 
I found among those in the furnace 
It is removed and placed upon a car 
Slabs of glass are sawed from two 
parallel sides in order to obtain 
polished surfaces that focilitate a 
perfect examination of it The stnx 
in the surface are removed, and if 
after this the block exhibits any defects 
situated at such a depth tSit they 
cannot be removed, it is submitted to 
a moulding which chaimes its form 
and bnsgi the cbmf defects near the 
surfece. The Sock is placed m a 
mould of refractory day and put into 
a furnace and heated to Socr to 900* Centigrade. By 
this means it becomes slowly heatM and softened until 
It assumes the form of the mould, but it must not be¬ 
come fused, or the whole (^ration must be gone 
over again If the outcome of the process is suc¬ 
cessful the gloss IS slowly annealed, and is then taken 
from the mould and examined anew If any defects deep 
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in the glass are seen, a second operation is begun with » 
mopld of another form Finally, when the glass is very 
pure and perfect, another and final moulding pr^uces 
the plano-convex leps After this comes another heating 
and cooling which takes two or three weeks ** 

Teiiscope —The telescope tube, which is of sheet steel 
2 mm thick, weighs 31,000 kg , it is i 50 metres m 
diameter, and is composed of twenty-four pieces unit^ 
by bolts. It rests on eight supports of cast iron resting 
on stone pillars In view of ex¬ 
pansion, the supports move on rails 
fixed to the pillars 

1 confess this iron telescope tube 
astonishes me 

The two object glasses are both 
mounted on the same carriage, 
which moves on rails in such a 
manner as to place them easily, the 
one or the other, at the end of the 
tube, the weight of each of these 
object-glasses, without their cell, is 
about 600 kg, and with the cell 
900 kg Each lens is adjusted in 
a separate cell, that of the crown is 
earned on rollers, in order to be 
able to remove it from the flint and 
render the cleaning of each disc 
ea^ 

The tube carrying the eye-piece 
15 supported by four wheels on rails 
It is attached to the telescope tube by 
an adjusting screw i 50 metres long, which is used for 
focussing In the intcnor of this tube there is another 
1 20 metres in diameter, which can be rotated by clock¬ 
work This cames the adapter for the eye piece end, 
which IS made to slide in two rectangular directions by 
means of screws The eye piece end can carry either an 
eye-piece, a micrometer, a photographic plate, or a 
projecting lens 

By means of the arrangements realised in the eye¬ 
piece the observer is rendered independent of the 
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Fio. 3.—Th« •TV'phco and trmUiiig adapter (Sld« view) 



apparent movement of the heavens, and is enabled to- 
follow the object in nght ascension and declination. 

It is stated that M Gautier has been entirely 
cessful, not only with the plane mirror, but with the two 
objwt-flasses. 

Ilie grinding apparatus consists essentially of a large 
cast iron plate, C, covered with an inch of flannel, upm 
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which the glass disc, wai carefully laid ScienHfii. the surface of the glass. With the finest emery the 
American thus descnlxs it ^ distance between the plate and the glass was 0008 inch. 

^Tliis plate revolves slowly around a \ertical axis by The gnnding lasted eight months and was followed by 
gearing, u, the whole being stepped in a cone Above { the operation of polishing, which required two months 

The lower surface of the polishing plate was covered 
with a sheet of albumeniskl paper like that used m 
, photography, but unsensitised. The workmen spread 
upon this paper a small quantity of the finest Venetian 
tnpoli and as much as possible was removed with a 
sort brush The distance between the rubber and the 
surface of the glass was 00012 of an inch '* 

** This method of treatment, notwithstanding its deli¬ 
cacy, produces enough heat to render the mirror slightly 
convex and cause it to draw away more strongly in 
the centre, so that, upon cooling, it was hollowed at this 
point In order to surmount this difficulty the slides 
were gi\en a curve of which the pitch was o 4 of an inch 
The heat was diminished by operating the machine for 
a minute and then stopping for a quarter of an hour 
When the hand is applied to the mirror, there occurs an 
extension of 00012 of an inch, which is sufficient to 
distort completely for four or five minutes the image of 
the dame ot a lamp placed at one side of the plate and 
observed from the other with a small telescope arranged 
for the purpose The next operation to be performed is 
the silvering, and, of course, it will have to be silvered 
anew from time to time The mirror protrudes 5 4 inches 
from Its tube or cell, which will be made to swing so as 
' to bring the surface to be silvered underneath Ihe 
I reservoir containing the bath will be lifted by means of 
I a winch until the mirror enters jt at a proper depth 
! When the operation is finished, the reservoir will be 
I lowered and the silvered surface turned upward and the 
! mirror readjusted in its cell ” 

I I am indebted to M Gautier for the use of the illus 
I trations, which have already appeared m the Annuaift 
I Scteniifique du Bureau des Longitudes 

It is the intention of the Syndicate to erect m connec¬ 
tion with this telescope a Palais de I'Optique near the 
Fig. 4 —Diiaii* tho eye (Front view) Eiflfcl fowcr, containing a hall Capable of holding some 

4000 persons, and in fine weather images of the vanous 
there is a stationary circular bronze rubber, B, 47^ celestial bodies are to be thrown on a screen 20 metres 
inches in diameter, which is given a reciprocating motion l m the side by means of secondary magnifiers. Thus an 
by a slider, I, thus passing across the face of the mirror I image of the moon 16 metres in diameter, and of Mars 
travelling in a circle beneath it The perfect revolution | ^ 70 metres in diameter, arc promised to the abonnds 
of the plate and the accurate ad- 
lusting of the slides and their paral¬ 
lelism resulted in the production of 
a perfect mirror It required three 
months to adjust the slides alone 
The grinding of the mirror was done 
with a mixture of emery and water 
During this operation a workman 
always stood at a respectful distance 
from the apparatus so as not to 
change the temperature of it From 
time to time he injected a mixture 
of emery and water by means of a 
amnge into a channel running 
through the grinding plate and 
ending at the centre. This work 
was carried on generally from 2 till 
S o'clock in the afternoon, the time 
it day when the temperature does 
not change perceptibly The entire 
morning was devoted to the cleaning 
of the machine, and to the verifi¬ 
cation of the parallelism of the 
gnnding plate with the surface of 
^e mirror, an operation which was 
perform^ with four scales which were accurate to No doubt the great telescope will be largely capable of 

of a millimetre.’' advancing science, and this will certainly be taken 

As the gnnding proceeded, finer and finer emery was advantage of by the highly skilled P rench astronomers, 
used, and the closer the grinding plate was brought to lu erection, therefore, will be a great gam. 
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Whether the hoped-ibr 6000 visitors (paying, we 
presume, a franc each) per half-hour night ana day will 
visit It and help to provide the sinews of war is another 
matter Norman Lockyer 


GEOLOGICAL SURVEY OF THE UNITED 
KINGDOM^ 

EPORTS of the progress of the Geological Surveys 
in India and Canada have already b^n noticed m 
Nature The report of our home survey has since been 
issued by the Director General, Sir Archibald Geikie 
It IS more voluminous than those of the other countries, 
and appears rather to be a full record than a “ Summary ” 
of the observations made dunna 1898 by the staff of the 
Survey Whatever may be said concerning the state of 
our Icnowlege of geology in England and Wales m 
Scotland and in Ireland, it cannot be gainsaid that very 
much remains to be done both from a scientific and a 
purely economic point of view The report before us is 
a sinking testimony to this and when we consider the 
limited staff and poor equipment of our Suney, it is 
surprising how much has been done to further the progress 
of knowlrage. 

So far as the mam field work of the Geological Survey 
IS concerned, the mapping of entirely new areas has been 
confined to the mountainous regions of Scotland and to the 
islands of Arran, Jura and Skye , but it is not in these 
areas alone that fresh observations of striking importance 
have been made Re-surveys are being made of the coal 
districts of South Wales, North Staffordshire, I^icester- 
shire and South Derbvshire , of the mineral districts of 
Cornwall and Devon , and of the agricultural districts of 
the southern and midland counties In all these cases 
the work done actually amounts to a new survey, on a 
larger scale than the original map, and earned out with 
that attention to minute accuracy which nowadays is 
absolutely essential Revisions have also been made in 
the Silunan areas in Ireland 

A glance at the little index-maps which accompany 
this report show how much field work yet remains to be 
done. Of the 131 sheets of the Scottish one-inch map, 
€fty-nine only have been published. In England and 
W^es ninety-nine only of the 360 one inch new senes 
maps have bMn published It has long been recognised 
that for practical purposes a survey on a scale smaller 
than SIX inches to a mile is of little value The work of 
the Survey has for many years been conducted on the 
larger maps, MS copies of which are deposited for public 
reference in the Survey Offices in London, Edinburgh and 
Dublin In illustration of certain mineral areas and other 
regions, a number of six-inch maps have been published, 
but the issue of further maps was some few years ago 
discontinued, mainly, we believe, on account of the ex 
pense of engraving Cheaper processes, however, are 
available, and it is to be hoped that the publication of 
six inch maps may ere long be resumed It is not only 
in mineral areas that these maps are utilised—they are 
quite as necessary in inquiries relating to water supply, 
sanitary engineenng, and agriculture. In these important 
questions the highest attainable accuracy is as necessary 
as in mining questions. Those who compare the earlier 
published one-inch maps vnth the new senes of geological 
maps in England and Wales will recognise the great 
advances which have been made in the method of map¬ 
ping, and if these again are compared with the six-inch 
maps {eg of the South Wales coal-field) it will be seen 
how much work is lost or obscured in the small one-inch 
reproduction This difference was stnkingly shown in 
the one-inch and six-inch maps of the Durness area in 
Scotland, published a few years ago 

^ '* SainwrT of Pr ogi m of tho Gvologksl Surrey of tbc United King 
<tom fbr 1I98 ^ Pp. V + ei6 (London Panted for H M Stntlonery 
O*oe, 1699.) 
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The present Summary," like the first of the senes 
which was issued a year ago, is arranged strati- 
graphically, commencing with the Pre-Cambnan and 
continuing to the ^Recent deposits , it contains Also 
records of new railway cuttings and well borings, and 
accounts of the microscopic and chemical work earned 
on in the Petrographical Department and of the varied 
work perform^ in the PaLuontologica) Department 
Brief notice is also taken of the numerous public and 
pnvate inquiries made at the offices of the Survey, work 
which increa^s from year to year, as help and advice in 
reference to water-supply, soils, sites for houses, building- 
materials, various ores and minerals, arc as far as possible 
freely given to those who seek them 

That the field-work of the Survey must be conducted 
on a strictly scientific basis is not to be questioned. 
Economic results must follow, and they may not always 
be apparent at the time of the survey It is, however, 
satisfactory to find that discoveries of importance have 
been made 

The puzzling question of the age and origin of the 
Highland schists continues to attract a large amount of 
attention The evidence gathered tends to show that 
the “ Moine schists ” of the north-west highlands are 
meumorphosed arkoses, sandstones, and argillaceous 
rocks, and that there is unconformity between them and 
the older (Arch.ean) gneisses Associated with the 
schists are several types of foliated igneous rock, and 
these in some cases were intruded into the onginal sedi¬ 
ments before their present foliated structures were 
developed The Dal radian or so called Younger Schists 
of the central highlands have also received much 
attention, and structures similar to those seen in the 
Moine Schists have been recognised in these rocks in 
the Hraemar area. What is termed the ** hornfels ” type 
of alteration, producing a cordiente hornfels, has bem 
found where the old granites, such as that of Ben 
Vuroch, were intruded prior to the movements causing 
schistosity This type of metamorphism is not observed 
in connection with later granitic intrusions, such as those 
of Cairngorm and Lochnagar Interesting observations 
are made on the intrusions of these younger granites, 
and It is inferred that in the case of Cairngorm the 
mass, on its southern side, took the form of a cake or 
sill with vertical or highly inclined edges The meta 
morphic changes product in the bordenng rocks by 
the masses of granite and by various igneous dykes are 
foully dealt with 

The Cambnan limestones in Skye have yielded a 
number of fossils which connect them with the Ralna- 
kiel and Croisphuil groups of Durness Several of the 
species occur also in Newfoundland—and these indicate 
a horizon below the Arenig formation 

Analyses have been made of Cambnan dolomites from 
Skye and Durness 

Among the Silunan rocks in Ireland several horizons 
have been determined by means of Graptolites and other 
fossils It IS observed that the older rocks of the south¬ 
eastern portion of that country have undergone much 
crushing and deformation, and in the Ribband Series (of 
Arenig age) the grit-bands are cunously broken up, 
portions of gnt having been pushed into the argillaceous 
strata so as to produce a brecciatcd appearance, de¬ 
ceptively like that of a conglomerate , indeed, some of 
these crush-breccias have actually been described as 
conglomerates From the Upper Silunan rocks of 
Central Scotland a new genus of fishes {Ateieaspts) is 
recorded, and also a new species of Eurytterus 

Observations are made on the Old Rra Sandstone of 
Caithness, Rots-shire, the I.rome, and South Wales. In 
tlie Lome distnct a fish-bed has been discovered on the 
mainland shore of Kerrera Sound, about three miles 
south of Oban The volcanic rocks in the Lower Old 
Red Sandstone form a conspicuous feature in this region. 
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Particular attention has been given to the granites of 
Ben Cruachan and Glen Etive, and it is notM that the 
porpdiynte dykes and sills so numerous in the Cruachan 
granite are entirely absent from the Glen Etive moss 
The evidence tends to show that the chronological order 
was (1) Ben Cruachan granite, (2) Porphyrite dykes and 
sills, and (3) Glen Etive granite and quartz porphyry 
dykes and sills it is observed that the huge granitic 
mass of Ben Cruachan affords special facilities for the 
study of the phenomena of contact-mctamorphism, of 
which particulars are given A careful study was made 
of the Cordierite bearing rocks which occur among the 
altered sediments at the back of Loch Awe Hotel, and 
the discovery in them of Corundum is noted and 
discussed 

Among the Devonian and older slaty rocks of Devon 
and Cornwall and the associated eruptive rocks much in¬ 
teresting work is in prepress 

In Carboniferous regions the chief work has been done 
in the coal fields of South Wales, North Staffordshire and 
Leicestershire , and there are some new observations on 
the volcanic rocks in the Carboniferous Limestone of 
Somerset 

The changes which take place in the CarbonifSsrous 
Limestone senes of Glamorganshire are duly noted, and 
we have some account of the Millstone Grit and its beds 
of “ silica stone,” from which the celebrated Dinas fire¬ 
bricks are made. The faulted anticlinal disturbances of 
the Vale of Neath and Cnbarth are desenbed and illus¬ 
trated A study of these disturbances is of the highest 
optical importance, an instance being given where the 
Pennant escarpment exhibits a gentle and uniform dip, 
while the soft Lo^-er Coal measures below are thrown 
into sharp folds. Explorations are now showing that the 
lower measures are too much crushed and broken over 
considerable tracts near the head of the Rhondda valleys 
for their coals to be workable, though the Pennant rock 
overlying them is unbroken Reference is made to the 
anthraatisation of the coals which proceeds from the 
eastern side of the South Wales coal field in a directioh 
somewhat west of north It is remarked that the lower 
seams of the north crop in the Vale of Swansea are true 
anthracites, while one seam becomes a steam-coal at 
Resolvcn, and is intermediate between a steam-coal and 
an anthracite at Crynant Of the Neath seams, one alone 
IS a house coal, all the others being steam coals, although 
they correspond to the Llantwit group, the most noted 
house-coals of the coal held No connection has been 
traced between the anthracitisation and the faulting of 
the district, but the change seems rather to be a form of 
regional metamorphism dependent upon the temperature 
to which any part of the coal-field lias been subjected 
dunng depression, as was suggested many years ago by 
De la Beebe. The results of further investigations on 
this subjea will be looked for with interest, for although 
much has been done by local observers, the question can 
only be solved by patient detailed and continuous map- 
i;Mng, and the tabulating of evidence over a large area. 

In the North Staffordshire coal-field much has been 
done to determine and map in deuil the main sub- 
divisKmi of the Coal measures. The uppermost division, 
known as the Kcele series, comprises a considerable 
thicknesa of red sandstones, marls, and occasional bands 
of comstoac—beds formerly regarded as Permian, but 
now recognised to be strictly conformable to the Upper 
Coal-measures. Some of the red marls in this series 
contain plants of Coal-measure species, and it is re¬ 
marked that the division cannot ot clused with the 
Permian formation of Lancashire and the north-eastern 
counties. It remains to be proved how far it corre¬ 
sponds With the Supra-CarboniferouB or Permo-Carbon- 
iwfous dmiKMi which ts engaging much attention on the 
continent and in other regions abroad It is remarked 
that the determination of the horizmis in the Coal- 
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measures may prove to have an important industnal 
and commercial beanng The fact that the limestone- 
bands of Newcastle-under-Lyme lie at the base of a 
group of grey Coal-measures, intercalated between an 
upper group of red strata (Keele Scries) and a lower 
I group of red strata (Etruria Marls), has enabled the 
; survey to detect true Upper Coal-measures m Keele 
' Park, Shutlanehead, and to the west of Leycett, and 
there seems to be little doubt that the Coal measures of 
the Pottery Coal field lie not far from the surface under 
Little Madeley and Craddocks Moss. Evidence has 
been obtainid that the strata on the north-west side of 
the North Staffordshire anticline do not uninterruptedly 
descend beneath red rocks (so called Permian) to the 
west of Leycett, but nse locally westward under Hayes. 
The effect of this change of inclination is to bring to the 
surface strata which lie considerably below the un 
productive red senes, and to bring the pnncipal coals 
and ironstones within reach further west than might 
have been expected Iron-ore has been discovered m 
the Fenton Park Clay-pits. It is a sphero-sidcnte 
yielding 38 7 per cent of metallic iron This may prove 
to be of considerable importance 

A small patch of Carboniferous rocks has been deter¬ 
mined at the Bridge of Awe, in the Lome area, a fact 
interesting in connection with the discovery, made many 
years ago by Prof Judd, of Carboniferous rocks on the 
east shore of the Sound of Mull, near Ardtornisb. 
Further evidence of Lower Carboniferous rocks in Arran 
has also been obtained 

Brief observations on Permian rocks in Leicestershire 
and in Arran are recorded, and there are fuller notes on 
the Tnas (including the Kba:tic Beds) in South Wales, 
and on the Trias of the Midland Counties and Skye. 
Short notes again are given on the Lias of Glamorgan 
shire, but the only reference to the Oolites is in a note of 
a deep bonng (439 feet^ at Oxford We hope to hear 
more of this bonng, as it is stated to pass from Inferior 
Oolite into Lower Lias with no evidence of Upper and 
Middle Lias, which outcrop at f awler, near WoMStock 

The Cretaceous rocks have received attention in the 
southern and eastern counties There are notes on 
Chalk inkers which form remarkably bold features in the 
neighbourhood of Cranhome Chase. There are detailed 
accounts of the Lower Greensand senes of Norfolk, but 
these facts, which convey much new information, have 
now been pnnted in full in the Geological Survey 
memoir on The Geology of the borders of the Wash ** 
It 18 mentioned that the name Sclbomian, from Sclbome 
in Hampshire, is proposed as a term for the Gault and 
Upper Greensand, formations which have long been 
held to be portions of one stage, although it is usoiil and 
necessary on geological m^ to separate the clayey 
Gault from the sandy Upper Greensand, llie Selboraian 
stage will include the Red Chalk of Norfolk, Lincoln¬ 
shire and Yorkshire, as well as the Gault, and the sands 
Malmstone and Chert beds of the Upper Greensand. 
Where fully developed it is divisible into four palaeonto^ 
logical zones, in descending order (4) zone of Pec/im 
(as usually known), which would more conveniently 
be called the zone of Holasttr fossaftutj (3) zone of 
AmmoniUs rostratusy with its local tub-zone of A 
varicosus, (3) zone characterised by Ammomtts hmiusy 
A tUnariusy and A tnterru^tmsj (i) the zone o£ 
Ammonites mammillatus 

The observations on Tertiary straU refer to Bagshot 
BedL and to records of new wells at Mundesley and 
North Walsbam which passed through Pliocene strata 
as well as Glaaal Drift More important are the re¬ 
searches on the volcanic rocks of Skye, which tell of the 
numerous sills of basalt and diabase which have been 
intruded into the basaltic lavas. Though the lavas are 
older, these sills are younger than any of the groat plu- 
tonic intrusions of gabbro and granophyro. Refooicw 
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ts made al«o to the preBumably Tertuuy sianite of 
Arran, whose mtnieive character was so dearly appre- 
aated more than a hundred years ugo by Hutton. 

The Pleistocene notes mdude some general remarks 
on the method of investigation of the deposits of this 
and Recent ages. These notes are followed by an excel¬ 
lent account of the Drifts near Uttoxeter It is remarked 
that the prevalent drift of the higher ground is a red 
sandy loam, or more rarely clay, containing numerous 
rounded quartzite and other pebbles mainly dlenved from 
the Hunter Evidence was obtained that in spite of its 
general resemblance to ram-wash the material is the 
i^al equivalent of the true boulder clay, and has had 
a similar denvation from the moving mass of land-ice 
by which the whole country has been covered. It is 
remarked that the movement of the ice has not been 
determined by the shape of the ground in the vicinity, 
nor by the presence of the elevated Carboniferous Lime¬ 
stone tract of the Weaver Hdls,but has been consequent 
upon the pressure of the great ice-sheet which was piled 
over the lower ground to the westward and north west- I 
ward. The occurrence in new localities of marine shells 
in the J>nft of North Staffordshire is likewise noticed. 
Further particulars are also given of the Glacial Drift in 
South Wales. The height to which this extends seems 
limited only by that of the ground Not only till with 
glaciated boulders, but numerous striated rock-surfaces 
have been observed at heights ranging up to 2000 feet 
on the Old Red Sandstone In the Isle of Man the Glacial 
senes has been found by a deep bonng to be of unusual 
thickness, apparently descending to between 470 and 500 
feet below sea-level 

From various parts of Scotland observations on the 
Dnfts are recorded In Aberdeenshire there is evidence 
of the occurrence of blocks of the Glen Derry dionte on 
the hillside above Allanmore, at a distance of more than 
SIX miles to the south-east of the parent-mass These 
blocks could not have been brought to their present posi¬ 
tion by the later or local glaciation, but must have been 
transported by the ice sheet over ridges nearly 3000 feet 
in height In Inverness-shire the high-level terraces of 
ftuvio glacial gravel have been traced to an elevation of 
1020 feet Many observations have been made on the 
Dnfts in Ross-shire and in the Black Isle. Again, in 
Skye It has been observed that at the epoch of maximum 
glaciation only the highest summits of the Cuilhns stood 
above the ice This is true also of Blaven, and probably 
of the Red Hills, though the crumbling granite of which 
these latter are composed is not so well fitted as the 
gabbro to retain evidences of glaciation 

In the southern counties m England, as well as in 
Scotland and Ireland, vanous notes have been made on 
Pleistocene and Recent deposits, on the " Head,” clay- 
with-flinu, raised beaches, sand-dunes, peat and other 
accumulations. 

The new railway-cuttings which have been examined 
are those made by the Great Western Railway Company 
between btert, near Devizes, and Westbury, in Wiltsnire, 
and those between Wootton Bassett, in Wiltshire, and 
Patchway, in Gloucestershire. Cuttings on the Great 
Eastern Railway between North Walsham and Mundesley 
are briefly noted. 

In this abbreviated account of some of the leading 
observations recorded in the “ Summary of Progress of 
the Geological Survey for 1898,” we have sufficiently 
indicated the work tnat is being done, and which we 
hope will be earned on until the whole country has been 
mapped as carefully as possible on the six-inch scale. 
Until that work is accomplished, it can never be con¬ 
sidered that the more pressing work of the Survey has 
been earned out Regarding this as necessary, and 
looking to the work already performed, it is not to 
be dnied that a very great deal of the more im¬ 
portant work of the Survey has yet to be done. This 
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remark applies, not only to the maps, but to the 
explanatory memoirs so needful in illustration of each 
map. The list of publications which ts appended to the 
report before us shows that a number of new memoirs 
have been issued, while others are in progress , and it is 
hardly necessary to add that the surveying alone will not 
supply the public needs if the maps are not accompanied 
as soon as possible with the memoirs which describe the 
£acts and explain the structures depicted on the maps 


SIR RICHARD THORNE THORNE, KC.B, 
FRS 


CANITARY science has suffered a severe loss by the 
death, on Monday, of Sir Richard Thorne Thome, 
K C B, F R.S, pnncipal medical officer to the Local 
Government Board As a imardian of the public health, 
he was largely responsible for the security of the United 
Kingdom against serious epidemics, and for the intro 
duction of sanitary measures which have resulted in a 
diminution of mortality , and as an investigator he made 
numerous important contnbutions to the science of pre¬ 
ventive medicine. 

Sir Richard Thome Thorne was born at Leamington 
on October 13, 1841, and was therefore flfty-eight years 
of age at the time of his death From an obituary 
notice in the Ttmes the following particulars concerning 
his career have been derived He received his medic^u 


education at St Bartholomew's Hospital, and obtained 
the membership of the Royal Collate of Surgeons in 
1863. In 1866 he became M B of the London Univer¬ 
sity, taking a double first class, and for a short tune he 
held some hospital ^pointments in London , but about 
1870 he accepted office in the Medical Department of 
the Privy Council, which was afterwards transferred to 
the Lo^l Government Board, In this capacity he 
continued for many years to discharge the routine 
work of the office, in the way of inspections and 
reports, until 1885, when his mastery of the French 
language led to his selection as delegate of the 
British Government at a first International Sanitary 
Conference, which was held at Rome, and was followed 
by others at Venice, Dresden and Pans. In these con¬ 
ferences he took from the first a leading part, and was 
mainly instramental in convincing the representatives of 
other Governments of the futility of quarantine and of 
the facility with which, notwithstanding the presence of 
infectious disease, commerce might be liberated from 
vexatious restnctions which had previously hampered iL 
In this way he became a conspicuous public benefactor, 
not of this country alone, but of many others, and he 
was appointed her Majest/s Plenipotentiary for signing 
the Sanitary Convention of Dresden in 1893 and that of 
Pans in 1894. He early received the distinction of C B., 
and that of K C H was conferred upon him in 1897, soon 
after he had succeeded the late Sir George Buch^an as 
the head of bis department He was a Crown member 
of the General Medical Council, vice-president of the Epi- 


held numerous foreign distinctions Apart from his 
many official reports relating to the public health, he Was 
the author of works on the progress of preventive medi- 
ane dunng the Victonan era (1887), the “Milroy" 
lectures on the natural histo^ and prevention of diph¬ 
theria (i 89[}, and of the “ftarben" lectures on the 
adminiatrauve control of tuberculosis (1898). 

By these and other publications Sir Richard Thome 
Thome assisted scientific progress, and imnroved the 
•onditions of public health lu influence of his works 
on national sanitation will tong be felt. 


demiological Society, Fellow of the Royal Society and of 
the Royal College of Plmiaons, LL.D of Edinburgh. 
Doctor of Science of the Royal University of Ireland, and 
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NOTES. 

At a recent meeting of the Peru Academy of Sciences, M 
Berthelot reported that the total amount subscribed for the 
erection of a statue to LAvouier was 98,000 francs. M Barries 
has been commissioned to construct the statue and the bas 
reliefs ibr the pedestal The Municipal Council of Pans has 
granted a site for the statue in an open space behind the 
Madeleine Church The monument will be unveiled when the 
Paiu Exhibition is open, probably some time in July 

Thk Brussels Academy of Sciences has awarded the prize of 
six hundred francs, for an important contnbution to geometry, 
to M l>on Autonne, of the University of Lyon The prize of 
six hundred francs for anatomical and systematic investigations of 
insects of the group Apterygota (Thysanura and Collembola) 
bas been awanled to M Victor Willem, of the University of 
Ghent M F Keelhofi^ of the same University, bas l^n 
awarded the Pnx Charles Leoiaire (interest on twenty five 
thousand francs) for a work entitled ** Note sur le travail des 
forces ^lastiques." The decennial prize of five thousand francs 
for botanical science has lieen awarded to Prof Alfred 
Cogniaux, and a prize of the same value for chemutry and 
physics has been given to Prof Louis Henry To fill vacancies 
caused by death, the Academy has elected os foreign associates 
in the section of mathematics and physics. Sir G G Stokes, 
Prof Moisan and Prof Jordan In the section of natural 
sciences M C Vanlair has been elected a membre tUulaire^ 
Profa Pelaeneer and Gravis have been elected correspondents, 
and Sir John Murray and M Maupas have been elected 
associates. 

Thk Berlin Academy of Sciences will celebrate the second 
centeuary of its foundation on March 19 and 20, 190a 

The annual meeting of the Australasian Association for the 
Advancement of Science will be opened at Melbourne on 
January 9, under the presidency of Mr R. L. J Ellery 

In the December number of Natural ScHnet^ the announce 
ment 11 made that the magazine is to be disconunued, the reason 
being Insufficient support The journal has always been of 
Interest and value to students of the biological sciences, and it is 
to be regretted that financial considerations necessitate its 
withdrawal 

The Council of the Manchester I..iteraTy and Philosophical 
Society have awarded the Wilde Medal for 1900 to Lord Ray 
leigh, for his contnbutions to mathematical and expenmcntal 
physii» and to chemistry , a Dalton Medal (struck m 1864) to 
Sir II E Roacoe, for his remarkable onginal researches in 
chemistry and for his distinguished services to scientific educa 
don , and the Wilde Premium for 1900 to Prof A W Flux 
for his papers on economic questions read before the Soaely 
The presenution of the medals and the prenuum will take plara 
at a special meeting m February next, when Lord Rayleigh 
will deliver the Wilde Lecture for 1900 

A Reuter telegram from Sr Petersburg states that the 
expedition of Baron Toll, organised for the exploration of the 
New Siberia Islands and Sannikoff Land, will set out in June 
neit from a Norwegian port, whence it will proceed to the 
mouth of the Lena, on the buks of which nver, at a point 
above the town of Yakutsk, it will pais the winter During the 
summer of 1901 (he expedition will begin its explorations 
towards the north, pldclng up tn rouU a detachment which will 
be sent forward from the main body during March, with a sufiS 
clent supply of dogs. 

The death ol Dr John Frederick Hodges, professor of agri- 
culture end lecturer on medical jurisprudence m Queen's College, 

NO. 1573. VOL. 61] 


Belfiut, IS announced in the Tim^s Dr Hodges was an 
honorary member of the Academy of Agriculture of Sweden, 
and of many other scientific societiet. He was one of the oMeit 
members of the Chemical Society of London, having been 
elected a hellow m 1844—three years after the formation of the 
Society Dr Hodges was the author of the following works — 
** First Book of Lessons in Chemistry for Farmers and 
Teachers ” (a work which reached a twelfth edition m 186a). 
“ First Steps in Chemistry,** “ The Structure and Physiology 
of the Animals of the Farm," and of several papers published 
in the proceedings of scientific societies. He was for some 
years editor of the Journal of the Chemico-Agricultural Society 
of Ulster 

At the international congress on tuberculosis recently held 
at Berlin (see vol lx pp. loS, 154) it was decided to hold a 
similar congress in England in 1901 A meeting was held in 
Gray’s Inn Hall, on Monday, under the presidency of the Lari 
of Derby, to make prelimmary arrangements for the forthcoming 
congress. The following resolulions were iinanimouily 
adopted —(1) In view of the fact that tulierculosis, although 
a preventible disease, still devastates health and destroys lives 
in all parts of the world, this meeting, consisting of representa¬ 
tives of medical, veterinary, and sanitary science, and also 
principal officials of municipal and county authorities, is 
unanimously of opinion that it is desirable to hold a national 
congress on tuberculosis in the spnng of 1901, to which repre¬ 
sentatives from India and all dependencies of the Empire should 
be inviied, and, in addition, honoured guests from other 
countnes. (2) That this meeting has learned with very great 
pleasure that H R H the Pnnee of Wales bas graciously con¬ 
sented to preside over the proposed congress, and to open it m 
person, and desires to convey to hu Royal Highness the appre 
ciation of all present of this expression of hu sympathy and 
support (3) That this meeting heartily approves of the steps 
already uken by the National Asiocialiun for the Prevention of 
Consumption to initiate the undertaking, and earnestly invites 
the co-operation of representative bodies inteTcsted in the public 
health in carrying out the necessary organisation (4) That 
thu meeting is of opinion that steps should be at once taken to 
obtain subscriptions and to open a Congress tund 

The death is announced of Mr I* C C Stanford, Fellow 
of the Institute of Chemiitiy and Chemical Society, and manag¬ 
ing director of the British Chemical Company Mr Stanford 
introduced several original methods of chemical manufacture, 
and prepared a number of new bodies. From the Ckemut and 
Druggist we learn that while be was an assistant to the late 
Prof Redwood, he began a research on kelp and iodine manu- 
focture, and afterwards delivered lectures ou the subject 
before the Society of ArU These brought him into notice, 
and the imjwoved processes of manufacture which be had in¬ 
vented were adopted on a practical scale by Mr Patterson, of 
Glasgow, with whom Mr Stanford became associated, and 
under hu direction the production of iodine at Clydebank be¬ 
came a very profitable Industry until the advent of Chilun nitrate 
crippled it Mr Stanford's original idea for the manufacture of 
iodine was to extract the salts from seaweed by diffusion and 
without burning it Thu was found to be Impracticable on a 
large scale, and therefore he turned hu attention to lets wasteful 
producUon of kelp. Through hu efforts the kelp makers of Ire¬ 
land and the Hebrides gradually improved the quality of their 
product, while the Norwegian kelp-makers under Mr Stanford's 
instnictloDs have produced a kelp richer in Iodides and more 
suiuble for treatment than either Irish or Scotch kelp. The 
monograph upon the iodine industry in Thorpe's '* Dictkmary 
of Api^i^ Qiemutry " was written by Mr Stanford Arisliig 
from his researches on the isolation of Iodides from seaweeds by 
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dlflfnsloD, he about Bftecn yean ago tntrodnced into chemiitry a 
new body called algln, the fubatance which gives seaweed its 
peculiar teature This algin is an eiceedingly viscous com 
pound, and there appeared to be a future before it as a siting 
agent, but it never succeeded One of Mr Stanford's latest 
researches with the body was the preparation of an iron salt of it 
which has been found of considerable therapeutic interest, the 
compound being apparently more readily assimilated by the 
blood than any other iron compound Hu last research was 
on libe active principle of the thyroid gland, and it resulted in 
the isolation of thyroglandin. The results of thu investigation 
were communicated to the meeting of the British Pharmaceutica] 
Conference at Bcl&st 

Thk Bavarian Government hat granted a sum of 6000 marks 
to Dr K Gicsenhagen for a botanical investigation of Malacca. 

Wb Icam from the Botanual Gauiie that Prof R von 
Wettstein, the director of the botanical garden at Vienna, has 
esUblisheil a biological expenment statioa near the Bremer 
hlltte, in the Gschniizthal, m the Central Tyrolese Al|:is. at an 
elevation of 3300 m The Rritt object of research will be the 
production of species by direct adaptation 

Thi United States Navy Hoard has issued a report on the 
results of investigations of the Marconi system of wireless tele 
graphy The report is publuhed in full in the EU*.trtctan^ and 
from It the following statements concerning the efficiency of the 
system have been taken ^It u well adapted for use in squadron 
signalling under conditions of ram, fog, darkness and motion of 
speed Wind, rain, fog, and other conditions of weather do not 
aflect the transmission through space, but dampness may reduce 
the range, rapidity, and accuracy by impairing the insulation of 
the aerial wire and the instruments. Darkness has no effect 
When two transmitters are sending at the same time, all the 
receiving wires within range receive the impulses from trans 
mittera, and the tapes, although unreadable, show unmistakably 
that such double sending is taking place In every case, under 
a great number of vaned conditions, the attemptcfl interference 
was complete, Mr Marconi, although he stated to the Board 
before these attempts were made that he could prevent mter- 
ference, never explained how nor made any attempt to demon 
strate that it could be done. Between large ships (heights of 
masts 130 feet and 140 feet) and a torpedo-boat (height of mast 
45 feet), across open water, signals can be read up to seven 
miles on the torpedo boat and eighty five miles on the ship. 
Communication might be interrupted altogether when tall 
buildings of iron fhuning intervene. The rapidity is not greater 
than twelve words per minute for skilled operators. The send 
ing apparatus and wire would injuriously affect the compass if 
placed near it The exact distance is not known, and should 
be determined by experiment The system Is adapted for use 
on all vessels of the navy. Including torpedo-boats and small 
vessels, os patrols, scouts, and despatch boats, but it is Im 
practicable In a small bMt l<or landing parties the only 
feasible method of use would be to erect a pole on shore and 
then communicate with the ship. The system could be adapted 
to the telegraphic determination of differences of longitude in 
surveying llie Board respectfully recommends that the system 
be given a trial in the navy 

Thb great exploelon which occurred m the central crater of 
Etna, on July 19, is by far the most sinking pbenomenon ex 
hibicd by the volcano since the eruption of 1893 According 
to Mr S Arcidiacoao, who describes it in the last BoUatino 
(voL V., No 4) of the Italuui Seumological Soaety, it exceeded 
in violence thoie which preceded the eruptionsof i^and 1893. 
A gigantic '* eruptive pine " rose to a hi^ht of more than 
meuee above the sanmit of the mountain, and was then blown 
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to the south-east into an elongated dark cloud, which covered a 
large part of the sky and hid the sun Strangely enough, the 
great ^smometrograph (35 3 metres in length), with which the 
observatory of Catania is now provided, was absolutely un 
affected by the explosion Three shorter tromometers showed, 
however, that it was preceded and followed by very slight and 
rapid vibrations , and a slight earthquake, accompanied by a 
firolonged rumbling sound, was felt by n few persons at 
Zafferana Etnea. Six days later there was a second, but much 
less violent explosion, which produced no disturbance whatever 
in the instniments at Catania. The utnervatory on Mount Etna 
was unfortunately damaged by falling stones dunng the first 
explosion 

A PAPBB was read by Mr C Newton Russell before the 
Institution of Cml Engineers on December 13 , upon the subject 
of refuse destruction, particularly in reference to its employment 
for raising steam Details were given of ten combined plants, 
the data of which all tend to prove that a considerable amount 
of energy In the form of heat may be obtained from the burning 
of ordinary domestic refuse At Shoreditch, where the largest 
of these plants 11 in operation, the total amount of refuse 
destroyed dunng a penod of twelve months was about 36,000 
tons. The plant consists of six Babcock Willcox water tube 
boilers and twelve refuse-furnaces of the Manlove-Alliot type, 
each boiler being placed between two rehise-fiirnaces, the hot 
gases from which are led into the boiler tubes through short 
side flues, each bfjiler being provided with a special grate, on 
which coal might be burned If required I'orced air draught is 
supplied to the fires by electrically dnven fans, the pressure in 
the ashpits being one inch of water No coal or other fuel is 
mixed with the refuse, which burns freely, the maximum 
temperature o1>ierved 11 3500** I'ahr , and the average, 
1500'' F The steam generated m the boilers, at an average 
pressure of 140 lbs. per square inch, is disposed of mainly by 
the engines attached to the electric generators, although a 
small portion of live steam is supplied for clothes washing 
purposes to the public baths and washhouses adjoining the 
electricity works , exhaust steam is also supplied to the Baths 
and Free Library, which are entirely heated from the steam 
produced by the refuse destructor 

It may be interesting to some of our readers to know that the 
U S Weather Bureau has just issued a BulUitn (No 27), show 
ing the probable stale of the sky along the path of total eclipse 
of the sun on May 28, 1900, so far as relates to the United 
blates The track of totality begins on the Pacific Ocean just 
west of Mexico at sunnse, and leaves the United Slates near 
Norfolk (Virginia), and Cape Henry It then crosses the 
Atlantic Ocean, and touches Furope at Coimbra, Portugal, 
takes in Algiers and Northern Africa, and ternunates near the 
northern end of the Red Sea at sunset This it the third 
report, and includes the results of observations made in the 
years 1897-9. observations are divided into two parts, 

(i) the general state of the sky, and (2) the state of the sky 
near the sun, and show that Central Georgia and Eastern 
Alabama, about south of Atlanta, is the most favourable part 
for avoiding the tendency to cloudiness It 19, however, need 
lets to remark that any special cyclonic disturbance on the day 
in question would seriously modify these calculations as to the 
mean amount of cloudiness. 

In Das Wstur hr October, Dr van Bebber publishes the 
first part of the results obuined m an interesting discussion on 
the posaibiluy of scientific weather prediction for several days 
ID advance, with special reference to the requirements of agri 
culture Instead of attacking the subject in the usual way of 
dealing with the more mobile areas of low barometric pressure, 
he keeps in view the behaviour 01 the simpler and more 
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penittent arcM of high preuure, among which he dliUngnidiM 
five pnneipal type*, In which an anticyclone lie* (1) in the 
nelghboarhood of the Britlih Iiles (with depreenoDs lying to 
the eastward) I (a) over Germany (with depressions at a con 
aiderable distance off) | (3) over North or North East Eorope 
(with depressions to the southward); (4) over Eul or North East 
Europe (with low pressure in the west). (S) over South and 
South West Europe (with low pressure to the northward) 
Tables are given showing the frequency in days of the weather 
types during twenty yean, and of their mean duration The 
cases in which the high pressure 11 situated in the western half 
of the honson are much more frequent than those in which it 
lies to the eastward, especially in the summer season The 
distribution of pressure corresponding to type (4) u a winter 
type, and shows a decided minimum during summer The 
occurrence of type (3) m April is very marked, and it Is com¬ 
paratively rare in the summer season The duration of the 
different types vanes considerably m the twenty years’ period, 
but the average time is About three days. The chief character 
istics of the vanous types is explained , but although these refer 
mure particularly to the weather of the Continent, the lines on 
which dK investigation has been earned out may probably be 
followed with advantage in other similar discussions 

In the number of the Bwicgisckis Cettiralblati for October i, 
Dr L Keh, of Hamburg, contributes a discussion on symmetry 
and asymmetry in animals, in the course of which he disputes 
the correctness of several current views. It has, for instance, 
been assAted that asymmetry occurs only in land animals of a 
slugguh dlspos^on txifi in aquatic creatures. But, observes the 
author, the majonty of fishes are some of the most symmetrical 
of all aninuls} while in contrast to the onsyrometneal claws of 
land-crabs is the symmetry of those of their aquatic cousins. 
In regard to the occurrence of symmetry in rapidly moving 
creatures and of ssymmetry m those of stationary habits, Dr 
Reb admits that, so far as external characters are concerned, 
the former condition obtains m insects, most fishes and birds, 
wbiU many tube dwelling worms, univalve molluscs, and flat 
fish are as markedly unsymmetncal On the other hand, con 
spicuous asymmetry is met with in the intestmes of birds and m 
the skulls of the toothed whales, while many barnacles, Uvalve 
molluscs, and braefaiopods are as distinctly symmetrical 

Captain Gdido Couardk contributes to the Mmknlmtgen 
of the Vienna Geographical Society an interesung paper on the 
island of Mayotto, the member of the Comoro group nearest to 
Madagascar. A short history of the island is given, and notes 
on its trade, population, climate, flora, and fauna. 

PrrsRiCANN’s MatknlHu^n contains the first part of a 
detailed study of the geology of Celebes, by Prof H Bucking 
The region desenbed is that of Minahassa, in the extreme 
north west of the island Minahassa is renmrkable for volcanic 
activity } there are large numbers of acuve volcanoes, sol- 
lataims, mud volcanoes, and hot springs. 

Wb Imvo received the first part of the fifty sixth volume of 
the VirkmtUUmngtn dss maimrktstortsekin Vtrtins dtr Breus 
stsekm BkiisUasuie^ WestfaUns^ und dss Beg Bestrks Osna 
hnkk. The general meeting for 1899 was held at Aix la 
ChapeUe, and the report contains papers on ** Eyes and In 
dnstry,” by Dr Thier, oculist in Au, on the rainfall of the 
Rhine Province, by Dr P Polls, on the geology of volcanic 
islands, by Panl Grossef, and on the apders of the Rhine 
Province, by W. Bosenberg 

Thi Hall SetenHfic And Field Natuialilts' Club sends a copy 
of lU for the year 1899. The club wisely confines 

us puhlicatioDS to local topki. Mr J W. Boalt contnbutes a 
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list of Macro-Lepdoptera collected witfaia ei^t miles of HnlL 
Mr Thomas Sheppard deals with the cootents and wigb of the 
gravels around Hull Some of the gravels he regards u Pn- 
Glacial, although the evidence furnished by the mammalian 
remains u inconclusive The mosses of the East Riding form 
the subject of an article by Mr J J Marshall, Other papers 
relate to local water supply, and to ** A whale hunt at Goole 
over thirty yean ago ” 

Appendix II for 1899 of the Kew Bulletin ef MtseeHumeous 
Infermmtion consists of the names and origin of the new garden 
plants brought for the first time into cultivation daring 1898, 
and the most noteworthy of those which have been re introduced 
after being lost from cultivation The list includes about 300 
ipeaes. 

Here J I>6rflbr (Banchgasse 36, Vienna ui} is about to 
publish a second edition, revised and enlarged, of his Beiansker 
Addressbuck (Botanical Directory) and asks the co-operation of 
Bntish botanists, who are requested to send him their full name 
and address, with their scientific distinctions or appointments, 
together with the special branch of botany m whi^ they have 
worked. The pnee of the Directory will be, to subscnberi 
7r 6^, to non subKribers, lor post free. 

Bulletin No 17 of the U S Department of Agriculture 
(Division of Vegetable Physiology and Pathology) consists of a 
report by Mr Erwin F Smith on the disease" of 

cotton, water melon, and cow pea ( stnentu) It appears 
to be due to the attacks of a fungus, which is polymorphic, 
assuming somewhat different fonns m the three h^-planti. 
Besides ascosporer, it produces three different kinds of oonidial 
reproductive bodies. The fungus has hitherto been known as 
Fusarum vasinfecium^ but Mr Smith regards it as the type of 
a new genus, Neeeost/iespora^ allied to Cesmespera 

Wk have received a report on the spraying of Charlock and 
Ruuch (wild radish) istu^ conjointly by the Yorkshire Ck)Uegc 
and the East and West Ridings Joint Agncultural Council 
The writer, Mr J R Campbell, advocates the destruction of 
these weeds by a spraying machine, the spray used being either 
uon sulphate or copper sulphate, prefeimbly the former It 
can, however, be usH to advantage only in bright, sunny and 
calm weather Solutions of the strengUi of 10 to 15 per cent 
iron sulphate have no injunous effsets on com or young seeds, 
but they are mjurioui to other cruciferous crops, such as 
mustard or turmps, and to beans. 

Early in the New Year Mr John C Nimmo will publish 
the first volume, by ProC Sayce, of Oaford, of ** The Semitic 
Senes,” an important new senes of standard hand-books in¬ 
tended to present compactly and in popular saentifle form a 
knowledge of the more imporUDt focu in the history, religion, 
government, language, customs, &c*, of the Bidiylonions, 
Ai^rnans, and allied Semitic races of ancient history In a way 
that will be serviceable to the reading public generally, as well 
as to teachers and masters, students, the clergy, and othcti. 
The first volume is '* Babylonians and Assyrians—Life and 
Customs (with special reference to the Contract TaUets and 
Letters)," by the Rev A. H Sayoe, Profeoor of AsAjrriology 
at Oxford. Other volumes will follow at rcigular intervals; 
each will be complete in Itself, and the series, token u a whola, 
will neglect no phase of the general reralt of recent scientific 
research. 

The oddUionf to the Zoological Society's Gardens during the 
past week include a Flying Squirrel {Sciureptmu^ ip. ine*) 
from Chitfolt presented by Captain S. A. Harris, 1 M.S.; a 
Pheasant {Fknttnnms eekhUus^ d} frnn RnrnU, presented by 
the Hon. £• A. Stoner, two Ooesed Snakes {Pemmm^pkis 
(trutifer), two Rhomb-marked Sneites {THmervrkimu rkembe* 
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ahts)^ two Cftp6 Buccphaliu {Du^Midui i/^), a Puff Adder 
{Biiu mrut^ms) from South Africa, pmented by Mr J E 
Mateham , a Common RnttlesnaVe {Cr0fal$$s Juristus) two 
Homd Rattlenakei {Crptaius korrtdm) from North America, 
deponted, four Common Sheldmkei ( Tadort%a c^mmta) two 
White fronted Oeeie {Anscr aibtjroms)^ European purchased , 
a Harnemed Antelope ( Trofeia^hns scrtpta^ 9 )■ a Brush tailed 
Kai^aroo (/k/nf^ii 4 r p^HuUiata^ d )i born in the tiardens 


OUR ASTRONOMICAL COLUMN 
New Minor Pi anrt (1899 E L ) —Circular No as fiom the 
Centralstelle at Kiel contains an ephemens of the planet ob 
senrcd by Mr E F Coddington in October and November 
last Ilerr Kreutz thinks there seems no doubt that this is 
identical with the planet found by Dr J Pahsa (1896 CO), and 
the ephemens is given with t^ possibility that more observa 
tiona may definitely settle the point 

Epkemtns for X2k Borhn Moan Time 


1899 

Jt A 

h m B 

OacI 

Dec 32 

0 58 39 

4 59 0 


I 045 

4 364 

26 

2 56 

4 13 3 

38 

5 « 

3 49 7 

30 

7 33 

3 as 8 

Jan 1 (1900) 1 10 0 

3 » S 

Chance in 

PlBIICAnON Ol* IIIK 

** Asironohische 

NacHRK HFEN 

—We have received a 

card from Herr H 


Kients, of the Central Bureau at Kiel respecting an important 
alteration in the method of publishing the astronomica] inform 
at ion hitherto given in the Astronottitschr Nachruhien^ which is 
one of the most important forei^ journals dealing with current 
astronomical observations With the beginning of the New 
Year the onginal publication will be conhned to the recording 
of general observations while a separate paper will be issued tu 
contain the ephemendes of comets planetb &c The subsenp 
tion to the new pait will be 10 marks yeirly Arrangements 
ore being made for thu addition at Kiel, Niemannsweg 103, 
and sob^ptions should be tent there direct 
Companion 10 iiis Ohsbrvatory—W e have received the 
Compamen io ike Oburvatory for the year 1900 In arrange 
ment this closely resembles those of previous years giving most 
»f the more important data for the observation of celestial 
objects Beginmng with one page showinu for every week the 
time of rising and setting of tne sun, its declination at noon, 
mean and siJereal time, and the moon s phases, there follows a 
calendar, giving for every day in the year the setting, southing, 
dechnation of the moon and the lonptude of its terminator 
Mr Deniung again contnbutes his list of radiant points of 
the pnncipar meteor showers dunng the year Then follow 
useful particulars of the R A, Dccl, diameters Umes of nimg, 
sonthi^ and setting of the planets, with the times of elongation 
oppontion, conjunction, &.c Omltations, confignrabons of 
the mtellites uf fupiter, Saturn, Uranus and Neptune occupy 
the next ten pages Mr Crommellin contrilnites an efd]eineruc!l 
Pros for the period about the opposition m December The 
rmt of the book u occupied with an ephemens for physioU obscr 
vatioiisof the sun, and the mean pla^and times of maxima and 
mnuiiia, of the more noticeable variable stars 


RECENT RESEARCHES ON URIC ACID 
'THE uninterrupted stream of new researches which bos 
^ issued from the laboratory of Prof Emil btscher at 
Berlin suce 1895 threatens to bewilder even the careful 
student of chemistry or physiology The following bnef 
summary of the results may be found nsefol 
Unc acid n an excretoij or waste product of animal life, and 
IS closely related chemically to many subatances such as 
paraxantmne and heteroxanthine, which are associated with u 
In orme, xanthine, ademne, and nanine, which probably form 
part of the nuclaiiB of cells, and theobromine, theophylline and 
caffabe, the physiologically active eonsdtuents of tea, coffee 
and 

An accurate knowledge of the constitution of these rab 
stances u therefore of tne ftnt importance to pbyndogiBtSi 
whilst a satisCsctory procem nr utihsmg unc aoa—winch is a 
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plentiful constituent of guano—in the synthevi of theobromine 
or caffeine would possess considerable therapeutic interest as 
well as commercial value 1 he many difficulties encountered 
by Prof Fischer in the solution of these problems have been 
met with his accustome<l skill ind rcMurce which are 
admiration and despair of the present dsy chemist, and we arc 
now not only in possession uf a clear and complete knowledge 
of the relationship which exists between these ct mplex products 
of animal and plant life, but we miy 'iniiciivite lef>re long 
their appearance as commercial pr lucts 
Fiscner has shown that in all these ermpnunds the same 
atomic framework is present and may be reprennled as follows, 
the relative position of the atoms being denoted by the 
numbers 1 to 9 

1 6 

N - C 


aC 


I I 


7 

5 N^ 


. . V* 

N-C—N' 

3 4 9 

If the four additional hydrogen itoini necessary to satisfy 
the valencies of the carbon and nitrogen atoms be now added 
the structure of the mother sulntance of ihc whole series is 
obtained 1 cempound which has been actually prepared by 
I'lscher and named purttte {purum art um) ^ 

N-CH 

I 

HC 




Nil 


N—C—N 
P me 

Hy^ioxanthine xanthine and uric acid may be dtnved from 
purine by the addition of one, two and three oxygen atoms 


HN-CO 

I I 

no ( 


NH 
l| /Cli 
N—C—N 

HypoKUtfaine 


HN—CO 

I 1 
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C-NlI 
/CH 


ns 

I 

oc 


CO 

I 

C-NH 


I I >CO 

HN C NH 


IIN—C—N HN C NH 

Xanthine Ur c iei I 

(6 oxypunne) (a 6-dKr\ypuniw) (a 6 B tricixypunnp) 

Adenine is purine in which the hydrogen atom m position 6 
IS replaced by an amido group, whilst guanine is hypoxanthme 
with an amido group in pc sition 2 

N C Nllj HN—CO 

ni: i-Nii HNcl c-NH 
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A lenine 
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N C N 

C la 1 e 
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Heteroxanthine, theophylline, paraxanihine, 
ively m( 


and caffeine are respectively mono 
thines 

HN—CO 

CO <!^-N(CHJ 
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di and in methyl xan 
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(7 methyl xanthine) 
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(CH,)N—CO 
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7 dimethyl xand Ine) 


-NH 

I 1 /CH 

(CH,)N-C-N 
Tbeophyllinc 
3 dimethyl xanthine) 

(CH,)N-CO 

j I 

CO C-N(CH,) 

J >CH IJ >CH 

(CH.)N-C-N (CH,)N--C--N 

TheobronuM (Caffeine 

(3 7 dimethyl xanthine) (1 3 7 mmethyl xaathhwk 
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Although niofit of the oatural jj^uctB are represented In the 
foregoingTumiulic^ the lut of punne derivatives I3 not exhausted , 
for, as in the case of the sugarii the natural products have been 
supplemented by an even longer list of artihcml compounds 
Thus 4 monomethyl, 5 dimethyl and 2 inmethyl xanthines are 
possible, and most of them are known, and all the fifteen 
theoretically possible methyl derivatives of uric acid have been 
prepared together with an additional one, whose existence has 
not yet been accounted for 

Fven this does not complete the list of punne derivatives, 
for there remain methyl punoes, methyl adenines and methyl 
hypoxanthmes still to record, as well os an 8 oxypunne isomenc 
with hypoxanthine and a 6 *18 diox) purine isomeric with xanthine, 
and many others. 

It now remains indicate the manner m which the coosti 
tution of these substances lias been determined and their syn 
t hesis effected 

The structure of uric acid was pretty clearly established in 
the }car 18^ by Fischer's discovery of a second methyl uric 
acid, in addition to the one obtamra by liill, both of which 
arc formed simultaneously by treating the lead salt of uric acid 
with methyl ludidc Since one of these compounds gives on 
oxidation methyl alloxan and urea, and the other by similar 
treatment alloxan and methyl urea, (he formula of unc acid 
must be represented by the fusion of an alloxan and a urea 
nucltufp BO as to form an uniymmctncal grouping after the 
manner proposed by Mcdicus The complete melnylation of 
unc acid yields a tetrapiethyl dcnvative from which all the 
rutrogen u removable in the form of melhylamine It fbllows, 
therefore, that the four methyl groups In tetramethyluric acid, 
and probably therefore the four hydrogen atoms m uric acid 
Itself, are linked to nitnigen The structure of unc acid is 
represented by one or other of the following tautomeric forms —• 
NH—CO N*iC(On) 


If in place of urmmll its methyl derivatives are employed, various 
methyl unc acids are obtained , an important point, since the 
positions of the methyl groups m the add are thereby de 
terrained 

Thus from i and 7 monoraethyl urmnul, 1 and 7 jnethyl ark 
add have been obtained , i 3 end 1 17 dimethyl uramif yield 
I 3- and 1 7 dimethyl uric acid *137 tnmethyl uramil can 
be converted into tnmethyl unc acid, whilst the imido pseudo 
unc acid of Traube is converted into an amido uric acid 

Having then established the structure of unc add and the 
methyl uric acids as h)droxy derivatives of xanthine, guanine, 
theobromine, theophylline and caflTeine, &c, the question arises. 
How can these vanous compounds be obtained from the nngle 
raw material, unc acid? Since xanthine can be methylated 
and convert^ into theobromine, as Strecker first showed by 
treating the silver salt with methyl iodide, and since theo¬ 
bromine and theophylline, by a repetition of the same process, 
can be converted Into caffeine, there are several ways in which 
the above problem might be attacked 

Unc acid might be reduced to xanthine and the xanthine 
methylated, or uric acid might be converted into monomethyl 
unc acid, then reduced to munoinethyl xanthine and further 
methylated , or, finally, the di and tn methyl unc acids might 
be first prepared and then reduced to the corresponding di and 
tn methyl xanthines. All three methods have been nulised in 
turn by Fischer and earned to a successful issue , and since the 
process is similar in each case, one or two examples may suffice 
ty way of illustration. 

When 137 trimethyl unc acid is heated with a mixture of 
pentachlonde and oxychlonde of phosphorus, it yields tnmethyl 
chloroxanlhine. Tetramethyl uric acid yicMi the same product 
by (he eliminnlion of a methyl group in the form of methyl 
chlonde Tnmeihylchloroxanthme is then reduced with strong 
hydnodic acid to caffeine 


C-NHv (HO)(!: C—NH 

I II >CO or II |i ^C(()H) 

NH—C— Nir N-C-N ^ 

*■ Uric arid 

This Structure is confirmed by its synthesis from uramil, a 
synthesis which, it may be interesting to remcmlicr, was first 
suggested hy Liebig and Wohler, then carried forward a 
step by v Baeveris discovery of pseudo unc acid, and finally 
realised by Fischer m 1895 

Uramil was first obiaineil by Liebig and Wohler from alloxan 
and ammonium sulphite, which form together ihionuric acid, 
the Utter decomposing on boiling with hydrochlonc acid into 
uramil 

NH-CO NH-CO 


NH- CO 
<io do 
liii-co 

Alloxan 




do 

), I I \sO,H H ,0 


NH - CO 

do cIhi 


NH-CO 

TbionuriL acid 


CHMij f HaSO, 


CH,N->CO 

1 I > 

CH,H-C-Ni 


1 I 

CH,H-C-NH 

1 ^ 7 Tnmethyl unc acid 


CH,N—CO 

I I 

OC C—NCH, 

I I 

CILN-C-N 
Trimcinyl chlorounlklne. 


CH,N-CO 


C-NCH, 

1 >« 


CH,N-C-N 

Laffrine 


NH CO 

Uramil 

Uramil, as v Bae}er showed, combines with potassium 
cyanale to form the (lotassiiim salt of pseudo-uric acid 
NH—CO NH-CO 

II LI 

CO CM NIIg + KN CO=CO CMMICONHK 

i1h-co rin-do 

Pseudo unc acid dilTers in composition from uric acid by one 
molecule of water To effect its removal, which the usual 
dehydrating agents fail to do, Fischer found that it is only 
necessary to heat (he comjxmnd with 20 per cent hydrochlonc 
acid in oirder to obtain uric ucid 

NH—CO NH-CO 

do dn.NHCOMIi-*CO d-NH 

iIh- 4 I >co+n,o 

^ NH -C- NH 

pMutfo4rk odd Unc odd 
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1 3 Dimethyl unc acid behaves similarly and forms theo- 

phylline 


CH,N—CO 

CH,N-CO 

1 1 

CO C-NH 

1 1 

CO C—NH 

11 >■<> 

1 \ "> 

1 

CH,H-C-NH 

CH,N-C-N 


; Dimethyl uric Mctd 


Chlorthaophjrlhn 


CH,N-CO 

loL 


CO C-NH 

11 >« 

CH,N-C-N 

Theophylllua 

This proceu cannot, however, be applied to uric acid in order 
to obtain xanthine, or to 3 or 7 monomethyl or 3 y-dlmethyl 
uric acid, which might lead to the syntheds of theobromine, 
since in the first case the substance u destroyed, and id the other 
cases the chlonne atom replaces the wrong oxygen atom, i t 
instead of replacing it in position 8. which U eisentua to the 
success of the ^ration, it enters position 6. 

The happy Idea of employing phosphorus oxychloride alone 
inpUceof the mixture of pentachloride and oxychloride has 
overcome this unforeseen difficulty, and given a fortunate turn to 
the investigation 
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By this modlficAtlon 3 7 dimethyl uric acid may be made to 
yield chlorotheobromine and throbromine, or better still, 
3-methyl unc acid, which can be obtained by the direct methyl 
atioD or nnc add, may be converted lucccHlvely Into 3 methyl 8 
chlorounthine, which may be either methylated with methyl 
Iodide in presence of caustic potash to chlorotheobromine and 
chiorocamne, and then reduced, or first reduced to 3 methyl 
xanthine and then methylated As a role, however, the 
methylatJOD of the chlorine compound » more easily cflected 
than that of the reduced product Paraxanthine (i 7 dimethyl 
xanthine) may be obtained from z 1 7*dimethy lurlc acid in a 
similar manner and also converted by methylatlon into caffeine 
The flowing scheme will make clear the various directions in 
which the i3mtheais of caffeine has been accomplished — 

UrK acid 
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Heteroxanthine (7 methyl xanthine) has been obtained by the 
action of phosphorus oxychloride on theobromine, which by the 
ehmination of one methyl group forms 7 methyl dichloropurtnc 
By boiling this substance with hydrochlorfc acid, 7 methyl 
xanthine is formed Xanthine cannot be prepared in so direct 
and simple a manner os the above from uric acid, even when 
phosphorus oxychloride alone is used, for the first product ob¬ 
tained in this way is 8 oxy 3 6 dichloropunne instead of 8-chIoro- 
9 fi-dioxypunne, but by the action of a large excess of 
phosphorus oxychloride uric acid may be made to part with its 
Last atom of oxygen Tnchloropurine is then produced, and 
thu compound nos served for the synthesis of xanthine and 
Its more nearly related derivalivet hypoxanlhine, adenine and 
guanine 

When tnchloropunne is treated with aqueous potash it yields 
6 oxy 3 S-dichioropurine The latter compound may be 
directly reduced with hydriodic acid to hypoxanthine, or con 
verted with alcoholic ammonia into chlorqguanine, which on 
reduction forms guanine Aqueous ammonta converts tnchloro 
punne into 6 ammo 2 8 dichloropunne, which yields adenme 
on redaction 
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VNiVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Mr Prank I unry, of the Geological Department of the 
BriUsh Museum (Natural Hislor)), who has been trained under 
Mr Smith 'l^oodward, has been appointed Assistant Curator of 
the Norwich Museum 

Mr a Krndlk Siiort, a student of University College, 
Bristol, was awarded the scholarship in physiolcmat the recent 
final B,Sc examination of London University The scholarship 
11 of the value of 50/ per annum for two years. 

Dr J W GrEoory has lieen appointed professor of geulugy 
and mineralogy in the University of Melbourne, in succession 
to Sir Frederick M*Co>, > K S Dr (iregory has been aa aa- 
Mstant in the geologicd department of the British Museum 
(Natural Hutory) for several years, and is a member of the council 
of the Geological Society He has been engaged m very success¬ 
ful explorations—notably in Bniish Last Africa in 1892-93, and 
in Spitsbergen in 1896—and has, in addition, contributed more 
than fifty |mpcrs to scientific socieliea The niary attached to 
the post to which he has been appointed is 1000/ a year 

Tub London Technical Lducation Committee have arranged) 
fur a second conference of science teachers to be held during the 
forthcoming Chnstmas vacation. Meetings will be held or> 
Wednesday, Janiury 10, and Thursday, January 11, 1900, m 
the morning and afiernoon of each day On the first day the 
meeting will be held in the conference room of the \ nghsh 
Education bxhihiuon at the Iin|)enal Instil utt, when the Rr 
Hon Sir John Lubbock, P K S , will preside at the morning 
meetings, and Sir Henry Roacoe, F K S , at the afternoon 
galhennga. Ihe second days proceedings will take place at 
the Shoreditch Technical Insiitute, Fiilicld street, iloxion 
The following addresses will be delivered —Wednesday 
at II a.m, ''Teaching of Botany in Schoola,'* by Prof, 

C Miall, F R.S , and "Object I^cssons in Bolnny,” by Misa 
VonWyis, at 2 o'clock, on "Juvenile Research,” by IW 
H £ Armstrong, t R.S , this address will be illustrated with 
lantern slides and cxpenmenia by juvenile assistanut, orv 
Thursday at 11 a.m. on "Teaching of Natural History in 
Schools,” by Prof Woods Hutchinson, and on "Object 
Lemons In Natural History,” by Mr J W Tutt, at 2 o’clock,, 
" Metal Work as a Form of Manual InstrucUon in Schools,” by 
Prof W Ripper Free admission wiU be granted to as many 
teachers as the conference rooms will accommodate Applica 
tioDs for tickets of admission should be made to Dr kimnuns, 
Bermondsey Settlement Lodge, S fc. , or to Mr C L Buck' 
master, 16, lie^field road. Mill Hill Park, W. 
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With strong hydriodic acid, trichloiopurine is converted into 
duodoparine, which yields, on the one hand, with hydrochloric 
add xanthine, and wllh dne diltt and water pnrine, the mpther 
sabstance of the whde gronp of compounds. Though neutral 
to lltmua, purine forms mitt, the nttrate and picratc oemg the 
most characteiistk of these oompouadt. 
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The following giAs to science and education in the United 
States ate announced in SHtm* —The money, amounting to 
11,400,000 dollars, obtained by Mrs, Jane Stanford for her 
285,000 shares of Southern Padfic stuck, which she sold 
recently, will at once be made available for the use of the 
Stanfora Umvenity —Mr James Jennings McComb, of New 
Vork, one of the founders of the South western Presbyterian 
Umversity at Clarksville, Tenn., has given 70^000 dollars to 
the endowment fund, making his contributions amount in all 
to400,000 dollars.—Brown University has received an uncoo' 
ditiood gift of 10,000 dollan from the heirs of the late Lucian 
Sharpe.—The Rev John Pike has leA the reversion of half hia 
prepay to found two scholaiships in Bowdoln College — 
Mr Tliomas Armstrong, of Plattsburg, New York State, who 


190 


NATURE 


[December at , 1899 


died in 1S97, left hii property, amounting to 300,000 dollun, to 
Union College, Schenectady Suit was brought on behalf of 
hii wife and children, and half of the estate has been awarded 
to them, while the remaining 150,000 dollars goes to Union 
College —Vaasar College has received a gift of 5,000 dollars 
towards the proposed biological laboratory, for which 25 000 
dollars has bwn promised on condidon that an equal additional 
sum shall be rained -The University of Pennsylvania has re 
cefved a gift of 250,000 dollars for the construction and equip 
ment of a laboratory of physics —Wesleyan University has 
received a gift of 38,000 dollars from Miss Elizabeth A Mead, 
subject to an annuity during her lifetime —St Lawrence 
University has recened ^4,000 dollars from \anous sources. 


SCiENTItIC SERIALS 

Amtrtfon Jottrnal of December —The highest aim 

of the physicist, by H A Rowland Physics is the science 
above all saences which deals with the foundation of the 
universe, with the constiiuiion of matter from which everything 
in the universe is made, and with the ether of space by which 
alone the various portions of matter forming the universe aflect 
each Mber, even at the greatest distances. He who makes 
two blades of grass grow where one grew before is the bene 
factor of mankind, Itut he who obscurely works to Una the 
laws-of such growth is the intellectual superior as well as the 
greater benefactor of the two —Notice of an aerolite that 
recently fell at Allegan, Michigan, by H L Ward The mass 
in question, about 20 inches long and lOor 12 inches thick, was 
seen to fall, and due up a few minutes alter it was buried It 
was report^ to be not all through, and not cold at the centre 
as n^gnt have been suspected The stone is very chondritic in 
str^urc It is of a light ash grey colour, and exceedingly 
fi table, with a block crust averaging i mm m thickness. 
Optical examination reveals the presence of enstatite, chrysolite, 
felspar, trmhie and iron, the two last being distnbuied evenly 
and thickly as small iriwularly shaped grains.—A new meteoric 
iron found near Iredell, Bosque County, Texas, by W M Foote 
The meieorltic iron in question was not seen to ulL The three 
best instances of cleavage are exhibited In one specimen These 
are three pairs of perfect adjacent planes forramg angles of 
130* The fracture presents a glistening tin white finely crystal¬ 
line surface Grams and plates as much as 2 mm thick, of a 
Iffittle magnetic mineral of pyrltiferoui aspect are common A 
qualitative examination showed the presence of iron, phos 
phonis and nickel, indicating it to be schreiberiile.—I^me of 
the results of the international cloud work for the United States, 
1^ F H Bigelow The penetration of ordinary cyclones into 
ihe higher regions of the atmosphere is sIighL They are only 
two or three miles deep Hurricactes are five or six miles deep. 
The anticyclonic and cyclonic areas are hardly to be contiderra 
as cenuet of motion except in the very lowest strata, since cur 
renu of air blow directly across them from west to east, even in 
the cumulus region of the Rocky Mountain distnets. The 
ordinary circulation theory does not hold good In each stratum 
from the suriace to the arrus level about as much air moves 
north as south, for there are enormous counter currents passing 
by each other at the same level, and not over one another at 
different elevationa This puts a new aspect upon the entire 
problem of the general circulation. 

WtedomamCz AmtaUn dSrr Ph^iik und Chomie^ No 11 
—Moving bodies in the electnc field, and the electric 
conductivity of air, hy A. Ht^weiller If a sphere rotates 
ufuformW in a indium of different conductivity and in an 
electnc field, and the conductivity of the medium U negligible 
in comparison with that of the sphere, a couple acts upon the 
sphere tending to stop its motion If the conducbvliies are 
reversed, the couple tends to accelerate the motion The 
author shows that this may account for the stoppage of the 
moon*! original roUtion —Rauo of the electric charge of 
kathode partlclea t^rihcir moss, by S Simon. Unng iCauf 
mann’s method of magnetic deflection, the author determined 
the ratio olm as accurately as possible He found it to be 
1 865 X It/ CG S units, Ck slightly hig^r than Kaufmann's 
value —On toe highest audible and inaudible notes, by R 
Konig. The author investigates notes of pitches ranging from 
4og6 to ^000 vibnuoni |)er second, produced by bowed 
tuning-forks. The method of bcaU Is useful for eatimaUim 
pitches up to the Umits of audibility, but the method of Kandrs 
dust figures u available up to the highest latches, and is easy 
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to apply and to deduce results from.—Origin of firietkinal 
electndty, by C Chnstiansen A mercury jet was surrounded 
hf twelve jets of nne amalgam, and both were made to fall 
side by ude through oxygen. As long as the oxygen was 
somewhat moist, the normal difference of potential of O 88 volt 
was Indicated iMtwecn the amalgam and the mercury But 
when the moisture was gradually muced the difference of po 
tential steadily decreased, and finally was reversed in slni at a 
point where the vapour prcuure was about o 5 mm —Influence 
of Bccquerel rays upon electric sparks and brushes, by J Elsier 
and H Cicitel A spark gap 1 cm wide, between a poaitive 
knob and a negative disc, was exposed to tbe influence of a 
radium preparation The sparks or brushes were hnmediately 
converted into a glow dichaige, a violet glow surrounduig the 
knob. When the due was made of cardbcMrd instead of meUl, 
the gap became so sensitive that the radium affected the du 
charge at a distance of over a metre —Behaviour of tbe brush 
discharge in a mo^etic field, by Mr Toepler The stratifica¬ 
tion of the brush discharge is considerably modified by a strong 
magnetic field The latter has the effect of crowding the 
stratifications together, and also of duplacing them Utemlly 
with respect to each other An unstable brush discharge is 
converted into a spark discharge 


SOCIETIES AND ACADEMIES 
London 

Chemical Society, December 7 —Prof Thorpe, President, 
in the chair —The following pajiers were read —The oxidation 
of (.ertun organic acids in presence of ferrous salts, by II T H 
Fenton and 11 O Jones The authors have examined (he 
oxidation products ot a number of carboxylic acids and of 
picric acid by hydrogen peroxide in presence of ferrous salts — 
Oxmlacetic acid, by H J 11 Fenton and 11 O Jones, tree 
oxalaceuc acid, C41-1400, is obtained on oxidising malic acid in 
presence of ferrous salts.—Determination of the constitution of 
fatly acids (Pan 11 ), by A W Croisley and H R. Le Sueur 
Ethylisopropylmalonic acid yields ethylisopropylacetic acid, 

C,H, CH(C,H,) COOH 

hy elimination of carbon dioxide Ethylic a bromethyliaopro- 
pylacetate yields, on treatment with diethylanihne, a mixture 
or ethylic dimethylethylacrylate and ethylic methyllsopropyl 


acrylate.—The reaction between sulphuric aad andjxitauium 
ferrocjfanlde, by R II Adie and K C ^Brownln^ The action 


of acid of the composition HtS04or H,S04,H|0 upon potass 
lum ferrocyanide consists in the formation of potassium sul 
phate and hydroferrocyanic acid and m a partial evolution of 
carbon monoxide ; all the cyanogen in potassium ferrocyanide 
is convert^ into carbon monoxide by acid of the composition 
HjSOf 2H,0 Acid of the composition H,S04,4li^O to 
H^04 ,ioH- 0 Biimlarly converts the salt into hydrocyanic add 
and EveniA salt, K^Fe^yt —The sulphates of bismuth, by 
R. H Adie By the action of sulphuric acid of different con 
centrations, the author has obtained solid salu of the following 
compoaiUons 

SB^0„iiS0*,I7H,0 , BI,0„4S0^.7H,0 j Bu0^4S0„3n|U 1 
Bi, 0„4S0„II,0 j Bi, 0„4S0„lotl^O 
—On sulphates of the form ^04,2MS04, especially those 
of ismetric crystallisation, by F R Mallet By funDg tbe 
constituent salts together, the author has obtained cubic double 
salts of the following compositions 

1C9S04,2McS 04 , 1C^04,2ZnS04t * 

K^04,2NiS 04 , K4504.aCoS04 , Rh;S04,2MgS04 
—Reacuons of the so-called dibenxyUmarine, by F R Japp 
and J Mou The authors desenbe the chemical behaviour of 
dibenxylamarine, which they have preriously shown to be 
benxoyl r-dlbenz^ 1 diphcnylethyleDeolaminc —Note on iso 
amarine, by H L Soape The author has revived iioamanne 
into lU optically active components, thus confirming Japp and 
Moir’s view of its constitution..—On the preparadon of beoscnc 
azoortbonltrophenol, by J T Hewitt Benzeneasophenol is 
converted into benseneaimorthomtrophei^ by dilute nitric add 
—^me new osanmes and tetusones, tw H A. Auden.—A 
senes of substituted nitrote dlbrldes. Peri IL Tbe tncUoio- 
phenylacyl chlorides, by F. D. Cbattmway and K. J. P Orton. 
—The reaction between ctlprlo sulpbatc solution and magnerium, 
line and Iron, by R. M Gaven. 
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Geological Bocietfi December 6 —W Whitaker, F.R.S., 
Pietideot, in the chair —Dr BUnfbrd described certain photo 
tent by Mr £. H L.Schwarc, and representing the Dwyka 
booraet-bed and the rounded and gioovediundertying tarface,in the 
neighbourhood of the Orann River near Hopetown and Pnetka. 
The iniportance of these photographs lay m the evidence which 
th^ afforded on a disputed point Dr Sutherland and Mr 
Griesbach had called attention to the evidence of ice action pre¬ 
sented by the Dvryka Conglomerate in Natal, and additional 
evidence had been brought forward by several observers, 
eipeciaUy bv Mr Dunn from the Orange Free State and Cape 
Colony, and recently by Dr Molen^raaff from the Transvaal 
Other observers, however, and especially the late Prof Green, 
had disputed the glacial ongin of the Dwyka beds. The 
photogrsfdii now exhibited would, the speaker thought, con 
vincc most geolo^ts that the [dienotnena presented were due 
to ke action The resemblance to similar photographs shown 
to the Society in 1896 by Prof T W Edgwortn David, and 


to ke action The resemblance to similar photographs shown 
to the Society in 1896 by Prof T W Edgwortn David, and 
re pr e se nting the beds corresponding to the Dwyka Conglomerate 
in South Australia, was noteworthy Fvidence of glamal action 
in Upper Pabeoxoic times had gradually accumulated from 
India, Australia, and South Africa, and there was a probability 
that nmilar indications existed in South America.—On the 

r ogy and fossil corals and echinids of Somaliland, by Dr J 
Gregory British Somaliland consists of a high plateau, of 
which the northern scarp u separated from the Gulf of Aden by 
a belt of low hills and plains known as the Guban The 
southern plateau consists of Archsean gnewses, quartzites, 
amphibolite schists, chlontic schists, and pegmatites. It is 
capped by purple gntt, red mndstones, and conglomerates, 
which are covered by limestones of Neocomian, Turonian 
(? Cenomanian), and Eocene ages. The Neocomian limestone, 
which may be correlated wiHi that of SingeJi described by 
Kochebrune, occurs at Dobar m the Guban , while a Jurassic 
limestone, probably of Bathonian date, occurs at Bihendula in 
the (iuban Possils collected from these limestones and from 
raised reefs of Pleistocene age, have been examined by the 
author, who tabulates a list of corals and echinida The 
evidence of the collections is sufliaent to show that a Neo 
comian limestone occurs both on the summit of the Somali 
plateau and on the floor of the Guhan, and that some marine 
limestones of Lower Tertiary o^e ([Mtibably Eocene) also occur on 
the plateau It is therefore evident that the foundering of the 
Aden Gulf is post Eocene in age —Noie on drift gravels at West 
Wickham (^nt), by George Clinch The author describes two 
beds of drift gravel at West Wickham The first, oocupyii^ the 
bottom of a dry valley, yields in a section exposed at Gates 
Green, material denved from the Chalk and the Lower Green 
sand, and dutinct, although perhaps nut direct, relation with 
the denudation of the Wemd is claimed for it The other bed 
of mvcl IS of later age, and has yielded many Palaeolithic 
imj^ements and flakes —On the occurrence in British carlion 1 
ihmnt rocks of the Devonian Genus Paki€o%ne%h^ with a de¬ 
scription of a new species, by Dr. Wheelton Hind. The family 
Nucuhdse is represented in carboniferous rocks by the genera 
Nucuht Ntitnlana, and Ctenodmta^ and to these must now be 
added which the author describes from two fine 

speennens in the Museum of Practical Geok^, from carbon 
iferous shale (Voredale Shale) south of Hammerton Hall, Slaid 
buTn,Yovkshue It u remarkable that a genus so well developed 
in Dmnian times should be found at the top of the carboniferous 
limestone senes, but not In intermediate beds. HaH'i diagnosis 
of the genus is given, with additional remarks, and a new 
species IS desenbed and contrasted with CUnodonia {Palaeoneih) 
Aro/a, Phil , from the Devonian of Baggy 

Entomological Society, December 6.—Mr G H Venmll, 
President, in the chair —Mr J J Walker exhibited a specimen 
of Cs/for warpMosw, Rogenh , taken at Massowah, on tne Red 
Sea. He conridered this fbnn to be onW a dwarfed race of 
C AyoA, L4nn., and for comparison with It, he showed speci 
mens of the vaa nilgk*rrt$mu^ Feld., from Central lQdu^ and 
of the var nmoda, De L'Ona, from Japan.—Dr Chapman 
exhibited a senes of sp eamen s , idected trom various English 
collections, together with a few foreign exai^les, to illustrate 
the English fonns fonnd within the genus He read 

some notes relating to the tens, and to cboncters, chiefly 
drawn from structure, by which the diSerent species may be dis- 
tingukhed —Mr Malcolm Burr called attention to Dr Sharp's 
paper oq the modification and attitnda of /dWWw dta6aU<umt^ 
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recentiy pnbluhed in the rroce^dingt of the Cambndge Fhilo- 
sophical Society (voL x part Ul) He exhibited the plate, 
drawn after nature by Mr Muir, which illustrates the paper, 
pomiing out that no diawiog of this kind showing a Maniid m 
Its natural colours simulating the petals of a flower, had hitherto 
been published He also exhibited species of Mnntc^ca of 
vanous genera, to show the different modiflcationn by means of 
whkh insects of this group are made to resemble leaves and 
flowers.—Mr Kenneth J Morton communicated a paper en¬ 
titled ** Descriptions of new species of Oriental RhyacophtUu " 

Dublin 

Royal Dublin Society, November 22 —Prof E J 
MeWeeney m the chair —Prof T Johnson read a paper on 
the yellow blight of the potato-plant, an examination of which 
he had undertaken at tne request of the Congested Districts 
Board of Ireland The disease is especially prevalent in the 
west, but IS found throughout Ireland The two fungi held 
mainly responsible for the disease, of which an llluxtrated 
account was given, are considered to be ScUrottHta icUrotiorum 
(Lib.), Massce, and Rhizoctonia KUhn, the **small 

K >x ” fungus of the potato tuber At the Winter ShoW of the 
oyal Dublin Society, of several hundred dishes of potatoes 
there was scarcely a di^ with tubers free from the sclerotia and 
nwcelium of RktMcct^ta, hitherto not recorded m Ireland — 
^^r G II Carpenter read a paper on some Collembula from 
Franz Josef Lana, collected by Mr W S Bruce, of the Jackson 
Harmsworth Expedition in 1896 and 1897 Seven species are 
represented In the collection, one of whkh—an Isotoma—is new 
to science Mr Girpenter ^so presented a paper on Pantopoda 
from the Arctic Seas, dredged by Mr Bruce 10 1897 and 1898 
—Dr F T TrotttoD,F R S , exhibited Caldwell’s modification 
of the electrolytic interrupter, and drew attention to his explan 
ation of the curious transference flow which occurs from one tide 
to the other throuf^h the narrow opening or hole m the dividing 
panition The direction of the flow being independent of the 
direction of the current points to a heating effect When the 
explosion m the hole occurs through the sudden evolution of 
vapour liquid is ejected to both sides , but should the position 
of the explosion in the hole move, through any^use, to one 
side, more liquid will be thrown to the other bubbles of 

vapour must tend to form on the side of lowest pressure, thus 
accounting for the phenomenon In the apparatus shown, the 
number of breaks ^r second was about 750, the volume of the 
hole about 0011 c.c , thus the limit to the rate of flow is about 
4 c c The maximum observed was about 3 

Rtfyal Iriah Academy, December ti —Dr Beniamin 
Williamson, F R S . in the chair —Dr Henry 11 Dixon read a 
paper on the first mitosis of the spore mother cells of hhum In 
this paper observations and arguments are adduced in favour of 
regarding the double twisted condition of the nuclear thread in this 
mitosiB as arising from the folding and twuting together of parts 
of the dolichonematous thread. The double thread parting 
transversely forms the chromosomes, which are thus comMied 
of two twisted portions, each a primary chromosome. In the 
equatorial plate each primary ckromosomt divides longitudinally 
Apdr of tne longitudinal halves forms the V shaped daughter 
chromosome It u also shown that the unravelling of the halves 
of the twisted pnmary chromosomes naturally explains the 
constant V form of the daughter chromosomes. From this it 
will be seen that the mitosis is not a "reduang" divnion in 
' Wetsmann’s sense. The manner of the formation of the chromo 
lomcs brings into proumity in the dispirem stage parts of the 
nuclear thread whkn were, In the spircm stage, distant from one 
another —Prof C J Joly read a paper on some applications of 
Hamilton’s operator y in the calculus of variations In the case 
of positional mallons, the conditions fora stationary value of the 

integral Jfdyjdy being a linear and dutnbutive function of the 

vector element dp of a curve, may be expressed by the relation 
/lfl=o at the limits, and f&yvdp^p^^ at each point of the curve. 
Id the second equation, V oper^es on / alone, hor surface 

integrals, where dm is a^directed element of area, the 

conditions are AY =>0 over the surface, and /'a=o over the 
boundary, X l^i^ normal to a fixed surface on which the 
boundary Iks. Examples were given for the use of these 
formulsB, 
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Paris. 

Academy of Science!, December ii M van Tleghem io 
the chair —The perpetual secrctan announced the receipt of 
(he hut American contnbotion to the Lavoisier Pund, the total 
amount received 4om the United Slates amounting to ^054 
franca.—On the parallax of the lun, by M Bouquet die la cTrye 
The Academy of Saencea in 188a sent out ten parties of 
astronomers to observe the transit of Venus across the sun, and 
in the present paper the final results of these observations are 
given The mean of the results obtained by Halley's method 
with the large telescopes is 8'7^^ with all the telcRopes 
8'8068 , the adopted result is 8" TO ± *01 The calculations 
of the results from the photographical methods are not yet com 
pleted.—Note on the wrtrk dune on Mt Blanc in 1899, by M 
J Janssen The nule contains details of work done in two 
directions, (i) on the losses that an electric cable undergoes 
when It IS placed bare upon the glacier, and (2) on oxraen 
in the sun The first work was unfortunately attended by a 
fatal accident to one of the observers, M Cauro, who 
fell on to the glacier on which the experiments were 
being earned out The work was finished nv M Lespieau 
It was found that naked wires of galvanised iron were 
•quite serviceable for telegraphing between the observatory and 
^inti varying from joo to 1700 metres distant, a 3 mm iron 
wire lying on a length of 1700 metres of gUcicr ice not consti 
tuting a telegraphic *' earth " As regards the solar oxygen, the 
'photographs of solar spectra obtain^ dunng the year will be 
oisGUsaed subsequently — Influence of the magnetic field upon 
the radiation of radio active bodies, by M llcnn Becouerel In 
a non uniform magnetic field, constituted by a powerlul electro 
magnet, the radium rays are bent and cunceni rated on the 
pules. The results were most clearly shown by (he aid of 
photfigraphy, a honsontal sensitive plate, covered with black 
paper, being placed between Ihe two poles 45 mm apart 
parallel to the field Before exciting the magnet the radio- 
nctive barium chloride was placed upon the plate half way 
between the poles. The maximum deviation corresponds to 
ihe direction normal to the field These results have been 
obtained independently by MM Meyer and Schweidlcr by 
the use of a fluorescent screen —On a general method 
for the estimation of some elements contained in 
oigamc compounds, by M Berthelot By combiufions in 
Dxvgen m the calonmetrK bomb, at a pressure of 25 atmo 
spheres, accurate estimations of carbon, sulphur and phosphorus 
ore readily carried out if suitable precautions are taken, the most 
important for the two latter elements being the addiuon of a 
certain quantity of naphthaline or camphor The determina 
tkm of potassium, the alkaline earths, copper, iron, silver, or 
merenry presents no difficulties. - On the molecular refractions, 
niolccular dispersions and specific rotetory power of some alkyl 
camphors, (w MM A. Haller and P Th Muller Measurements 
are given fw bencylidene’, pipcron)lidene , cuminyl , ethyl 
sallMnyl , metamethoxybenm , and anisyl camphors, and the 
rewdts compared with the figures given by the calculaUoni of 
Bruhl and Conrady, the experimental results are in general 
higher than the calculated values. The authors suggest 
ihe double linkage connecting the camphor and ^de 
liydic residues as the cauM of the devutions.—Re 
marks by M Duclaux on hts treatise on microbiology — 
Note on the Bielids observed at Algiers on November 28-29, 
by M H Tarry —On the theory of discontinuous functions, 
fay M K. Baire —Method for determining the mean density 
-of tile earth and the constant of gravitation, by M A1 OerKhun ' 
If a heavy sphere u brought near the free surface of a liquid at 
Mt, this surfitce takes the form of a surface of equal Newtoniao 
potential, arising from the simultaneous action of the earth 

nnd (he heavy sphere The expression " a z + g s’ is de 

dneed, where R is the earth's radius, d the density of the sphere, 

8 the mean density of the earth, and a the ratio of radius of (he 
sp^re to the distanegL of its centre from the free liquid 
surface, and p the radltS of the osculating rarfiue io the liquid 
at Its highest point. To determine a an optical method is 
employed of great delicacy, given by Foucault for verifying 
the truth of ppuM optical surfaces. Some ptebmioary ex 
penmenlt on the method show that its precision u not less 
than those previously In use^ neither are the experimental 
difficulties greater *-Od the pnuclplc of equality of action and re 
action, by M Andrf Broca —Action of aluminiuni chloride upon 
camphoric anhydride, by M G Blanc The chief product of 
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this reaction is laolauronolic add The secondary nroducts are 
a mixture of adds, having formulB, C9H14O, or CtHigOi and 
a lactone C9H)40|.—Alkalimetry of the amines, by H. A. 
Astme. The fatty amines exsmtned ranging from methylamiiM 
to diamylamine are monoadd bases with either heliantnlae or 
phenolphthaiein as indicator The primary aromatic bases, on 
the contrary, are neutral to phenolphthaiein, but behave as 
monoadd bases to methylorange.—On the co-existence of a re 
during and an oxidising diastase in animal organs, by MM J 
Abelous and E Gerard. It is shown that m aqueous ex¬ 
tracts of the kidney of the horse, two ferments iie present, 
one of which can reduce a mtrate to nitrite, and the 
other produce the inverse reaction —On the presence of 
inannocdlulose in the ligneous tissue of gyranosperms, by 
M Gabnel Bertrand —A contribution to the nistory of 
intraocular preanre, and to our knowledge of the mechanism of 
blood pressure in the capillaries, by M W Nicati Measure 
menu of the hardness of the eye show that the blood pressure 
of the cspillanes U proportional to the ratio between the vohime 
of the bMy and its surface —New observationi of American 
PtripatouUty by M E L. Bouvier —On a new patbtyenlc 
Jlfwcor, by MM Iiucet and Constantin This fungus was round 
to be the cause of a disease of the respiratory organs, at first 
mistaken for tuberculosia The disease was cured by treatment 
with arsenic and potaanum iodide The fungus was found to be 
a new species, differing from the four pathological species 
previously known The name proposed by the authors is 
panuUtems —On a new mode of formation of the 
egg m Piptectpkahs^ bv M Matruchot —'On the mountain chain 
ofChartrcuse, M 11 R4viL — The faetts and conditions of 
deposit of the Turanian m Aquitaine, ^ M Ph (jUngeaud — 
On new subterranean researches in I^voluy (Hautcs-Alpes), 
and on the deepest natural well known, by M E A Martel 
The shaft found has a depth of at least 310 metres, and is 
probablygrcater —Approximate determination of the denude 
tion of (^taccous rocks on the coasts of Normandy, by M 
J Thoulet 


CONTENTS. 


PAOB 


The Coming Wheat Scarcity By Sir R Qlffea, 
K C B, P R 8 

The Physical Atlas By W B P 
The North American Slime Moulds 
A New Materia Medica 
Our Book Shelf — 

Tilman Descriptive General Chemistry ”—A S 
Gnffini ** Zoolopa.’*—Q B H 
**The Bmish Journal Photographic Almanac for 
1900*' 

Getman ** The Elements of Blownlpc Analyss” 
Lachlan **T\ie Elements of EucliifBooks I -VI 
Cunlaase and ZwiUing “ Kssais du Commerce ct de 
ITndustrie" 

Richmond ** Dairy Chemistry '* 

Cbcyne and Buigbard 1 ** A Manual of Surgical 
Treatment"-D*A P 
Letters to the Editor 

Stockholm InteraaCionat Conference on the E»lora 
tion of the Sea.—Prof W A Herdman, F R 8. 
Meteorology at the Berlin Geographical Congreis.— 
A Lawrence Rotch, 'Ae Writer of the 
Report 

Shadows of Insects.—Wm Parkinson 
Mosquitoes and Malaria.—Dr R. Hanitach 
The Great Paris Teleec^e {//imsirmtHL) By Sir 
Norman Lockyer, K C B , P R S 
Geological Survey of the United Kingdom 
Sir Richard Thome Thome, K C B , F R 8 
Notea 

Our Astronomical Column — 

New Minor Planet (1899 EZ ) 

Change in Publication of the AtSnmemtscAg 
ricXim 

CetHgmftioH . . 

Recent Reeearchea on Uric Acid • . . 

University and Bducatiottal Intelligence 

Scientific Berlale . 

Socle dee end Acedemiee . 


169 

171 

173 

174 

175 

*75 

in 

*76 

176 

*76 

176 


177 


*77 

*77 

*77 

181 

184 

187 

187 

>57 

189 

190 
190 






NA TURE 


'93 


THURSDAY, DLCEMDhR 28, 1899 


THE PEOPLING OF AUSTRALIA 

EagUkcewk and Crow a 6 fudy of the AuUralian 
Abongmes^ including an Inquiry into tkar Origin 
and a Surtcy of Auslialian Languages By John 
Mathew, M A, B D Pp xvi + 268 1* ive Plates and 

a Linguistic Map (London David Nutt Melbourne 
Melville, Mullen and Slade, 1899) 

CiRFAF deal has been written, and has yet to be 
wntten, about the origin of the Australian natives 
Considenng the immense area that they occupy, there is 
a considerable amount of uniformity both from a physical 
and a cultural point of view, but it is now recognised 
that this apparent uniformity does not necessarily imply 
purity of origin indeed, a dual or multiple element in 
the population may be said to be generally accepted 
1 he latest investigator of this problem is the Rev John 
Mathew, who in his “ Eaglehawk and Crow has boldly 
lestated his previous solution that Australia was first 
occupied by a branch of the P ipuan family these first 
comers occupied all the continent, and having spread 
across to the southern shores they crossed what is now 
B iss btrait, and their migration terminated in Tasmania 
Ihen followed a hostile Dravidian invasion Mr 
Mathew thinks that this ingredient of the population 
first touched on the north east eo ist of Queensland, not 
in one boat load, but in an unintermittent stieam for many 
years, probably being forced southwirds by the attacks 
of a more powerful race I* inally, a Malay invasion came 
later, and in a desultory way by detachments at irregular 
intervals 

1 he term Papuan is employed by Mr Mathew as the 
equivalent of Melanesian, and is meant to include the 
I asmanian Aborigines , hence the Tasmanian Papuans 
are invariably referred to in this volume as the substratum 
foi the present Australian race, that in them theie may 
be a strain of Negrito blood is not questioned, on the con 
trary, he inclines to that opinion Dravidian is dot to be 
understood as indicating the direct descent of Australians 
from Dravidians, but rather that one strong stiain of 
the \ustralian people is of common origin with the 
Dravidians of India and their congeners Malay refers 
generally to the people of that race to the north of 
Australia without distinguishing nation Uity It is evident 
that Mr Mathew uses these three race terms m a veiy 
broad sense, and his view on the two first migrations do 
not materially difTer from those of Flower, Howitt and 
other students There is reason to believe, with De 
Quatre&ges and Hamy, Garson and Ling Roth, that the 
Tasmanians are closely allied to tbeNegnt08,and it may 
be granted that this stock was formerly widely spread in 
Australia. Keane in his recent work, “ Man Past and 
Present,” places the Australians, with the Tasmanians, 
as one of his three divisions of the “Oceanic Negroes,* 
the “Negntoes ’ and “Papuasians” (Papuans and 
Melanesians) being the other two He regards the 
Australians as a highly speaalised type of a single 
ethnical division 

The Melanesian stock is itself either complex, as several 
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anthropologists hold, or very variable, as Dr A U 
Meyer advocates bo fir as British New Guinea con 
cemed, there appears, speaking in generil terms, to be 
a western group, traces of whu h also occui in the south 
cast, of a dark skinned, fn/zly h iircd usually dolicho 
Cephalic people, whose language, is Mr S 11 Riyhib 
pointed out, has a grammaticil construction somewhat 
analogous to that of the Australian languages To tht 
south east is a lighter coloured people more or kbs brachy 
cephalic, ind with typically frizzly, but ilso w ith curly 
and wavy hair, whose language is essenti illy similar to th it 
of the Melanesian Archipelago, ind ilhcd to Polynesi in 
indeed. Dr Codiington regards the latter language is 
degraded fiom the former I he ethnology of hiitish Nc v 
Guinea is more complex than this brief statement implies 
but these two main dements in the population must not 
be overlooked Unfortunately, Mr Mathew states th it 
his term * Papuan is applied, not in its narrowest appli 
cation (dark New GuincanX but as the equivalent of 
Melanesian* (p 5X which, is we have just sten he 
leaves quite vague Later on he tnes to show th it tin 
Victonan speech has more “Papuan (or lasnianian) 
elements than the languages further north and hence is 
by inference more Melanesian than other Austnlian 
languages The radical difference between Melanesian 
and Australian grammar is not thought to be worthy of 
even an attempti d explanation The 1 inguagcs of the 
“daik New Guineans (Kiwai BugiUi Kc) which ire 
expressly cxi luded from Mr M ithevv s ‘ I apuans have 
some analogies m grammitical stiucture with those of 
Australia 

Mr Mathew says a good deil ibout the coloui of the 
skin and character of the hiir of the Australians and 
points out that numcious obsetvcis have recorded 
considerable differences m these two features Lnfortii 
nately, these statements are geneial, and wc hive no 
direct comparison with lecognised standards, and ill the 
observers were by no means equally competent \\ e must 
assume that m irked variations in colour do occur and 
that the hair m ly be vaiicdly curly, but without cor 
roborative specimens wt cm scarcely admit that the 
hair IS sometimes straight 01 woolly The evidence co! 
lected by Mr Mathew indicates thuon the south ea^tein 
and western coasts the hair is more curly than tow 11 ds 
the interior He speaks of i decided Papuan fiinge 
with 1 departure from it landwards and in the 
north * 

We must now consider the Dravidian elen eiu n 
Australia The aigument m fivoui of this view was hist 
stated by Huxley, and it has been gcneiallv adopted 
(Huxley, it must be remcmbeied, considcied th it the 
Australians belonged entirely to that ethnic group The 
Sarasms in their elaborate monograph on the ethnology 
of Ceylon admit that the Australians belon* to a 
“Pnmitive Dravidian** stem Mr Mathew makes the 
following remarks with regard to this migration 

“Coming as a later offshoot from the fiisi home of 
humanity, this invading band was of highei intelligence 
and better equipped for conflict than the indigenes of 
Australia Aysically, they were more lithe and wiry, 
and of taller stature They were lighter in colour, though 
a dark race less hirsute , and the hair of then head was 
perfectly straight * (p 6) 
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Several of these statements are open to question Some 
of the ^^Dravidian" peoples are amongst the hairiest of 
mankind, and perhaps none have perfectly straight hair 
Although the present wnter agrees with the hypothesis 
that the Australians arose in part from the same stock as 
the pre-Dravidians—that is, the indigenous population of 
houihern India—'there are numerous difficulties which 
have not yet been thoroughly faced Most writers assume 
that they arnved by sea, but there is no evidence that the 
pre-Dravidians were ever seamen , their descendants are 
not so tCKlay either in India or Australia. If they came 
by tand,‘1ts Howitt suggests, it is strange that no trace of 
their migration has been noted in the East Indian Archi¬ 
pelago, and there are many other points that require ex¬ 
planation 1 here IS also some ambiguity in the use of 
the term “ Dravidian,” as, from the researches of 
Thurston, it would appear that there is a dark, broad- 
nose, curly haired pnmiti\e race m bouthem India which 
may for the present be termed the pre-Dravidian race 
The typical Dravidians (Telugus, Kanarese, Ac) are 
regarded by some as a later immigrant people In his 
**Man Past and Present,” Keane states that **all at 
tempts to affiliate this group [the Australian languages] 
(o the Dravidian of Southern India, or to any other, have 
signally failed ” 

The Malay invasion is supposed to have taken place 

also, from the north, first with some degree of continuity 
and then intermittently ” (p 6i) In the extreme north¬ 
west, where Malay words might be most naturally ex¬ 
pected, very few are distinguishable h is rather in 
unexpected places that Malay words turn up ** (p 57) 

“ A track across the centre of Australia from the 
Oulf of Carpentaria southward is marked by a few 
Malay words « « another region where unquestionable 
Malay lingual traces exist is a tract on the east coast of 
Queensland, from about ly"" to 21^ b lat, and inland to 
a distance of some Uo hundred miles” (p 59} **There 
IS proof positive that the best ca\e paintings have been 
executed by people of Malay blood from the island of 
Sumatra, a strong presumption also that the rite of cir 
cumcision was derived from the same people and place, 
and 1 am disposed to think that the A ustralian message- 
stick IS a childish imitation of Malay writing upon 
bamboo and rattan as practised in Sumatra ” (p 60) 

As the author lays great stress on the linguistic side of 
his investigations, the present writer consulted his fnend 
Mr L H Kay on this very matter in order to obtain the 
opinion of an expert Mr Kay informs me that *the 
author^s elaborate compansons of Australian words with 
Malay and New Hebridean are absurd and misleading, 
and show that, in spite of his disclaimer on p 44, Mr 
Mathew belongs to that school of Australian pseudo- 
philologisu who believe that a likeness of words m 
sound and meaning is a proof of common origin 
In Chapter iv. we are asked to believe that 
Malay immigrants, presumably from venous parts 
of the Archipelago, entered Australia from the north, 
and wandering about interior scattered "astomsh- 
mg relics*' of the speech (of one of their sections) 
all over the island continent They left the words 
for ** fatherland "where” in New South Wales and East 
Queensland, and " hand ” in the extreme east The word 
/or "head” (not the Malay, but Indian) was left on 
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the Hunter River, the terms for "elder brother,” “little,” 
and “ louse ” were scattered from the Gulf of Carpentana, 
southward through Central Australia. “ Father,” “ moon,” 
and “rain" were stranded on the east coast of Queens¬ 
land , there are other “ remarkable analogies ” which Mr. 
Mathew uses to support bis theories Philologists will 
scarcely be inclined to admit the “especially valuable 
analysis ” which denves the Australian word “ wenyo ” or 
“ wendyo ” (^ where’) from a New Hebridean interroga¬ 
tive “ wa” or “ we,” and the verb "to " (‘ to^^stand') (p. 
157) Although Mr Mathew has evidently taken great 
pains to make his book of real service to students, indi¬ 
vidual words in the languages quoted are not always 
accurately given or properly understood by the author, 
although he uses them as pegs upon which tOt^iiAng a 
theory hor example, he regards the “bapa” type of 
terms for “ father ” as a mark of Malay descent, and the 
“mama” type as evidence of Papuan influence Yet 
connectives of “ mama ” are more common in the Malay 
region than “ bapa,” and words like “ bapa ” are found in 
all kinds of unconnected languages, Dravidian and 
Tibeto-Burman in Asia, Bantu m South Africa, and in 
North America. Other examples are seen in the com 
panson of numerals (pp 165,1^), where the New Guinea 
words are explainable compounds. “On ICaiza”(p 67) 
18 mongrel, “on ” ('bird ’) is Toanpi, Papuan Gulf, and 
“ kaiza ” (' big thing') is Saibai, West Torres Straits Mr 
Mathew might have made a stronger case if he had 
drawn his examples, not from the colloquial Malay of 
commerce, but from that common root stock of the lan¬ 
guages of the Indian Archipelago, which is undoubtedly 
akin to that of the Melanesian tongues It would have 
been of great advantage to students if uniformity in 
spelling had been attempted in the numerous languages 
quoted' 

Mr Mathew dwells at some length on some re¬ 
markable rock paintings discovered m North-West 
Australia by Grey and by Bradshaw One of Grey's 
figures he identifies with Siva of Hindu mythology, the 
other he identifies as Daibaitch, a deity of the Battas of 
Sumatra. This identification is based on some marks 
on the figure which Mr Mathew compares with speci¬ 
mens of Sumatran wnting in Van der Tuuk’s “ Les 
Manusenpts Lampongs.” Of course this interpretation 
assumes that Grey copied the painting with perfect 
accuracy, and that it was in perfect preservation. These 
two 6gures copied by Grey certainly have a non- 
Australian appearance Bradshaw's figures are more 
complicated The author considers 

“ it is obvious that there has been on attempt to present 
pictorial fragments of Hindu mythology in the confused 
form which has been develops by naturalisation in 
Sumatra.” 

These rock paintings are certainly very puulmg, and 
deserve renew^ investigation on the spot Mr. Mathew's 
interpreution of them strikes the present writer as 
somewhat fisr-fttched. 

It is to be regretted that Mr. Mathew does not dis¬ 
tinguish between the Malays and the taller, light-coloured 
Indonesian or hon-Malayan inhabitants of the Eastern 
Archipelago. Keane in his " Ethnology ” says * 

“ Dr Hamy points out that the Battas and other prS- 
Malay peoples of Malaysia to closely resemble the 
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Eastern Poljrnesians that the two groups should be 
regarded as two branches of an onginal non-Malay 
[Indonesian] stock ” (p 326). 

According to Mr Mathew’s theory, Indonesian and 
Malay elements are implicated in his third invasion of 
Australia. 

Mr Mathew devotes several chapters to a concise 
account of the handicrafts, institutions, social customs, 
sorcery and religion of the Australian natives, and one 
may gain the book a very good idea of the 

Australians as a whole, this account is not a mere 
compilation from published sources, as Mr Mathew has 
had practical experience with “black fellows,” and 
numerous onginal and hitherto unpublished observations 
are scattered throughout the book. The careful gram 
matical study and vocabulanes of Australian languages, 
which occupy nearly half the book, will be of 
great assistance to students of linguistics—the Kabi 
grammar is an onginal contnbution The appropnate 
title of the book is denved from the widely spread names 
of the two mam clan divisions of the Australians , the 
author asks (p 19) —“ Is there any better explanation of 
the facts possible than that the eaglehawk and the crow 
represent two distinct races of men which once contested 
for the possession of Australia, the taller, more powerful 
and more fierce * eaglehawk * race [“ Dravidian ”] over¬ 
coming and in places exterminating the weaker, more 
scantily-equipped sable * crows ’ ? ” 

The present wnter his endeavoured to give a fair 
summary of the views held by Mr Mathew, but it 
appears to him that the author has not fully appreciated 
the complexity of the problem which he has set himself to 
solve It 18 also evident that Mr Mathew has not had 
access to a number of works that bear upon his subject, 
some excuse in this respect must, however, be granted to 
students who reside in the Colonies. The author must 
be credited with a broad grasp of Australian ethnography, 
ind even if his theories do not receive the support of 
other students, he will have the satisfaction of knowing 
that he has done some good service, since generalisation 
IS the salt of science. Ai fred C H addon 


CYPRIAN ARCHAi^OLOG Y 
A Caialfigue of tkg Cyprus Museum^ with a Chronicle oj 
Eacavattons wuieriaken since the Bntssh Occupaiion, 
and Introductory Notes on Cypriote Archaoiogy By 
John L Myres, M A., and Max Ohnefalsch-Richter, 
Ph.D Pp XII + 224. With eight plates 8va (Oxford 
at the Clarendon Press, 1899.) 

HIS work aspires to be at once ascientifiG catalogue 
of, and a handy guide to, the contents of the 
Cyprus Museum For the latter purpose it is provided 
with a flexible doth binding, for the former it is written in 
a logical and ** scientific” manner, although, by the way, 
prehistoric archsology is not a saence, and never 
will be one it is simply a body of disconnected observa¬ 
tions, from which one or two more or less probable con¬ 
clusions can be drawn The authors deal with an 
enormous mass of materud, and the necessity of com¬ 
pressing this into a poruble form has made their book 
resemble more a collection of transcribed shorthand 
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notes than anything else. These notes, which arc only 
rendered intelligihle by reference to headings which 
themselves have sometimes to be elucidated by further 
headings, will no doubt be of use to the student of 
Cypnan archseology, but will hardly be understanded of 
the casual student tourist who essays to visit the 
Museum with this book in his hand What, for in¬ 
stance, will he make of the following (p 169} “6061- 
6063. Legs and feet 6061 Colossal 6062-6069 
dalled 6067 Corkscrew curls and diadem with 
quatrefoils in relief 6068-6069 Faces ” He will not at 
once realise the &ct that for the necessary elucidation of 
these mysterious fragments he must refer back a page 
or so to the headings “ XI Tamassos,” ” B Statues 
of deity or votary in native style, colossal, life sue, or 
smaller all male,” “ a Terra-cotta^ mouldedj hollo^K*^^ 
and that similar researches will have to be made when 
ever he wishes to obtain an intelligible description and 
explanation of any object which he may be looking at 
Only persons with some knowledge of arcbieology will 
be able to find their way about this catalogue, and tbe> 
will often have to complain of the marvellous epigram 
matic manner in which many of the objects are described 
No 5569 is described as follows (p 156) “H o 10’ 
Ihat IS all Nor docs the heading “Miscellaneous’'^ 
lighten our darkness very much We eventually discoi cr 
that Nos Ssot" 55 ^ terra-cottas from Kition, but 

what kind of miscellaneous terra-cotta No 5569 is we 
have not found out yet And surely such a dcscnplion 
as “Silver Vessels, See 4871-4873 Spoons Cf 
Bidi Nat 1635-7 ” (p 139), 18 insufficient Other similar 
instances might be quoted, but at the same time Mr 
Myres’ descriptions are often full and careful enough 
eg- Nos. 5017, 5048, 5571, or the group 5801-5826 

No doubt the form of the book is extremely logical, but 
this very characteristic, pushed to its extreme as it in¬ 
here, makes it quite useless to the casual tourist, unices 
he has a very considerable knowledge, not only of Greek 
arch<eology generally, but also of the current theories on 
the subject The two aims of this catalogue arc, in fic t, 
mutually exclusive 

Treating the book entirely from the point of view of the 
archaeologist, we still find sometljing to criticise as well 
as to praise The commencement of the introduction (up 
to the middle of p 16) is clear and good nothing is 
more probable in early Greek nrchdeology than the general 
position of the pr.e Mycensean and Mycenfean cultures 
with relation to the general development of European 
civilisation , they were the local phases of the general 
European culture of the Ages of Copper and Bronze 
But later on the introduction becomes somewhat wild 
and therewith also somewhat too dogmatic in tone , all 
Its statements as to the predominant influence of Cyprtan 
culture, as distinct from that of the “ pne Mycensan ” 
lands generally, on that of early Europe, or the deriva¬ 
tion of the pottery types of the Mondsee^area from tha i 
of Cyprus and of the Central European knowledge of 
copper from the same island are stated with very little 
intimation of the fket that they arc one and all purely 
Jiypothetical, and are founded on a senes of arguments 
from analog) which are often of doubtful validity In 
fact, the whole gospel of the “ Typology " of pots and 
pans, which is nov^ays so frshionable, and is relied 
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upon to explain the whole coune of the development of 
e,.rl> ciMhsation, probably rests on no firmer bases than 
do the similar gospels which profess to elucidate man’s 
carl\ history by means of a companson of his languages 
or the \arying shapes of hia skull 

The statements in the latter part of Mr MyreV intro¬ 
duction are, then, purely hypothetical Many are prob¬ 
able enough, but they are not proven histoncal facts 
Take, for instance, his reference to the date of the 
Mycemran (he prefers the hideous and hybnd form 
Mykentiean) period of Oreek culture Now it seems 
\ery probable that the art of the Mycenaean period, 
marking the culminating point of the Uronze Age 
culture of Greece, came to an end in Greece proper in 
consequence of the overthrow of the Achaian hegemony 
by the Donans, who very possibly introduced the use of 
iron and the rude Geometneal ” style of art into Greece 
about 1000-800 lie Out this is only a theory And 
neither this theory nor the fact that Mycenaean pottery 
has been found in the remains of King Khuenaten’s city 
at Tell el Amama in li^gypt (date about 1450 RC ) justify 
Mr Myres in saying (p. 20) that ** the Mykensean Age is 
placed between 1700 and 900 nr by the find groups in 
Egypt, Rhodes and Mykenm,” although it is quite true that 
“ this date agrees with the best (ireek tradition ** All we 
can say is that the Mycenaean Age apparently goes back 
to at least 1430 ilc , and probably earlier That it ended 
in Greece proper about 800 (not 900) uc seems very 
probable, but that it continued in the always backward 
.md conservaii\e island of Cyprus till the beginning of 
the seNcnth centur> at latest seems to be shown by the 
new disco\ eries at Kunon and Enkomi, where, in con¬ 
junction with M)cen('ean remains of a debased type, 
Babylonian cylinders of the eighth century have been 
found Mr M)res falls foul of this hypothesis (p 20), as 
was to hai-e )>een expected 

In some respects the catalogue is not quite up-to-date 
It IS a year or two since Prof Petrie’s theory of a “ New 
Race ” of Libyans ” was given up, and the true position 
of the New Race" remains as those of the prehistoric 
h gyptians was pointed out by M de Morgan Yet in 
a book published in 1899 we read (p 16) of 

“the Libyan race, discovered in 1895 by Prof Flinders 
Petrie in the settlements and tombs at Balias and 
Naglda this civilisation, which Alls the gap between 
the sixth and the eleventh dynasty &c 

The gap between these dynasties covers i the penod 
3500-3000 nc the remains from Balias and Nagilda 
arc those of the late Neolithic or “yCncolithic” 
periods in Eg>pt, and most certainly date long before 
4500 BC It IS a pity that Mr Myres did not even at 
the eleventh hour insert a paragraph in his list of corn- 
genda noting this fact 

Prof Petrie connected this “ Libyan’* culture with the 
early civilisation of Palestine, which he ascribed to the 
Amontes, of whom we know nothing more than their 
name So Mr Myrgs talks of a “ Libyo Amorite cul¬ 
ture” (p 17) Prof Petrie also closely connected the 
pfcL Mycenfcan stage of southern European civilisation 
with the “ Libyo-Amonte culture.” But this connection 
Mr Myres hesitates to accept, although be admits re¬ 
semblances of pottery-technique, JLc, between the two 
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An acceptance of this theory means now an acceptance 
of the idea that the prcc Mycemean stage of Greek culture 
goes back to at least 5000 years B.C , and that it was at 
that time closely connected with the pnmitive civilis¬ 
ation of Egypt It IS difficult to imagine how this 
connection can be maintained to have ever existed The 
famous copper sword which was found in the prehistoric 
tomb 836 at Nagdda is of late pne-Mycenaean type 
(“ quasi-Mykensean,” teste Mr Myres, who also claims it 
as espeaally Cypnan in style), and so probably dates 
a/ter 2000 B c, while the things with which it was found 
Monged to the half sa\ age ancestors of the Egyptians of 
the first dynasty This is an example of the uncertain¬ 
ties of the archaeological method generally The sword 
proves no connection We are by no means inclined to 
grant the contention that the prse Mycensean culture 
may go back to an indefinite period B c , and that such 
swords may have been in use as well 5000 as 2000 R c 
And the other evidence does not allow us to date even 
the earliest remains of the pra^-Mycemcan age, the lowest 
towns of Hissarlik and Athens, a day earlier than 2500 
DC, so that the prehistoric Egyptian and prehistoric 
Greek cultures cannot be regarded as contemporaneous 
Both were primitive, half-savage , hence the analogies 
between their artistic methods To argue a contcin 
porary connection from such analogies is impossible 
And no such connection can be shown to have existed 
by way of Libya we cannot sa> that there is any¬ 
thing particularly Libyan about the prehistoric Egyptian 
pottery, &.c, because we have not the slightest idea of 
what early Libyan pottery was like In fact, the “ New 
Race” objects were dubbed “Libyan” on account of 
their curiously isolated and strange appearance when 
placed chronologically between two well defined periods 
of the regular Egyptian civilisation it was foreign and 
barbarous, why not Libyan? (In much the same way 
every inexplicable object found in Egypt used to be called 
“Ethiopian,” the remains of Mycenaean culture were 
dubbed Phoenician or Kanan, and those of the Assynz 
ing civilisation of Asia Minor received the now somewhat 
discredited appellation “ Hittite ” It is quite true that 
unless some theory is made to account for inexplicable 
phenomena, little progress is possible But such theories 
ought never to be, as they so often are, regarded as 
dogmas to be persistently maintained in spite of con¬ 
troverting evidence) These inexplicable obiects being 
then “Libyan," people began to think about Lake 
Trit6nis and its legends, about the alliance of the 
Greek “Akaiuasha” (who may quite possibly have 
been Achaians) with the Libyans (ni as late as 
1250 ac), and so the “ pne-Mycenaean" culture of 
the north eastern coasts of the Mediterranean was 
connected with the “New Race” culture through 
the medium of Libya. Even now that we know that the 
“ New Race” culture is at least two thousand years older 
than Prof Petrie’s first dating, this Libyan-Greek con- 
necuon seems to be maintain^, although there is no 
need to suppose that the remains from Balias and 
Nagdda ore Libyan, or anything else than primitive 
Egyptian Even those yellow-haired Kabylcs from 
Balias and Nagdda have been shown by the unen- 
thusiastic Virchow to owe their Indo-Germanic locks to 
the action of the salt m the soil 1 
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In a list of Egyptian (Naukratite) porcelain charma 
and ornaments on p. 137, Mr Myres mentions “4736- 
4733 Hawk headed deity with disc on head 
4736-4737 Hippopotamus-headed deity 4746 

Ram headed deity ” We are not informed whether 
4746 is Amen or Khnerou, and the names of 4736-4732 
(apparently RA) and 4736-4737 (Taurt) might well have 
been given And what is the inscnption on the Baby¬ 
lonian cylinder, No. 4501, which, by the way, is not 
necessarily of early date, about ? The “ hieroglyphic m- 
scnptions” on the scarabs (Nos. 454 r> 4547 ^ 4549 1 
p. 135) are ignored 

Turning to a comparatively unimportant detail, we note 
a frequent occurrence of the hideous Germanism, snow¬ 
man technique.” Cannot some better term than this be 
devised for the style of what are merely rude hand-made 
figures ? 

The labour of correcting misprints in such a work 
must have been colossal, but the result is extremely 
good. We only notice Ra-men-kepher for Ra-men- 
kheper on p 135 To Mr H B Walters, who read the 
proofs through, much praise is due. He is also re¬ 
sponsible for the annexed reports on excavations at 
Kunon, Salamis and Mamni, from which a good idea of 
the marvellous mixture which the average Cyprian tomb 
contains may be obtained We are still far from 
being able to dogmatise with regard to Cyprian 
archfCology I 

The indices also deserve praise, but the mistaken aim 
of making the book serve as a traveller’s guide has, by 
restricting its size, sadly curtailed the number and size of 
the plates 

Generally speaking, the book will be to the “way- 
fanng man ” (p viii } of little use, but to the archaeologist 
It will no doubt prove valuable Although, we expect, 
that if he already knows the collection, he will often find 
It difficult to recognise the objects from Mr Myres’ and 

0 -R’”s somewhat meagre descriptions of them, yet the 
care with which the known prattenance of all objects is 
noted, and vague statements on the subject are siRed and 
verified by the authors, will be of great assistance to 
him He will know how far Mr Myres’ archaeological 
theories will be of service to him If archaeology is to 
be constructive, if it seeks to explain its discoveries, it 
must formulate hypotheses. These hypotheses are often 
suggestive, often really explain things m a manner 
which, as far as we can know, is perfectly satisfactory , 
but as often they are mere daiions improbable 

and unsatisfactory Hypotheses of both kinds occur in 
the introduction to the Cyprus Museum Catalogue the 
archoeologist will be able to distinguish between them, 
but the “ wayfanng man ” has no means of separating 
the wheat from the chaff On him, therefore, it cannot 
be too strongly impressed that the whole story of the 
development of human civilisation in Cyprus and the 
4 ^gean basin before the 8th century ac. is still merely a 
collection of hypotheses, sometimes agreeing, more often 
disagreeing, with one another, and therefore that any 
description of “Early Man* in Greece or in Cyprus 
IS not a statement of historical facts, but a simple 
expression of the individual opinion of its author on 
the subject 
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TEXT-BOOK ON THE STRENGTH OF 
MATERIALS 

Tkt Stm^ of MaUnals By Prof J A. Ewing, F R S 

Pp XII -h 246. (Cambridge University Press, 1899.) 

LL teachers and students of applied mechanics will 
heartily welcome this book. It is based on the 
author's article, “ Strength of Matenals,” which appears 
in the ninth edition of the Encycippigiiia Briiannita As 
in his book on the '* Steam Engine,” the present book 
19 characterised by Prof Ewing’s excellent style and 
dearness of exposition The subject matter includes 
those portions of the subject which are usually taught 
at the higher colleges 

The author wastes no time in plunging into his subject 
The first two chapters are devoted to a general analysis 
between stress and strain, and the relation between the 
three clastic coefficients m an isotropic body Probably 
many teachers would prefer to postpone the considera 
tion of part of these two chapters’-particularly the con¬ 
tents of the second—to a later stage of the book, ind 
this can readily be done without interfering with the 
usefulness of the book as a text book Chapter ni 
deals with non elastic strain, a part of the subject on 
which Prof Ewing is particularly qualified to speak \ 
concise account it given of some of the recent expen 
ments of Mr Muir on the elTect of heating in facilitating 
recovery of elasticity after overstraining, and it is to be 
hoped that in any future editions the author will give a 
full account of the very recent experiments by Mr Rosan 
ham and himself on the crystalline structure of metals 
—a subject which, in the present edition, 19 merely re 
ferred to The fourth chapter will be found exceedingly 
valuable to the teacher, dealing, os it does, with the test 
ing of materials, and containing photographs of several 
pieces of self contained apparatus designed (by the 
author) to determine the various clastic constants, and 
which have been proved to be serviceable m the author’s 
laboratory at Cambridge Chapters v and vi deal with 
uniformly-vary mg distnbutions of stress, and the bending 
and shearing stresses induced in beams. On page 98 
will be found some interesting remarks on the variation 
of stress over different sections of a tie ro<l In dealing 
with this subject it is interesting to notice that in a 
uniformly strained piece of any shape whatever having 
parallel sides, the distribution of stress over any section 
might be graphically determined by Prof Hele-Shaw’s 
method of the flow of a viscous fluid between two 
parallel plates placed very near together, the boundaries 
having the same shape as the piece considered The 
stress at any pbint will then be inversely as the dis 
tance between adjacent stream lines, the stream lines 
being supposed spaced at equal distances apart at a 
section where the stress is uniformly distributed The 
deflection of beams and the question of continuous 
girders arc discussed in Chapter vii, whilst in Chapter 
IX will be found a luminous treatment of struts and 
columns. Chapter x is devoted to a consideration of the 
torsion of shafts and of spnngs, whilst in Chapter xi the 
stresses induced in thin and thick cylinders due to m- 
^tcmal or external pressure, and in a thin routing disc 
are treated in an exceedingly lucid manner A valuable 
addition to the contents of these chapters would be nn 
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analysis of the atreises induced in the different parts of 
hi)jh speed connecting rods and crank shaAs Finally, 
Chapters viii and xn are devoted to a very conase 
discussion of frames, hanging chains and arched nbs 
In the preface, the author states that the book is only 
intended to be a lecture-room treatment of the subject, 
which to be effective must be supplemented by labor* 
atory and drawing office work. We venture to think 
that the uork usually done in the drawing office is, in 
many cases, of such a special and routine character that 
It only serves to illustrate a very few branches of the 
subject It IS, of course, true that a properly equipped 
taboratory, such as the one at Cambndge, enables the 
student to provide himself with examples which illustrate 
a very considerable portion of the subject, but some 
teachers of applied mechanics—fortunately few in number 
—do not possess a laboratory, and even many of those 
who do find it desirable to still further supplement the 
work done in it by means of tutonal classes The com¬ 
plete absence of any numerical examples will be conse¬ 
quently much felt, and the author would considerably 
increase the value of his books as class-room text-books if 
he would add, at the end of them, a set of judiciously 
selected numerical examples which would forcibly illus 
trate the different points raised in the text 
A word of praise should be given to the Cambridge 
University Press for the excellent manner in which the 
book IS printed and arranged It is to be hoped that 
the present book, together with the same author’s 
Steam Engine,” are intended to form the nucleus of a 
library of text-books dealing with engineering subjects 

S 1 ) 


A NEW WORK ON LEAD 

Mtiallur^ of Lead and Stiver Part I By Henry h 
Collins Pp XVI + 368 (London C CnffinandCo, 
Ltd , 1899) 

HIS work IS one of a senes of metallurgical treatises 
edited by Sir W C Koberts-Austen, T K S, and 
wntten by one of his former pupils, who, besides having 
gone through a course of training at the Royal College 
of Science with distinguished success, has had a large 
amount of practical experience in mines and metallurgical 
wories, which renders him well qualified to successfully 
undertake the compilation of a work on lead smelting 
In these days of great metallurgical enterprises it is of 
the utmost importance that we should be kept acquainted 
with the up to date methods of our competitors all over 
the world, and although there are sev^l good books 
in existence dealing with the metallurgy of lead, the 
present one is a welcome addition 
The author starts with methods of assaying lead and 
silver ores, which is a necessary part of the process, and 
gives valuable informauon on the method of correct 
sampling , he also points out those methods of assaying 
which yield the best joesults by the wet and dry ways A 
\ ery admirable feature of the book is the abundant refer¬ 
ence to authority, in which he follows the notable example 
of his distinguished editor With the object of econo¬ 
mising space, as well as facilitaung reference and com¬ 
parison, details of the practice in particular localities 
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h^ve been thrown into the form of tabular statements, 
and these should prove useful for reference 

It 18 much to be regretted that so many errors have 
been allowed to remain in the text and referred to in the 
table of errata, when by a little more care they might 
have been avoided The section on alloys of lead is 
very meagre, and chiefly compiled from the writings of 
other metallurgists Such loose statements as ^ No 
definite alloys of lead and antimony are known ” (p. 34} 
are entirely misleading, as several vaneties of lead-anti¬ 
mony alloys are used for type metal The properties of 
lead as used in trade with the various defects experienced 
in practical work, such as plumbing, wbuld have formed 
a valuable adjunct, as many persons are interested in 
lead-working who care little about the smelting of ores 
The chapter on lead ores, although somewhat con¬ 
densed, contains the chief information required for 
practical purposes. The greater part of the book is 
devoted to lead smelting It is treated in a sufficiently 
full manner, the information is reliable, and the language 
explicit We are sorry to learn that the various forms 
of mechanical roasters are not more generally applicable, 
and that the hand rabbled reverberatones, with the 
enormous cost of manual labour, are still in extensive 
use on account of the scarcity of skilled labour in many 
localities, mechanical furnaces only being adopted in 
the larger works where the required skill is available 
Various kinds of roasting furnaces are carefully de¬ 
scribed and their merits discussed The chemical side 
of the question is admirably dealt with, and greatly adds 
to the value of the book for scientific readers 
The principles of blast furnace practice here given 
foitiJB the most prominent and important part of the 
work, and should be extremely useful to those engaged 
in the lead-smelting industry A correct knowledge of 
the scientific basis of the processes has not been 
attained in the past by those responsible for some of our 
works, and possibly this method of treatment may 
enable some of our closed mines to be reopened and 
profitably worked. At any rate, we commend the 
suggestion to those concerned The author has brought 
a wide range of knowledge to bear on the subject, and 
gives useful data for correct blast furnace practice. The 
nature of fluxes and composition of slags, with their 
proper chemical formulas, are here given in considerable 
detail, and indicate a complete grasp of the subject 
Chapter ix. commences with some recognised methods 
of analysing ores and slags, so as to enable the operator 
to properly apportion the constituents of the charge. 
This IS follow^ by instructions as to the method of 
calculating the charge, which is somewhat complicated 
in large works, dealing with a variety of complex ores 
Chapter x deals with blast furnace products, and as 
these may consist of lead speiss, regulus, slag and 
secondary products, which have to be separately dealt 
with, It will be seen how important their consideration 
to the lead smelter must be It also contains a consider¬ 
able number of analyses of mattes, speisses and slags 
very valuable for purposes of reference. 

The subject of flue-dust, its composition, collection 
and treatment, is discussed in a clear and instructive 
manner The difficulties met with in smelting mixed 
ores of lead and iinc, and the various processes, dry and 
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wet, propoeed from time to time by different authonties, 
are here dltcossed, and indicate how much more 
scientific most metallurgical processes are becoming 
The last part of the book deals with the highly im¬ 
portant subject of desilvensatioD, and is written in no 
way inferior to the preceding pages. Altogether the 
author has succeeded in producing a trustworthy and 
fairly comprehensive treatise on the metallurgy of lead, 
and we trust his enterprise may be rewarded by a 
deservedly large sale. 


OUR BOOK SHELF 

Zur Stereockimte dis fynfwerHgen Shckstoffts mit 

desonderer B€rdckstMtgung des <isymmeincken 

SUckstoffes %n dtr aromattschen Retke By Edgar 

Wedekind Pp. 126 (Leipzig Veit, 1899.) 
Although nearly fifty years ^ve passed since Hofmann 
succeeded in preparing metbylethylamylphenylammonium 
chloride—a compound m which the nitrogen atom is 
directly united with five different groups or atoms—very 
little progress has been made with the study of the 
stereochemistry of pentavalent nitrogen It is true, no 
doubt, that the first and the most important step in 
advance was made nearly nine years ago by Le Bel. 
who succeeded in preparing an optically active liquia 
from a solution of methylethylpropylisobutylammonium 
chloride, but until quite recently, when Pope accomplished 
the resolution into its optic^ly active isomerides of 
Wedekind’s benzylphenvlallylmethylammonium iodide. 
Le Bel’s work afforded the only evidence which we haa 
of optical activity due to pentavalent nitrogen. The 
numlm of known compounds which contain such an 
asymmetric nitrogen atom, and which might possibly be 
resolved into optically active components, was also 
comparative!/ limited. 

In these circumstances it might seem a little premature 
to wnte a book on the stereochennstry of pentavalent 
nitrogen, smce the facts to be dealt with are few in 
number, and the theories which have been advanced to 
explain them—although nearly as numerous as the facts 
themselves^till require a groundwork of expenmental 
confirmation 

This difficulty of the lack of material no doubt forced 
itself upon the author, whose book is not merely an 
historical review of our present knowledge of the stereo¬ 
chemistry Of pentavalent nitrogen, this portion of his 
subject IS, in &ct, disposed of within the liroiu of the 
first seventeen pago>» and b/ for the largest part (ninety- 
fi\ e pages) of the Ixiok coasuts of an account of the work 
wbicti the author himself has published dunng the 
current year m the 6 §richU, the remaining thirteen 
pages are devoted Ito a discussion of the tneorehcal 
conclusions to be drawn from the results of his ex¬ 
periments 

As the diKUSSion or cnticism of the author’s inves¬ 
tigations—interesting and important though they are— 
18 a task which does not lie within the scope of this 
review^ httle remains to be said except that the wMe 
book If wruten in much the same way as if it were a 
paper intended for publication in Liebig’s Amnaiem^ 
consequently it contains a great many expenmental 
details, including even the results of many analyses, and 
this rather detr^s from its value as a literary efibit. 
Those, however, who take a particular interest in the 
stereochemistry of pentavalent nitrogen will ceruinly 
welcome the book, and pnncipally on account of its 
histoncal survey and tbeoietiiw conclusions, fbr here 
they will find the scattered hterature of the subject con¬ 
veniently collected and discussed in the light of the 
author’s own important observations. F S K 
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Mamdko$k of Mttallurfy By Dr Carl Schnabel Trans 

lated by Henry Louis Two vols VoL 1 Pp xvi + 871 , 

Vol 11 rpx]v+732,927 Figures in the text (London 

Macmiliw and Co, Ltd 18^) 

Berorath Dr Cari Schnabel is professor of 
metallurgy and chemical technology at the Royal 
Academy of Mines at Claustbal, and his i\otk has 
long enjoyed a well-deserved reputation Prof Henry 
Louis, who translates it, points out that it is a curious 
foctthat there does not exist in the English language n 
single complete treatise on metallurgy Dr Percy's 
treatises remain only splendid fragments. Dr C 
Schnabel’s object has been to gi\e a complete account 
of the metallurgical treatment of all the metals ordinarily 
employed, together with all the recent improiements in 
the art The two volumes before us are, houcver, 
incomplete, as neither they nor the original work deal 
with the vast section of metallurgy which includes iron 
and steel 

Prof Louis modestly says that his chief object has 
been to present a faithful interpretation of the onginal 
In this he has admirably succeeded With the full 
consent of Dr Schnabel, the translator has intro 
duced brief rules of any new processes, or improve¬ 
ments on old ones, that have bttn brought cipt since 
the German original was produced It is a pity, there¬ 
fore, that the additions made by Prof Louis are 
not distinguishable from the rest of the text In aoom 
pressed work of this kind space is, of course, valuable , 
out it appears to have b^ in more than one case 
unequally allotted. The Augustin process, for instance, 
is now but little used, and is, in fact, nearly obsolete, but 
it has ten pages devoted to it, while the cyanide process 
for the extraction of gold from “ tailings,’’ which is now 
the most iipportant wet process in the whole range of 
metallurgy, has only thirteen pages. The wet process 
for extracting copper, which does admit of brief state 
ment, has no less than forty-nine pages. Many of the 
illustrations, from thfir freshness and originality, will be 
a great boon to studenU. (n a second Mition it wquld 
be well to devote more care to the illustrations, at 
present, though they give a good general idea of the 
processes or machines they illustrate, they are seldom 
drawn to scale. The writer of this notice has found 
general diagrammatic schemes of processes to be of great 
value to students, and some might well have been in 
troduced into the present work The sequons devoted 
to the metallurgy of unc and of aluminium may be 
mentioned as, considenng the size of the volume, being 
singularly complete and conscientious Viewea as a 
whole, the book is very accurate and trustwortb), and in 
welcoming this addition to metallurgical literature Prof 
Louis IS to be congratulated on the translation 

W C Roberts-Austen 

LaPkilosopkit NaturelU^ By Dr W Nicati Pp,xi-l- 

308 (Pans Giardand Bn^re, 190a} 

Dr Nicati has, it teems, published books on medicine, 
on physiology pn^ier, and on psychology A sense of 
incompleteness has led him at last to make a raid upon 
philosophy 

An uncompromisingly positive mmd, which does its 
own thinking $n amateur^ is rarely uninteresting And 
Dr Nicati haa ideas upon Rabelais and Zola, upon art 
and politics in general, on immortality and evolution, on 
the ultimate formulce for matter and lifSe. His art- 
criticisms and bis political discourses with a soaalist 
leaning are often readable and sometimes suggestive. 
A reduction of the idea of remnsibility to causation 
does not lack ingenuity. Unfortunately, any further 
worth in the book it is impoMible to discover, save as it 
^iFeveals the writer’s very abnormal psychosis *^Archi- 
tectcmic” faculty united with incoherence, naivety mostly 
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^een in etymologiet, but alto in bizarre analogies as of 
existence to a tricycle, are salient faults of the book 
Uut Dr Nicati’s obsession by what may be called the 
fallacy of the graphic formula is its dominant character¬ 
istic In the logical calculus **it is atrociously done,” 
has Its adverb expressed by the radical sign , the anti- 
Dreyfusard admits fluxional considerations In Pener- 
i*tUiqu€^ life IS formulated by Cae decorated with arrows, 
because it arises in the decomposition of matter which 
has cohesion and other qualities Pictures on p 250 are 
quite exciting 

This sort of inanity throughout makes the writer’s 
charge upon Kant, that he lacks logic in speaking of 
** empty space,” and his attack upon evolution, with a 
view to substitute theory simply evolutionarist,” 
<iuite devoid of weight The index is quite excellent 

H W B 

Kleiner Leilfaden dcr Prartischen Phystk Dr V 

Kohlraiisch ]’p xix + 360 (Leipzig Teubner, 

1900) 

h\ ^ RY physicist IS familiar with Dr Kohlrausch’s 
“ fcxl-book of Physical Measurements,” either in the 
original or in its English translation It is not too much 
lu :>ay that it was the foundation of the numerous text 
books of practical physics which have since appeared 
Owing to the successive additions that have been made. 
Dr Kohlrausch feels that it has lost its original rharacter, 
and now fails to be suitable, as formerly, to the needs of 
A beginner This feeling has induced him to prepare 
the present “ Kleiner Leitfaden ” by selecting from and 
otherwise modifying the larger volume 

In whit sense can this new volume be regarded is a 
book for beginners ^ One of the mo^t difficult questions 
for a teacher to solve is How far ought a student be left 
to work out his own salvation ? No answer can be given 
which would be applicable to all students A youth of 
keen intelligence only requires outline dirtctions the 
details he learns best by finding them out for himself 
Bui such men are exceptions in any laboratory The more 
ordinary student will miss a point unless it is explicitly 
brought before his notice AVe think it is to the former 
class that this book will be most useful Dr Kohlrausch 
lias certnini) not erred on the side of superabundance of 
instruction \\e think, for example, that it might be 
found better fitted as a general laboratory manual if ,a 
larger number of fully worked out numerical examples 
were supplied Hut as for ourselves, we ha\e only ad 
miration for the dignified restraint which is everywhere 
displayed fins is no cram-book intendeil to meet the 
temporary requirements of an examining board , but it 
IS what the author has aimed to make it—an aid to 
general culture 

Further, the volume is well and accurately printed 
We have read it through, and only detect one sniall 
error Ihc ("> Fraunhofer line is, in the diagram on p 
133, apparently identified with the third line in the hydro¬ 
gen spectrum , the difference between them would only 
be about a millimetre in the diagram , but it is a differ 
cnce which ought to be exaggerated rather than diminished, 
in order to prevent a student running away with a wrong 
idea A W P 

Elementary Algebra B) C H French and G Osborn 

Pp mi + 349 (London J and A Churchill, 1899-) 
This book has been purposely written to help elementary 
students w ho have to do much of their study privately, 
and with this aim in view the authors have avoided as 
far as possible all te^nical terms in the explanation of 
the various theorems It is possible that there may be a 
tendenc) to lea\ e too little for the student to think out 
for himself by this procedure, but that is matter for indi¬ 
vidual opinion Apart from this, the treatise is excellent 
in tts numerous selections of examples and for the clear 
arrangement of the vanous sections 
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Magnetism and RUctnaty for Beginners By H E 
Hadley Pp viii + 337 (London Macmillan and Ca, 
Ltd, 1899) 

This little manual is written specially to meet the re¬ 
quirements of students preparing for the animal examin¬ 
ation of the Science and Art Department, and con¬ 
sequently It follows to a considerable extent the lines of 
the syllabus provided In many details, however, tt very 
ably satisfies the desirability of providing fuller treat¬ 
ment, while a conspicuous and commendable feature is 
the insertion of many original diagrams and photographs 
of actual experimental apparatus 
The general arrangement is to give certain facts or 
definitions, followed by one or more expenments to be 
performed for their complete verification, so that in this 
respect the book may serve very well as an introduction 
to the electrical side of practical physics 
The apparatus described is almost entirely simple 
enough for the average reader to make readily, and the 
very generous number of illustrations (197) will be very 
helpful to the clear understanding of the statements made 
Part i, on magnetism, occupies 103 pages, and all the 
chief phenomena are illustrated by facsimile reproduc 
tions of the fields of force as shown by iron filings or 
small mafpietometers fhe explanation of electneal 
screening is very simply and clearly stated , in fact, the 
text 19 brought up to date as far as is possible in an 
elementary manual 

Part II, statical electricity (106 pages), is specially 
noticeable for tlie way in which the usual difficulty of 
dealing with potential is met by geometiical inteipre 
titions, potential diagrams being given for fields of 
force, electroscopes, condenser^, electrical machines and 
contact electricity 

Part 111, voltaic electricity (93 pa^'-es), is somewhat 
terse m style, probably neccssanly owing to the number 
of matters in this part of the subject which need de 
scnption, but the fundamental points in all the sections 
are well brought forward The book is certainly an 
excellent one for elementary students, and is also likely 
to form a sound b'tsis on which a teacher may frame his 
course of lessons 


1 LETTERS TO THE EDITOR 

I [ TMe Etiiier doei not hold kimstlf rispemibU for epinieni tx 
pressed by kis correspondents Neither can ke undertake 
to return t or to correspond with the writers of rejected 
' manuscripts inteniled for this or any other part N ato R a 

No notice is taken of anonytnoHS communications ] 

Racial Aspect of Voluntary Enlistment 
' There is one aspect of our \ oluntary enlistment system w hich 
, has never been touched upon so far u 1 know It is that by our 
oicihud the most brave and warlike men of each generation arc 
exposed to far more than the ordinary risks of life, and generally 
at on age when they have left no descendants. A proceu of 
selection has, therefore, been going on in the nation fur cen 
tunes by which, in the long run, the non fighters, such os com 
mercial classes, luxunous people, and any cowards, have more 
descendanu proportionally than the brave and warlike So 
that the average opinion is growing more and more unwarhke, 
less brave, and more inclined for peace at any pnee. The above 
selection u brought home to as if we consider that of those 
soldiers killed dunng the lost few weeks how few have left two 
descendants I foresee two remedies for thu state of things, but 
will not ask for any more of vour valuable space 

k C T Evans. 

9 Heaihcote Street, Gray’s Inn Rood, W C 

The Wind during BcUpiea of the Sun 

I WOULD like to draw attention to the importance of ob¬ 
servations of the wind in and near the path of a total eclipse of 
the sun 

At the Induin eclipse of 189S I employed at Sohdol, la 
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Central Indui, a iimple arranecment for obtervlng the strength 
and direction of the wind. On ihe morning of the eclipw, u 
on previoiU days, the wind wu blowing strongly from the north 
north-eut with frequent gusts of greater force. As totality ap 
uroached it dimlqislied in strength and became a steady draught 
of sir almost unperceptlble to the senses. At the same time it 
shined a little to the east Before the moon had quite leil the 
sun’s duk it was again blowing in the aaoM manner as at the 
beginning of the eclipse Subsequently, as the aun approached 
the horizon, the wind diminished and blew with exactly the 
same force, direction, and uniform character as dunng totality 
Apparently the normal wind in the daytime at Sahdol con 
lainea two elements, one due to the dutnhutiun of pressure 
over Central and Southern Asia and the Indian Ocean, the 
other the result of comparatively local causes. The latter was 
suppressed by the eclipse, and the former was represented by 
the steady movement of the air that remained 
The toial eclipse of 1900 does not present such simple con 
ditinns, but I believe that mauh might be learnt from siinllar 
obMrvations. John W Evans, 

Koyal College of Science for Ireland, Dublin, 

December 16 


THE APPROACHING TOTAL ECLIPSE OF 
THE SUN 

HE astrononieis of both Europe and America are 
now busy m making arrangements to observe the 
total eclipse of the sun which will occur on the 28ih of 


Position W of New Orleans 
Long 90* 6 ' W , Ul 30* 4 ' N 

Cwttnl SUwUrd n 

Loul Httin Times Mnn Times Altitude 

dh, BLs dbmi 

Eclipse begins May ay 18 a6 13 May 27 18 26 37 

Totality b^ns „ ay 19 *9 4 * .. ay 19 30 6 j — 

Totality snds „ ay 19 3 ^ o .. *7 *9 ^A\ ^ 

LclipAC ends „ 27 20 43 10 .. 27 43 34 46 

Duration of Totality, I m 17 Ss 

Angle, from N / first contact, ia4\owardi theW J 
pomt, of \ last contact, 76" towards the F f for 

Angle, from / first contact, 40® towards the W f image 

Vertex, of t lost contact, 145" lowardithe E J 

Position near Union Point, (leorgia. 

Long 83- 5' W , L«i 33' 29' N 

Central Standard 

Lmal Mean Tlm« Moui Timae. ^nn m 

d h in, ■ d h m h. Altitude 

1 Eclipse begins May 27 19 o 25 May 27 18 32 45 25** 

I Toulity begins „ 27 ao 7 5 * •» *7 19 AO \2\ 

Totality ends ,, 27 20 9 24 „ 27 19 4* 44 / ^ 

Eclipse ends ,, 27 ai 26 16 ,, 27 20 5 ® 36 55 

Duraticm of Totality, im 32 Os 

Angle, from N I fint contact, 10^* towards the W 'j 

point, of \ last contact, 70“ towarda the F I for dirtc^ 

Angle, from f first contact, 41'’towards ihe W f image 
Vertex, of ylui contact, 139“ towards the E j 



Map nf ibe Rcllpie track acroav Spain and Portagal, b8 Mr} , 1900. 


next Ma> As usual, our Amencan cousins are better oflf 
than we are, for they can observe the eclipse without going 
out of their own country Bntiih astronomers will have 
to travel to Spam or Portugal The eclipse path stretches 
from the west of New Orleans to Algiers and N Africa on 
the east The local times and conditions at certain points 
along this path arc thus given in the “ Local Particulars " 
published by the Nnuikal Almanac Office — 
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;Upse begins 
)tality b^ni 
rtality ends 
2lipse ends 


Ptwilon South of Cape Henry, Virginia, 

Long 76“ S' W . Lit 36' 42' N 

Eutttm Standard 

IjxjU Mann Tiraw Mean Timw 

d h m L d n m ' 

Mty 27 19 36 35 

„ a? ao 48 7 

27 20 49 S3 

27 22 II 2 


Duration of'Toulity, im 45 6s 


Sun h 

» .. „ - AUliuds, 

Msy 27 19 40 55 33" 

„ 27 20 52 271 

„ 27 20 S4 131 

27 22 1$ 22 


47 " 

62“ 
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Angle, from N contact, toward! the W A 
point, of nait contact, 7P towardi the F I for Arect 
Angle, from/fiiet contact, 44* towarda the W ) image 
\ erteXk of \lak contact* towards the E j 


Pontion near Oar (Portugal)—Long 8” 38 W , Lot 40* jo N 
Mein Timci Urceowich Utati Tuno Son • 
dhmB dhmi Altxtuda 

(clipee begins May 38 3 8 35 May a8 a 43 7 56** 

Toulity bmni „ 38 3 a; 10 „ a8 4 1 4a\ • 

T:>taljty enda „ a8 3 a8 43 „ 28 4 3 >5/ ^ 

Fchpseends „ aS 4 4* . 28 5 13 14 30* 

Duration of Totality, im 33 th 

Ai^le, from N / first contact 89* towards the W ^ 

point, of \\MAi contact, 93* towards the E I km^Arsri 

Angle, from / first contact 137” tosrards the W | imago 

Vertex, of \ last contact, 38* towarda E J 


1 ontion S W of Talavera de la Reina (Spam)— 

Long 5 10 W , Lat 39'*47 N 
Locil Mean Timai Greenwich Maaa Tinc^ Son • 
dhms dhfiiB \liitude 

Pciiw begins May 38 2 29 18 May 28 a 49 58 53 

Tot^ty brans „ 28 3 46 a „ a8 4 6 42\ 

Tjulilyends „ 28 3 47 39 „ 18 4 8 9/ ^9 

bclipieends ,, 28 4 55 ^ , 28 5 16 18 26° 

Duration of Totality, im 3741 


Angle, from N f first contact, 88 towards the W 

point, of \last contact, 94“ towards the L I for Arr t 

Angle, from/first contact, 140** towards the W | image 

Vertex, of \last contact, 38 towards the F j 


Position West of Puerto del Infiemo (Spam) 
I ong I* 43 W , L*t 38* 38 N 


Local Mean T iticb Greenwich Menu Pimc^ 
Ihmi dhoiR 

Eclipse begins May 28 2 49 40 May 28 a 56 3a 

Totality bqtiDi „ 38 4 4 28 „ 28 4 11 20 

Totality ei^ „ 28 4 5 49 „ 28 4 12 41 

Eclipteendi 28 5 12 9 „ 38 s >9 < 

Duration of Totality, im ai 51 


} 


Suns 

Altiiade 

49" 

35 - 

* 3 - 


Angle, from N / first contact, 87** towards the W ) 

pomt, of \ last contact, 94 towards the E f for Ar$ci 

Angle, from) first contact, 143” towards the W t image 

Vertex, of ) last contact, towards the E ; 


Cape De Sta Pola (AJsoante), Spam— 

I ong o* 30 W , lAt 38* 13 N 

J ocal Mean Timei OrveowKh Mean Timei Sun • 
dhma Aluiude 

Eebpse begins May 28 a $6 47 May 28 a 58 47 48* 

Totality begins „ 28 4 10 53 „ aS 4 la 5a\ , . 

Totality ei^ „ 28 41311 „ 38 41411/ ^ 

Eclipse ends „ ag 5 17 S5 .. a8 5 19 55 ai* 

Duration of Toulity, im 194s 

Angle, from N /first contact, 87* towards the W ) 

p<«t, of ^ last contact, 94* towards the E f for Arecf 

Angle, from /first contact, 144* towards the W f image 

Vertex, of \last contact, 38* towards the E ) 


The accompanying map of the line of totality will 
•how the parts of Spain ind Portugal from which this 
edipsc can be observed It will be seen that the track, 
after leaving Spam near Alicante, crosses the Mediter 
ranean and enters Africa close to Algiers 
We may be perfectly certain that the astronomers of 
the United States and France will man the beginning 
and the end of the line quite efiSciently It is clear, 
therefore, that the attention of British astronomers with 
serious work to do will be directed to the observing 
stotions m Sum and Portugal 
The weather chances were suted by Prtrf Arcimis in 
afor^ number of NATUHii,iand maybe considered 
excellent ^ 

There m many branches of work, such as secunng 
ph(ftQgri{ui8 of the corona, in which amateurs may do 
good service For them the well-found steamers lea^ng 
MarseiUcf may make the cogst near Algiers mora 
convenient 

* Vol lu p 439 ^ 

MO. 1574, VOL 61] ' 


/ZERO OF ALEXANDRIA » 

'T'HE reputation of Hero of Alexandria has always 
-a been somewhat doubtful, and some difficulty has 
been felt in apportioning to him his proper fdace among 
the scientific worthies of the past Mr Schmidt, how 
ever, in the communication mentioned below, has 
attempted to do justice to his reputation, and to 
resusdtate the memory of him whom most of us re 
member only through the well known e^nment of 
Hero's fountain In another place Mr Schmidt has 
endeavoured to fix the approximate date of his career, 
and by his intimate acquaintance with the vanous MSS 
and authonties, to do something to clear away the 
doubts that linger around a Hero the younger and some 
other anonymous writers Mr Schmidt may be Miid to 
have taken Hero under his particular care, and though, 
of course, it is unfortunate that many of the original 
wntinn are not extant, and that others ha\ e not been 
printed yet, Mr Schmidt, by a careful study of the 
remnants, has protobly placed himself in a better 
position to reconstruct the history of this ancient philo 
sopber than any other commentator 

But though Mr Schmidt attempts to place the object 
of his study in the most favourable light, to make us see 
in him one as influential as Euclid, we cannot say that 
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we think the steps he has taken are the most judicious 
or the most successful Instead of a phdotopher we 
perceive rather an able artificer and an expert 
mechanician The points selected for elaborate lUus 
tration are not those which exhibit Hero in the most 
capable light There can be no doubt but that Hero 
auccesifullv solved the problem of determining the area 
of a triangle from the three sides, and it woul^ave been 
very interesting to see the method he employed set out 
in detail, but the author passes over this feat with a bare 
mention, although the treatment of such a problem 
appeals more potently to modern students, and bespeidca 
a higher position in the intellectual scale, than the skilful 
manipulation of automatic figures over the details of which 
Mr Schnudt lovingly lingers Again, we have indistinct 
ideas of his enienments on the elasticity of air and 
•team, and we should like to know whether be made any 
approach to a knowledge of Boyle^s law, and in any way 
anticipated lU enunciatioD by that philosopher Of 
course it may be uived that these are among the best- 
known results of Hero’s life and wndQgs, and that as 
such they do not need the aid of a commentator, but 
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that on the other hand his numerous mechantcal devices 
need to be insisted upon in order to obtain an adequate 
idea of his vaned capacity But the result is, neverthe¬ 
less, to present Hero simply as thejftmaker of philosophic 
toys ^ 

Mr Schmidt sketches for us, but wilbout sufficient 
explanation, the devices by which fountains were made 
to flow, and doors to open by unseen mechanical agoncy, 
but one’s enthusiasm is scarcely roused though Hercules 
may shoot at an apple and a serpent be made to hiss his 
discontent with the arrangement (Fi^ x) But the author 
does ample justice to the description of the automatic 
manonettes, whose behaviour and contortions aflbrded 



Flu. a —Shoving tka machine-y for moving tbo Bacchante, dtc. 


Sincere delight to the spectator Two of these automatic 
theatres, in which some attempt at dramatic action was 
made, are described in detail, and we learn how the fire 
was suddenly kindled on the altar of Dionysius, while 
from the Thyrsus cup spouted respectively milk and 
wine, the Bacchantes urging their wild career at the same 
time (Fig 3) The legend, too, of Nauplms seems to have 
been illustrated with great care and niCety in a succession 
of scenes, in which were represented the departure of 
the Greek phips, the ruing oi a storm, and the lunng of 
the ill-fated Greeks by lighted torches to the dangerous 
promontory of Caphareus where they suflfhred shipwreck. 
All this tale is told, with the proper accompaniment of 


lightning and thunder, by ipeons of moving and hidden 
machinery Even Aiax is made to swf^ towards the 
land, and subsequently to pensh in one df'vanoiu ways 
according the ikncy of the stage nxanmr. That 
Hero should devote himself to the construSt^ of the 
necessary tncks, required to reproduce these scenes, 
when he seemed clearly capable of higher intelloctual 
flight, does not increase our respect for his memory, but 
Mr Schmidt, whose philological tastes seem to be in 
advance of his scientific, seems to think it would be 
worth while to reronstruct the machinery, and pUy the 
little drama over again to a select audience He admits 
the difficulties, both in following the original MSS and 
m filling up seme necessary h^unic, but considers the 
labour would be well spent, since it would illustrate in a 
most realistic manner the amusements of the ancient 
inhabitants of Alexandria. 


T//K ^/TL/A TION Of OPHIR 

A REUTER’S correspondent has had an interview 
with Dr Carl Peters on the subject of the re-dis- 
covery and identification of the ancient gold-beanng site 
now so well known by the name of Ophir According to 
the eminent German traveller, this much discussed 
locality IB situated on or near the Zambesi river, and he 
is confident that the theories which would place Ophir 
either in India or in Arabia arc both wrong Dr Peters 
18 not the first who has convinced himself that Ophir lay 
somewhere on the east coast of Africa, for the late Mr 
Bent and other recent writers believed that they had 
identified the famous emporium whence Solomon, the 
king of Israel, obtained gold for the temple at Jerusalem 
It must, of course, be admitted that remains of extensive 
gold workings undoubtedlv exist in the locality, and 
that these possess considerable antiquity cannot be 
denied It is, however, open to discussion whether the 
rums and workings are '**of undoubtedly Semitic type,*^ 
and also whether the emblems which Dr Peters identi 
fies as phallic are really connected with “the ancient 
Semitic sun worship” Until Dr Peters distinctly states 
his case in pnnt, and gives his reasons for the faith 
which IS m him, we can do little more than point out 
that up to the present the theory which would place 
Ophir, or Aphar, or Sdphir (i Kings ix 28, x. 11, 
3 Chron viii 18 , ix. 10) the great metropolis of the 
Sabeans, which is desenbed in the “ Penplus” attnbuted 
to Arnan, on the Gulf of Akabah, has not been dis¬ 
proved The theory which would place Ophir in India, 
on the banks of the Indus, has much in its favour, and 
when It IS remembered that the precious stones and 
o/mid^trees, which are mentioned with the gold of Cphir, 
are the peculiar products of India, ft is a little difficult 
not to accept it without more ado. On the other hand, 
the apes and peacocks ^or parrots as some would trans¬ 
late tne word tukktyAtn)^ which were brought to Solomon 
from the neighbourhood of Ophir, indicate that its site 
was nearer Palestine than India, for it is well known 
that peacocks would not survive a long voyage which 
must have lasted several months, and must mso have 
been made in an open boat The fact is that maiw 
places can produce, and must always have produced, 
gold in great abundance, and we are driven irresistibly 
to the conclusion that more than one place bore the 
name of Ophir 

It is not necessary for the Ophir, whence Solomon 
obtained gol^ to have been situated as near as the 
northern end of the Red Sea, for it is most likely 
that the seamen, who traded through Hiram, with him 
obtamed the goods which they had to sell from the 
larger boats which smiled through Bflb el Mandeb either 
tb India, or to ports on the north-east and east coasts of 
Africa. Meanwhile Dr PetePs claim to the discovery 
of the Ophir mentioned m the Bible.will evoke consider- 
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able intercft, and we must hope that he will lose no time 
in bringing before the world the important facts which 
he mutt have collected, and the evidence which would 
connect the phallic ntes and worship of the Northern 
Semites (whicn have been so carefully described by old 
John Selden in his **De Diit Syris")with the nature 
worshippers on the east coast of Africa. 


FORMALllf AS A PRESERVATIVE 

A LTHOUGH as a preservative medium for perish- 
'O' able xoological specimens, formalin has scarcely 
realised all the expectations entertained on its intro¬ 
duction, yet there can be little doubt that it has a great' 
future baore it, and that for certain purposes it is nicely j 
to prove invaluable. It has, however, many undoubted j 
disadvantages , and in the minds of some museum 
officials these disadvantages appear to outweigh its 
manifest valuable properti^ so that an unfavourable 
opinion 18 entertained of it in general On the other 
hand, those who weigh more carefully the pros and conSt 
realise that, under proper conditions and restnctions, its 
value IS really veiv great 

As regards its aisadvantages, it must be admitted that 
It IS unsuitable for the permanent preservation of spect 
mens that are likely to be manipulated, as not only are 
Its effects on the hands of the worker most unpleasant, 
but In many cases it renders the tissues of the specimens 
themselves so hard that they are practically unworkable 
Then, again, it is quite unsuited for all specimens con¬ 
taining calcareous matter, such as molluscs, ecbinoderms, 
and crustaceans, while unsatisfactory results appear to 
have been obtained in the case of certain insects and 
myriapods Moreover, it does not seem to be well suited 
for the preservation of reptiles, and it is said to de 
tenorate the colours of bird-skins 

Turning to its advantages os a permanent preserving 
fluid, it 18 acknowledged to be unrivalled for specimens 
of watery and ** flawy animals, such as jelly-flsh, 
rendering them more coherent and less likely to dis¬ 
integrate than any other known medium Apart from 
this group, It does not, however, appear to be at present 
used to any great extent in the exhibition senes in the 
British Museum, although we have reason to believe that 
Its possibilities are occupying the senous attention of the 
offiaals. In the senes of worms, all the more valuable 
specimens that were received in formalin have been 
transferml to spirit, and only the commoner forms left 
in the onginal medium Of the six specimens of eggs, 
embryos, and larvae of luptdostren ^radaxa recently 
added to the exhibition scries from Mr Graham Kerr’s 
Paraguay collection, three are in alcohol and three in 
formalin , the latter having been sent home in that fluid, 
and It being thought not advisable that the medium 
should be changed If these six specimens are carefully 
watched, they will afford a test-case of the comparative 
value of the media. At present, we believe, none of the 
exhibits in the ** Index Museum” are in formalin 

For stenlising freshly killed specimens of mammals 
and birds, as well as eggs, that have to be sent some 
distance to a museum in the flesh, there can be no doubt 
that formalin is invaluable. And it is no less valuable to 
the field collector of mammals, not only on account of the 
small bulk a sufliciei^Cy of the fluid occupies, but also 
from the marvellous pljtervative power of the fluid itself 
According to Mr O lliomas (who reports very ^vour- 
ably of it for this purpose), commercial formalin, which 
IS Itself 40 per cenC^under proof, must be diluted with no 
less than twenty five times its own bulk of water before 
use Moreover, whereas when mammals are preserv^ 
m spirit It IS necessary to allow a very large amount of 
fluid to each specimen, when formalin is employed the 
vessel may^bo crammed as full as possible with specimens, 
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which are preservf^ without exhibiting the slightest 
trac^ of putreflictioD When received at the Bntish 
Museum all such spKimens are, however, itnraediately 
transferred to alcobn, on account of their unsuitability 
for handling when In the original medium 

The foregoing instances suffice to show that for certain 
specific purposes ^malin has advantages as a pre¬ 
servative medium not shared by alcohol Bul as many 
of our readers are aware, another application of formalin 
has been recenjtly propo^ by Dr G de Rechter, of the 
Brussels Univfrsity, who, in the twelfth volume of the 
Annalts de IlmHimt Pasteur (1898), has advocated the 
use of currents of formalin vapour for the preservation of 
animal specimens. The advantages claimed for this 
method are tbit it preserves the specimens in practically 
the same coniUtion as they were left at death , the tissues 
not being haronned, while hair and feathers are uninjured 
alike in texture and in colour Expenments in this 
method have been recently undertaken in Mauritius 
by Mr CanuUe Sumeire, of the Albion Dock Com¬ 
pany, who has construct^ an apparatus on the general 
lines of one suggested by Dr de Rechter, in which 
specimens can oe subjected to constant currents of 
formalin vapour And it appears from an illustrated 
report published in the Bulletin de la SodM Midicale de 
Pile Afaurtce for July 18, that the results of these ex- 
penments have proved eminently satisfactory 

A freshly killed gumea-pig placed id the apparatus 
for a period of twenty days was found to be in a per¬ 
fect state of preservation, and when exposed in the open 
in the museum for a further period of eight days, was 
likewise found to be intact Moreo\er, a culture of 
bacilli exposed in the apparatus at the smoe time as 
the guinea-pig was found to have become completely 
sterilised. 

As was well remarked by Dr de Grandpr^, superin¬ 
tendent of the Port Louis Medical Museum, the potential 
advanuges of such a method of preservation are likely 
to prove veiy important And it is urged that the 
process may be specially valuable in cases of suspected 
poisoning, as bodies can be preserved for any length of 
time in a state suitable for examination From a natural 
history point of view the invention has likewise almost 
unlimitM possibilities , and Mr Sumeire hopes to be 
able shortly to supply the museums of Europe with 
examples of the animals of Mauritius as fresh as when 
alive, instead of in the condition of ordinary spint- 
specimens. Indeed, negotiations are already opened 
with the director of the Pans Museum for the trans 
mission of such formalined specimens to the institution 
under his charge We wish all success to the new 
venture. R L 


A GREAT SALT LAKE PROBLEM 

A N alluring possibility has for a lon^ time attached 
Itself to the economic resources of Great Salt Lake, 
in the Western United States, in the way of establishing 
in Its waters, as permanent residents, forms of marine life 
of commercial importance. The United States Fish 
Commission recently mode an examination of the lake 
with a view to determining the feasibility of such a plan 
The woik was undertaken by Mr H F Moore, of the 
Commission, who finds in the peculiarly interesting con¬ 
ditions which prevail in this unique body of water a 
decisive answer 

Crustacea, insect larvae, and the lower plant life abound 
in its fresher parts, but for the ordinary inhabitants of 
the sea the salinity is much too great in the main body 
of the lake. Great Salt Lake is a remnant of the pre 
histone LaJee Bonneville^ which was fnsh, or nearly so, 
until -itB drainage basin became isolated by climatic and 
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Other cbengeiLits salinity then increasing by evapora¬ 
tion Biacjnsn springs are common in the vicinity, and 
these, with the salts of the feeding streams, still con- 
tnbute to the accumulation of saline matter , On the 
authority of the United States Geological Survey, the 
present rate of accumulation will charge the lake with 
common salt within a period of 25,000 years. The 
present density is about i 168, while that of the ocean 
IS but 1*035 It appears that it is not the nature of the 
saline materials, but their excessive quantity alone, that 
makes the water unfit fer ocean life, for the relative 
proportions of the solids in solution do not differ 
materially Jn the lake water and sea-water Three-fourths 
of these solids are common salt in both cases. The lake, 
while strongly salt, is not alkaline, and would presum¬ 
ably support uie higher organisms of the ocean if properly 
diluted Diatoms have been grown experimentalW in 
the diluted Salt Lake water, and, indeed, have oeen 
found native in the lake, together with other low plant 
and aninml life, m its brackish parts. 

On account of the removal for commercial purposes of 
large quantities of salt, many have looked forward to a 
day when the consequent fmhening process shall have 
reduced the density of the water sufiSaently to make it 
an inhabitable^ medium. About 42,000 tons of common 
salt are removed annually, while 16,000 tons, according 
to the calculation of the 25^000 year period requir^ to 
saturate the lake, enter it each year From the present 
density, 1 168, the lake must now bold about 400,000,000 
tons of salt, and with these figures as a basis, it appears 
that in 14,000 years—the processes continuing at the 
present rate—the lake-water will reach the density of sea¬ 
water* As this 18 a far cry into the future, some would 
believe that the solution of the problem was to be found 
in acclimatisation of marine forms to the present briny 
waters There is no evidence that this is feasible or re¬ 
motely possible , the oyster has the best possible oppor 
tunity to adapt itself to salt or fresh water, but clings to 
an intermediate brackish zone of a density between 
I 010 and 1 02a The plan which seemed to offer the 
only possibility of success concerned the oyster, and 
the location, near the mouths of the fresh streams 
that feed the lake, of water zones of a degree of 
brackishness favourable to oyster growth The conditions 
which were found to exist were such as to show 
conclusively that there is no hope for the utilisation of 
the lake in this way The favourable zones, which are 
narrow at best—in no case over three hundred yards— 
are subject to great fluctuations in position due to the 
wind and to seasonal changes The variation m the 
volume of water earned by the inflowing streams is re¬ 
markable In one of them the ratio of the greatest 
flow to the least was as 28 to 1 When they 
arc flushed with the melting of snow in spring the 
oyster zone is carried lakeward, and dunng the period 
of minimum flow in autumn it travels up the mouth of 
the stream in which it 15 located The wind alone some 
times makes a change of level of several feet, and a 
consequent change oJ density from i 009 to 1 014 within 
five minutes has been observed Moreover, the deltas 
of the streams, which must of necessity be the location 
of the oyster beds, are subject to deposits of silt in 
amounts fatal to oysters All these conditions in 
conjunction make the difficulties of successful oyster 
culture insuperable 

The brackish springs characteristic of the Bonneville 
bed have a low density, none exceeding 1 *005, and sug- 
a plan by which tncy might be utilised By making 
them the sources of artificial ponds the evaporation, 
which IS greater than the rainfell, would raise the density 
to the desired point at which it could be maintained by 
a proper regulation of the braclaih inflow and outflow 
On a commercial scale, however, the experiment would 
he expensive, and might or might not justify itself 
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PAUL KNUTH 

DORN on November 30,1854, Paul Erich Otto Wilhelm 
^ Knutb, Professor at the Oberrealschule of Kid, was 
only in hit forty-sixth year at his death on October jo 
After graduating at Gnefewald m 1876, he was engaged 
in teaoiiDg at Iserlohn in Westphalia, and from at 
Kiel His first saentific investigations were in the realm 
of organic chemistry, his chief works a Handbook of 
Flower-Biology, a Mora of Schleswig Holstein, and a 
scries of short papers upon the botany of the islands off 
the German coast—Rugen, Heligoland, Sylt, 

The “ Handbucb dcr Blutenhiologie'* is based on the 
English edition 6f Hermann Mtillers Defruchtung der 
Dlumcn,” qnd is destined to replace it Increasing know 
fedge has swells the literature-list from 825 entries to 
2871, and Knuth's plan allowed for three volumes in the 
place of the single one issued in English m 1883 , of these 
the last, design^ to contain all we know of the fertilisa 
tion of flowers in lands outside Europe, remains unpub¬ 
lished There is hope that the work may yet be completed 
Knuth's own observations in Java, Japan, and California, 
made in 1898 and 1899. were made to add to the rather 
meagre knowledge available for this Unpublished 
volume 

His observations on the flora of the North Friesian 
Islands, of Heligoland and of Rugen, demonstrate how the 
winds that blow over sea girt islets, inimical to insect life, 
impose a limit to the distribution of plants whose highly 
specialised flowers need insect aid for their fecundation 
The lesser the island the greater the influence Rugen is 
large, and it is not evident, the Halligen are small, and 
It IS very apparent These Halligen are ** low tying, 
marshy islets, hardly rising more than a metre above high 
tide, wind swept, where one wanders hour after hour 
without taking a single anUiophilous insect, save on the 
rare hot and wmdless days which coax a few to fly from 
flower to flower On them the high types of floral 
development are rare 

His Flora of Schleswig Holstein, named above, was 
largely a compilation, intended to supply a real need, and 
was followed by a History of Botany in the double 
province These, however, os the first steps towards his 
fxitanical work, have their own interest 1 H B 


NOTES 

Some particulars concerning the vessel which is being buili ai 
the Howaldt Shipbuilding Yard at Kiel, for the Cierman 
Antarctic cxpcdiiion, ore given by the Berlin correspondcni of 
the Ttmes The ship will be built of wood, the only material 
strong and elastic enough to resist the prcHsure of the ict. lu 
form she will be somewhat rounder than the /ro/n, and will not 
fall away towards the keel in the same manner The length of 
the ship will be about 46 metres, the breadth between 10 and 11 
metres, and the draught about 5 metres She will be con 
strucicd to carry coal and other stores sufficient for three years, 
and will contain accommodation for five scientific observers, 
five officers, and a crew of about twenty men Each of the 
observer!, and each of the officers, will have his own cabin 
The centre of the ship will be occupied by the rooms for 
scientific work, and the forecastle will conuin space for fifly 
Arctic dogs. The ship will be ngged as a three masted 
schooner Two steam winches will serve the anchor and will 
also be used for scientific purposes. The ship will be illu 
minated throughout with electric light The Howaldt Ship 
building Yard, which is under a contract to have the ship built 
1 iy May i, 1901, and fitted out not later than the end of Xugust, 
1901, hai already begun the construction A model of the 
vessel will be shown at the Fans Exhibition 
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Tmp BrUtsk Medual Journal itatet that the Italian Parlla 
nieiit lins voted a sum of 1,300,000 lire for the erection of new 
buildinf^ in the University of Bologna. The work will be 
begun next spring 

We learn from the Ttmes that M Raphael Bischoffsheim has 
presented to the Pans University hu observatory at Nice worth 
3 joo,ooof, and 3,5oo,ooor the interest of which is to cover its 
exjicnses. 

M T Klliot, professor of psychology at the College de 
1' ranee, has been elected a member of the Pans Academy of 
Moral baences in succeuion to the late M Noumsson 

Genbrai Gai I lEM, Governor of Madagascar, has been 
elected a correspondant of the Pans Academy of Sciences. The' 
Academy has also elected M M6ray as correspondant of the 
section of geometry, and M Koaenbusch as a member of the 
section of mineralogy 

A SI KCIAL correspondent of the 7 wtei reports " six Marconi 
wirelcu telegraphy instruments intended for the Boers have 
been captured at Cape Town STlie experiments at Orange 
River have been highly successful The,communication with 
De Aar, seventy miles dutant, is perfect 

Mr C Vbrnon Bo^s, F R.S , will deliver the first of a 
course of six Christmas lectures specially adapted for young 
people, at the Royal Institution this afternoon The subject 
will be " Fluids in Motion and at Rest ” (experimentally illus 
traced) The remaining lectures will be on December 30 and 
January 2, 4, 6, 9, 190a 

The two astronomers whose names have been submitted to 
thePrench Minister of Public Instruction, who will select one 
to fill the vacancy in the Bureau dcs Longitudes caused by the 
death of M Tisserand, are M Radau and M Bigourdan 

An exhibition of food, ctulhing, medicines, and other 
articlei suitable for travellers In uncivilised and unhealthy 
regions of the globe, will be held at St Marun's Town Hall, 
Channg Cross, on January 1-5, under the title of the Living 
stone Exhibition " A loan collection of Livingstone relics and 
of objects of interest connected with the work of other travellers 
will be on view * 

An interesting account of experiments on the growth and 
regeneration of the UiU of tadpoles, conducted by means of 
Bora’s method of grofiiog, is given by Mr R G Hamson in 
the October number of the BuUtltn of the Johns Hopkins 
Hospital In the neighbourhood of Baltimore there occur two 
species of frogs whose embryos differ so markedly in colouration 
from one oncHher, that in any cose where paru derived from 
each are umled by grafting into a single oiganism it 11 easy to 
follow m the living specimen, as development proceeds, the 
change in position of any group of cells in respect to the onginal 
I me of section Dunng the development of the tail after graft* 
iDg it was noticed that a remarkable shifting of the epidermis 
over the underlying organs took place ; so that after a time the 
epidenrnU properly belonging to the tail was restneted to the 
lermimd third of that appendage Now it is well known that 
the cutaneous nerves of the trunk and tail of the full-grown 
larvae and frogs, m passing from the vertebral column to^their 
termination in the skin, pursue an obUque course, and this u 
obviously due to the above-mentioned bukwaid shifting of the 
epidermis Certain tfber interesting features were also brought 
to light in the course of the experiments. 

With the view to asceitam what duplacement, vertically or 
honxontally, took djfhce in the Khasl and Giro Hills dunng the 
Indian earthquake nf June 1897, a revision of the principal 
Uiangulations te the district was made by officers of the Survey 
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of India Department during 1898, and the results are r eferred 
to in the report Just issued. Horizontal and vertical observe 
ations were taken at thirteen stations, fixing the podtioni of 
twenty two and the hmghu of twenty five old stations, cm 
bracing an area of 1020 square miles. The results show that 
the whole of this area lay within the region affected by the 
earthquake, so it 11 iroix>ssible to state how much any one 
station has been displac^ in comparison with the unaffected 
area outside, but apparently all have suffered more or less The 
average horizontal displacement appears to be about 7 feett 
whilst the changes in height vary firom a subsidence of 4 3 feet 
to an upheaval of 24 feet, these, however, for the reasons 
already mentioned, cannot be considered as absolute, but only 
relative changes. The general apparent effect u that the area 
has been both widened and rais^ If possible, the revision 
work should be continued and extended, with instruments of 
equal calibre to those employed in the onginal tnangulaiion ; 
for accurate measurements of the movement of the earth's crust 
due to a large earthquake arc of deep scientific interest 

The Antiquity of Man m America is an important problem, 
and It It well that Mr W H Holmes should revise, os he has 
done in the Amtruan Anthropolo^st (N S , 1 , 1899, p. 614), 
the evidence relating to Aunferous Ciravcl Man in California. 
He discusses this special aspect of the question m a full, lucid 
and judicial ^spirit. His conclusion is that the testimony fur 
nished is greatly weakened by the facts (1) that the finds on 
which It was baaed were made almost wholly by inexpert 
observers, and (2) that all were recorded at second hand 
Affida\its cannot redeem It Nothing short of expert testimony, 
amply verified and vigorously staled, will convmce the critical 
mind that a Tertiary race of men, using ^mmetncaliy-shaped 
and beautiful implements, weanng necklaces of wampum and 
polished beads of marble or travertine bored accurately with 
revolving dnlls, fishing with nets weighted with neatly grooved 
stone sinkers, and having a religious system 10 highly developed 
that at least two forms of ceremonial stones had been specialised, 
occupied the American continent long enough to develop this 
marked degree of culture without leaving numerous and dis 
tinctive traces of lU existence All these objects resemble 
modern implements in every essential respect They are such 
as may have fallen in the mines from Indian camp sites or been 
earned in by the Indians themsolves. 

An article upon electrolytic processes in industrial operations, 
contnbnted to the Engineering Afagmne by Dr W Borchers, 
shows some of the remarkable developments of electro-techno 
l<}gy during late years. Descriptions are given of the various 
processes by which mdustrlal products are obtained electrolytic 
ally The Caitner process for manufacturing sodium Is well 
known, and several similar devices have recently been mtro 
duced Magnesium is obtained from melted nuqpiesium odu 
by a procos founded upon Bunsen's investigations For the 
production of aluminium, the Pittsburg Reduction Company 
use a mlstore of chlorides and fluorides of the metals of the 
alkalis and alkaline earths as electrolytes and solvent for the 
aluminum oxide. Copper, nickel, silver, and gold, in so ftu as 
electrolyrii may be mid to be appUoable to them, are chiefly 
obtained in pore form electrical means from the crude metal 
produced by the smelter Gold is alio electrolytically deposited 
from weak solutions obtained by chemical lixivialion processes. 
Csnstic soda, caustic potash, chlorate of potash, and chlorine 
are obtohied by electrolysis f^m aqueous olkali-^loride solu¬ 
tions. By soluble appliances and worklbg condition^ the 
chlorine and caustic alkah aolntion may be earned off separately 
to produce chlonde of hroe and solid caustic soda, or t^ may 
be made inform a solution of chlorate of potash k the pUce 
caustic poUrii and chlorine. The methods by which these and 
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Other eleetrolytk products are obtaiued are briefly described by 
Dr Borchen in hit interesting pnper 

/ 

Ws have receiTed from Dr L. Camera, Voluntary AnUtant 
at the Royal Obaervatory of Turin, a discussion of the amount 
of bright snaihine recorded at that Observatory, showing inter 
mita the mean duration of sunditne dunng the different hours 
and months of the years 1S96-8, together with a comparison 
with the means obtained in a discussion by Dr Rizzo of the 
values of the previous tu years. While the variations between 
the two series show that the period is much too short for the 
deduction of tmstworthy means, the results are valuable owing 
to the comparative rarity of this important climatic factor, for 
although obaervations of baiomctnc pressure, temperature, Ac., 
have been made at that institution for more than a century, a 
sunshine recorder has only been in use there for Che last ten 
years. In &ct, the iostnunent has only come into general use 
dunng the last twenty years, pnncipally owing to improvements 
made by Sir G G Stokes in a recorder devised some years 
previonsly by the late Mr J F Campbell 

Thk Government Astronomer of Western Australia has 
sent us a copy of the meteorological observations made at 
the Perth Observatory and other places m that colony dunng 
the year 1898 This is the second of a senes of annual 
publications issued by Che Perth Observatory; annual meteoro¬ 
logical reports have been published since 1876, but the new 
senes shows a marked improvement In past years the ob¬ 
servers were dependent solely upon written Instructioas without 
inspection, and had to find out how to do their duties as best 
they could. In addition to the usual observations, a set of four 
Platinum Rcustance thermometers have been sunk to various 
depths at Perth, and daily weather forecasts ore now Issued, 
which, on the whole, have been remarkably successfoL In the 
year 1898 there were 31 stations provideil with barometers and 
other instruments^ and aij rain gauge stations, but the monthly 
diarts diow that large tracts aro still unrepresented 

The U S GovemnwMi is poking on la researches of the 
economical resources of Porto Rico. SnUetm No 35 of the 
U.S Department of Agriculture (Division of Forestry) consists 
of a report by Mr Robert F Hill, of the U S Geological 
Survey, on the forest cooditions of the island He states that 
the climate [and soil are well adapted tp the growth of a large 
number of trees and shrubs of great economical value, and he 
advocates a jreversal of Um d^est&ig ^licy pursued hf the 
Spaniardi. Betides thoee valuable for timber and constructing 
purpoecs, he names, as specially adapted to Che cUmatal con- 
ditimii, the tamarind, the pqiaw, the castor-oil plant or ** palma 
Christi,’* the alUspioe, the lime, a large number of edible fhiHs, 
as the orange, citnm, lemon, guava, anona, mango, banana, 
and many others whose names are less known in this country 
The coAm cultivated is (ri a superior quabty There are com 
parativelj few harmful animals or poisonous plants. 

Prof W B Scott {TVam Wagner Free Inst of Science 
Philadelphia, vol vi.) describes and figures a series of Ungulate 
Mammob from the Uinta and White River fbrmadoiu (OUgo 
cene) of Utah and Colorado In North America. The mammals 
belong to the sub-order of ** Selenodont ArtlodactyU,” and they 
Include two groups ; the firtt comprises forms generically identi¬ 
cal with. Of clearly related to, Old World anthracotberes and 
true rumihants, which reached the American continent by 
migration; the second group Includes frams indigenous to 
America, the suopesilve stages of whose descent may be traced 
through several of the Tertiary fonnatioia. ' 

The ninth volume of the Iowa Geological Survey (1899) 1 
contains die Aqnual Reportfor 1898, with acoompanying-papcn. 
Statistics of mineral productions, including coal, Ay, stone, 
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lead and unc, are contributed by Mr S W Beyer There arc 
also reporU on the Counties of Carol!, Ilumbolt, Story, Mubca 
tine, and Scott, accompanied by colour printed ma|>s, and 
followed by an account of the Artesian Wells of the Belle riaine 
Area. The county reports contain concise accounts of the 
various formations including Silurian, Devonian, Carboniferous, 
Cretaceous, Pliocene, Glacial and more recent deposits, together 
with notes on their economic products In Muscatmc county 
the Devonian rocks afford many points of special inlereni, and 
they have yielded a number of fossils 

The Mittheilungen of the Vienna Geographical Societ) cun 
tains an excellent abatract of a paper by Dr Muard Richter, 
published by the Swiss Geological Society at the end of Iasi 
year, on the advance and retreat of the glaciers In the Alps 
dunng the Ice Age Dr Richter arrives at the important result 
that the variation of climate was probably much smaller than 
has been supposed, because the resistance to the outflow oF the 
ice incrcasea with its quantity in a rapid ratio, and the level of 
the snowflelds would therefore rise quickly to levels where the 
temperature was lower The variations of level due to this 
cause would themselves give rise to sudden and Irregular 
changes in the glaciers according as the ice surface rose above, 
or fell below, the snow line. They also account for the enor 
mous amount of moraine detritus carried by these glaciers 
each was made up of a large number uf small ice streams, and 
the debns was not earned as a ground moraine, but In the body 
of the ice 

The Biologischss CentmlMt for November i Contaips an 
article by Dr L. Katbanner on the influence of light on'the 
coloun of the pupce of butterflies, m which many interesting 
points are recorded 

The following lectures will be delivered at the Royal Victoria 
Hall, Waterloo Road, S E., on Tuesday evenings dunng 
January ^January 2 ''Chronicles of a Clay Olff," by W^ )1 
Sbrabsole , January 9 "A Peep Behind the Scenes,*' by Met 
calfe Wood, January 16 " Birds at Home and Abroad,*' 

by Mrs. Lemon j January 23 " Plants of Long Ago," by A 

C Seward, Eaq , F R.S , January 30. " The Fathers of 
Geology," by F W Rndler 

The Jeumai of the Franklin Insutute for December con 
tains several additional addresMs delivered on the occasion of 
the recent celebration of the seventy fifth annivermr) of the 
Institute Dr C F Himes desenbes the history of photo 
gra[diic discovery from the time of Daguerre and Niepce, Mr 
C. Rirchhoff surveys the achievements in mining and metal 
luigy dunng the past three-quarters of a century, ami Mr j 
Fritz gives some reminiscences of the development of iron 
manufacture in the United States in the same period 


OUR ASTRONOMICAL COLUMN 
Aiteonomical Occueebhcbs ih January, 1900 
January 2-3. Epoch of January meteors (radiant 230^ + 53*') 

3 4h Venus in conjunction with the moon (Venus 
6 S ) 

6. 7b 12m to 8h loro Occultation of 19 Piscium 
(mag 5 2) by the moon 

8 I7h. 33m, Jupiter's Sal IV in conjunction N 
of planet 

la 7h im to 7h S9in Occultation of t* Anetis 
(mag 5 2) by the moon. 

la 7h 55m. to 9h im Occultation of 65 Anetis 
(mag 5*6) by the moon. 

II icii. aym to iih 34m Occultation of Taun 
(mag 4*6) by the moon 

IX ic^ 40m toiih a3ro Occultation of «*Tauri 
(mag 5 5) by the moon 
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15 

16 
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20 

21 
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26 

26 


loh im Minimum of Algol i$ Pcmei) 

VcnuA. Illuminuted portion of diK » o 873 
6h 50m Minimum nf Algol (0 PcrsLi) 

I7h i7ra to i7h 50m OLCullailon ofa Cancn 
(mug 4 3) by the moon 

I2h 4610 to I3h 4601. OccullHiion of H A C 
^006 (mag 5 7) 1^ the moon 
iih 22m to i2h 26m OccuUation of ^ 
Virginia (mng 5 7) by the moon 
I5h 35m to i6h 45m OccuUation of B A C 
473a (mag 5 5) 

ih Conjunct ion of Jupiter and the moon 
(fiipiler 2 3 N ) 

1511 40rn Tiinot of Jupiter':! Sat III 
(hgrejw) 


ASIRONOMIcAI AM) Am ROI I1\s1( ai Societyok Amrru a 
—Prot E B Frost, of the Verkea Obsenalory, contributes to 
Seigfug a full account of the proceedings at the fint meeting of 
this new urciLly, which la the permanent outcome of the two 
congreases (f aaironomeri and astrophyxiciils held in the past 
two years The following notes are from the report ^ 

Prof S I Brown discuiucd his measures of the changes in the 
or):rfl of the satellite of Neptune in order to determine the 
p()Sition^of the polar axis and Hatiening of the planet This 

flaitenii^g 11 found to be ^ amount corresponding 

to only 0' 03 between the polar and equatorial duuneters. 

The period of the revolution of the pole of the scLtellite's orbit 

75 y«ra. 

Prof A S Flint described the new Keptold transit micro 
meter of the Washburn Observatory 
Mr Kurt Laves read a paper on the ** Detennination of the 
constant of nutation from hcliomctcr measures of Eros." The 
opposition- of this planet at the end of 1900 will offer special 
faaUtlet for this purpose 

An account was given of a pniposed new ** Harvard Photo 
iftetry ^ In the original work all stars wire included of sixth or 
Itfighier magnllurle, as obtained from the principal catalrjgues 
then axlant, it has been found in the course of the work 
that m this way many have been Included which are fainter than 
mag 6 2 The stars of the Photometry were again oDserved 
in 1892-94, and, including special aencs of measures, there are 
now prepared seven photometric catalogues, giving measures 
by different observers with different instiumcnts, but all moilc 
on the same plan It Is therefore proposed to issue a catalogue 
of all the stars from the north to the south pole, showing the 
brightness gi\en hy the meridian photometer in all seven caia 
logues, and to call the work ihe “ Revised Harx-ard Photo 
inetT) ** As much reference information to other catalc^pies 
will he gi\en os is pnasible, and it is thought a quantitative 
ineaHureof the colour will be furnished by giving the type of 
sjiecirum and photographic mupiitudc 

Pruf G C Comstock deicr^d his experiments of placing a 
very coarse grating liefore the object glass of a telescope, and 
measuring the duunce between the mean centres of the pairs of 
star spectra formed on each side of the central image He finds 
incidental!) that the mean refrangihility of the light of Mars is 
marked b) tt ts than that of any red stars ycl examined He 
has also ixammed the satellites of Jupiter in this way, and 
hnds different values from those adopted hy Michclson and 
Hamy 

Mr P L Chase has taken htlionielcr observations of red 
stars, 8.C , in order to determine the possibility of there being a 
slight difference of refraeilon between these and white stars, thus 
introducing a disturbing element into measures of parallu In 
all his experience, however, he was unable to detect any diffir 
cncc whatever 

Prof S I Bailey said that out of the 900 stars counted in the 
cluster M 5 , eighty five were variable Detailed cxaminaiion 
of the light curves and periods of many of them showed a rc 
markable siniilaritv both in the magnitude and range of varia 
lion The periods vary from i6h 4801, to J4h 5901 The 
uDiformit) of penodfjna^itnde, and light curve among so many 
variables, points to a common origin and cause of vanabilit) 

DayKimurrsof "NAiniCAi Aimanac”—W e have re 
ceived a pamphlet jgivlng the separate day numbers for use with 
the tablas for finding star constanu for the years 1900, 1901, 
190* From the post three ) ears' cxpenencc. Prof Turner 
says that his restriction of Ihr tables to three figures has been 
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followad by no loss nf accuracy, and therefore their rablication 
u continue In accordance with the decuiona of the Con¬ 
ference of Superintendents of Ephemerides held at Paris in 
1896, the constants of aberration, precession, and nutation have 
be^ altered from the commencement of 1901, bot,for the con¬ 
venience of observers still desiring to use the Struve Peter's 
constants, both Ime been included in the present tables. 

“ Popular Astronomy ” for Drcrmdrr —The issue of 
/k/M/ar Astrenemy for this month contains, among much 
l^eraily interesting matter, two useful articles by Profs H C 
Wilson and W H Pickering The former desOTbes a photo¬ 
graph of the nebula of Andromeda obtained by him at Ooodsell 
Observatory, using the 8 inch Clarke refractor, with an expoiAire 
of twclvt. hours given on three nights Reproductions of the 
picture accompany the paper, and the minute structure of the 
many spirals first photographed by Roberts are magnificently 
shown 

Prof Pickering writes to keep up hopes of the meteor shower 
still being observable lie hai examined the times of appear 
ance of the maximum from 902 more minutely, and finds they 
occurred at regular lOO years’ intervals until 16^, when there 
was a perturhation of four years Since then thirty four years 
would appear to more closely salisfy the period, so that l^r-2 
may sull ne the maximum year 


THE SOUTH WESTERN POLYTECHNIC 

/^NE of the best equipped and most Intelligently governed 

of the I..ondon polytechnics u that bunt at a cost of 
C5 000/ , and located at Manreia Road, Chelsea. Situated as 
ft is in the midst or a densely jxipulated district, its work, 
which a large staff* of lecturers anu demonstrators, under the 
able guidance of Prof H Totnlln$on, F R S , the Principal, 
are year by year steadily accomplishing, cannot be overestimated 
The work of the polytechnic is carried on in a firje suite of build 
mgs placed within a stone’s throw of the Chelsea Town Hall and 
the institution is provided wiih lalxuatones and lecture rooms 
for each of the many departments of science and technology 
which Its work comprises. It is designed more especiRlIy to 
meet the educational needs of the inhabitants of Chelsea, Fulham, 
Kensington, St Georges (Hanover Square), and Westminster, 
though studenls from other parishes are admitted If accommo 
dation IS available and other circumstances permit 

Financial Position —The financial outlook of the South 
Western Polytechnic may certainly be regarded as hoi>eful 
Biilh the fees received from the students and members and 
the grants earned last session from the Science arid Art 
Department showed a very large increase The total annual 
income received from the Technical Lilucalion Board of 
the London County Council amounts to over 4000/, and the 
annual subsidy from the Cl^niy Commissioners is 1500/ l^e 
inadequate accommodation which the already extensive build 
mgs offer the increasing number of students to be provided for, 
has necessitated a further extension, and the governing bod) 
are now spending some 7000/ on new buildings. 

Deparlmenls —The operations of (he institution are divided 
into two distinct portions—day classes and evening clanes In 
the day classes are included (1) a Day College for men , (2) a 
Day College for women , (3) a School of Art; (4) a School of 
Science for boys and girU, and (5) a School of Domestic 
Economy for girls The evenii^ classes embrace the following 
sections (i) Mathematics , (2) Phyncs and Electrical Engineer 
ing , (3) Mechanical Enmncenng and Building Trades, (4) 
Chemistry < (5) Natural fences, (6) Languages 1 (7) Com¬ 
merce. (8) Domestic Economy, (9) Art, (10) Musfc, (ii) 
Miscellaneous) (12) Recreation. 

Nnmbtrs ef Sttnimls —The most notable fact, and one of the 
most encouraging features of the work of the South Western 
l^lytechole, is the regular and substantial increase from year to 
year In the nmubers of students attending the different depart 
menu. Theuimberof students m the day classes during the 
sewon 1897"^ w** nearly half u many again as that during 
1896 7 Taking all the day classes for Wh sexes tc^^ether, the 
imraber’^of Individuals attending during the present session is 
about ^ ter cent greater than for the laM school year, the 
number undergoing instruction at the present time Iwmg alx)ut 

oMter of individual students in all evening classes 
together inbout aooo for the current session, during 18^-8 It 
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uOB 1844 And the preced ng year 1896 7 1520 The eta e 
populant) of the a fferent Hepar nenti among even ng claM 
% udent# can be teen at a gUncc from the nun ber f cUs^ 
entr es dunng the best on 1807 8 wh ch wai as followb 


Mathemat c 

Phy^ cs and Electr cal En|i^ nee ng 

Mccban cal E g nc r ngand Bu Id ng Tra les 

Chen itn 

Natural Sc cnees 

Languogo 

Con n erce 

Domeit c Economy 

Ar 

Mub c 

Oy ast cb 

Miscellaneous 


S7i 

% 

IV 

246 

34i 

’J! 


SI 


The tra les and nd itr es or he even ng clau » ndents show 
I, var e > Van 1 nd ca e grst h cally the v despread nfluencc 


he w shea to be tra ned as a echan cal o elec r cal engineer 
whether he w ahes to be educa td w th a v e v to son e mnch 
of chem cal n lustry or of he I n Id ng a le r wl e her he 
des res to study ap^ ed art Except n he last c nt ngency 
CO nple e courses of st dy have 1 ecn arranged n Iv ng I h 
at y nstruct on tutor al work a n lance at lec ure n a he 
n a cal exerc ses draw ng and wo k h 1 ns r c n 
The general department of the day c liege n he er 

hand ansatev pe iher a ^ood all r un 1 ed ca u |iec al 

ra D ng n eacl of ts var ous sec on* 

Studen s adm t ed to a egular and f lly | rescr ed co of 

s udy n the teehn cal department are f r r qu red o ) an 

leme tary exan nat n ma hemal cs and o ^ e ev le ce 
of possess ng a fa r knoaltdi^e of Engl h In he gen al 
depa nent tne s udents are not requ re I 1 a s a y e ance 
exam a on S udents n the echn cal depar men vh uc 
cessfuUy work through tl e seco 1 year s course a> compe e 
for a college d ploma 

A few w d al u the d IT ren courses of instruc o n the 
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w h a ] ol> echn a le exe Of he S44 studen s 
tend ng even ng classe dar ni, 1897 S 304 vere clerks 19a 
eachen of one k nd or ano her i8j vere salesmen and shop 
s s ants 175 appren ce 6j servAnta 59 carpenters a d 
J nert 42 art its 37 electr c ans 37 | 1 nten 34 bu Ideri 
lerks 32 cvl ler ans and 31 telegraph sts In add onto 
these rather smaller nu bers of br cklayers pi imbars fitters 
e g ncers draughts nen dresimakers m 11 ners were n atten 1 
nee wh le doc on arch tects and merchan s were r presented 
ne or two postmen p r era and others w re also reap ng ll e 
I enefits of educa on 

Da C llbgb fOR Men 

Th I college s nteode 1 for males above the age of fifteen 
n I s at tl e presen t m a en led by o er a hundred studenA 
vnose ages range from f fteen to forty It coi^r set tiro de 
pATtmcnts—one teehn cal the other senend The courses of 
n tract on m the former are arranged to occupy at Ic|SC two 
years On entering the student s exp cted to state Whether 
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cl al lej ar n v 11 be n a e he nature o the w k 

n s t art of the day col ci. f men Tb f 11 schen e of 

work B 

{a) TktMeka nl E init ad I f Ut e e 
spre d over two years ad a ms a pro d | ^ e b ve n 

struct on of a theoret cal and | red cal na ure su able for 

students just leav nt, school a d wh iHend he near f ure 
enter ng the works of an eng neer or the fhee of n a cl ec 
At the same tin e de gned o be of erv ce o those who 
have a ready bp three or ore years n a workshop an 1 
vho requ re a cou sc of tecl n al nstruc on f I e f r 
pos ons of grea er resp n bil tj 
(*) lit L xU E H€ ^ ga%d S S to al akc 

ttp two years and tra ns young men who a 11 1 e eaf r I e en 
fagad in survey ng cvl eng necr ng con rue al work of 
apr kind or who propose to proceed l he c 1 n es 
( ) fki Eioctr al Em^mtf* u, a td Appl ed I } e tiom 
IS ntended to fa n 1 ar se students w th e h ds of accurate 
measurement and obser at on as well as g e a so nd know 
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ledge of ph}ftiCRl lmw» and (heir applicaiion to induitnol an 1 
eneineennff openUiom. llie laboratories ore capable of oc | 
commodating fifty oludcnts at one time, and ore equipped ' 
(hroughouc with the most recent apparatus for the study of 
physics. 

(r/) The Clumhtry Section is arranged to auist students who ^ 
intend carrying on work involving the applications of chemistry . 
os industnal, consulting, or an^ytical chemists. The course 
includes other subjects required by technical chemists, and 
students who wish to do more advanced work can only com 
plete the course in three years. 

Day Coi lk( b for Womkn 

This college is the counterpart of the day college for men, and 
the Pnnapal is aided in us direction by a lady superintendent It 
is at the present lime attended by 200 students. The aim of the 
college u to provide women with a thorough and liberal edoca 
tloo, not only in art, science, literature, and commerce, but also 
in domestic economy and physical training While it is a little 


theoretical, and the most careful precaution* arc lukcn to eiMnre 
the physical well being of the embryo instructors. 

Evbnino Classu 

The time table of the evening classes at this polytechnic gives 
the impreraioa that it would be difficult to name a subject which 
is not Included There ore classes m all branches of pore and 
applied science, languages and literature, domestic sdencei eom- 
mercial nibjects, art, music, and many other subjects. The lees 
are low, and the classes well attended, while the examination 
results show that the students make substantial progress. 

I Higher Scirntikic Instruction ano Work in 
Rrsrarch 

A special chaimcteiistic of the work of the South-Western Poly 
technic is the higher instruction In science and the Interesting 
development of edocotioa in the methods of research, to which 
reference has already been mode in these columns (No. 152^, 
, p 236) Both in the day and evening classes great attention is 
given to electrical engineering The following table shows the 
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difficult to make selecuoni where the whole work is so satis 
£sctory, the training offered for lady secretones and the training 
collen for gymnastic teachers call for special mention The 
growug demand for ladies to act os secretaries or confidential 
clerks renders the questum of the competent training of can 
didates for such posts one of great practical importance, and 
there Is no doubt that the arrangements which have been mode at 
Qicisea to provide a complete course of study for those wishing 
to obtain employment u secretaries or clerks will have a very 
beneficial effect 

The training cdle^ for gymnastic teachers is under the 
direction of FrauRin Wilke. Tlie complete coarse of training 
extends over two years, and the fee for the whole time it seventy 
two guineas. A noteworthy feature of the method of Instrucdon 
adopted is that the candidates are toaght each of the systems of 
gymnastics, Gertlian, Swedish, and £4ig1itb, and ore consequently 
not handicapped hke siudcnii in many iliiiilar colleges where 
one system only is taught The instruction is both practical and 
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' number of individual studenU attending the more important 
, classes in this secthm ^ 


Advanced Electrical E^n«erlng 58 

Elementuy Electrical E^neering 55 

Alternating and Polyphase Currenu 24 

Calculus for Electrical Bngineen 21 

Electric Wiling and Fitting 69 

B-Sc. Pt^ocs for London University 2o 

TelegmjAy 14 


The equipment of the laboratories for this work contsins tome 
interesting apparatus and machines. The polyphase generator, 
which comfou of three small alternators of identical construction 
nioaated on one bed plate and coupled together with gndn 
ated eQfmlingi, which admit of any given pham difference being 
produew between any of the alternators, deserves partlenlaff 
mentiopr There are also examples of the meet recent cond* 
nental | 3 uee phase and induction motors, on which caiefol tests 
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mre now \mug made There U an ingenioua comlnDatlon of 
motor generators, which can be dnren either mechanically or 
electrically The switchboard and starling appliances fur this 
combination of motor generators were designed and made in 
the institute. 

A smaU workshop, with electncally dnten tools, affords a 
good scope for the construction of original apparatus Only 
typical instruments and standards have been purchased for the 
physical and electrical laboratories; Che great bulk of the instm 
meats and fittings have been both dengned and made up in 
the polytechnic Itself Among the more recent pieces of 
i>ngiDal apparatus of home manufiscture may be mentioned (i) 
a modifitm form of Michelson's interferometer, and another 
adaptation of the same for measunng to a millionth of an inch, 
and (a) an electro magnetic speea indicator for use with 
dynamos and motors. Examples of original apparatus made 
at the South Western Polytechnic have exhibited at the 
Royal Society, the Royal Institution, and the Institution of 
Cml Engineers. 

Good research work has been accomplished, including a 
senes of tests on losulaling materials, investigations on selenium 
cells, the effects of repeated heating and cooling on the mag 
netic properties of wrought iron, the relation between the 
thickness of metallic surfiiccs and the phase change of the re 
fleeted beam, tests with the Nernst lamp, and the negative re 
Bistance offei^ by certam metallic oxiaet. The results m the 
last piece of work have been published in the EUctrician 

Other Points op Interest 

Seieral general considerations must be taken into account 
Itefore the educallonal position of the South Western Poly¬ 
technic can be rightly estimated The recreative side of the 
polytechnic u not considered of prime importance, and the 
tendency seems to be to mimmise its Influence In this respect 
it departs somewhat from the general type of polytechnic in 
the metropolis There is also a laudable desire to initiaie new 
departments as the need for them becomes evident, so that the 
institution may keep in touch with all the needs of the in 
habitants in its neighbourhood In this connection may be 
cited the work now being done on the womens side of the 
iniatute in the direcUon of offering ladies of the middle classes 
such instruction in domestic science as will make them inde 
pendent of servants, Finallyi it should be borne in mind that 
in more than one department the work being done is of quite 
as advanced a character as that in some univenity colleges 

A. T Simmons. 


PRIZE LIST OF THE PARIS ACADEMY OF 
SCIENCES 

AT the Annual Meeting of the Academy, held on December xS, 
“ M von Tieghem gave hJs Preudential Address, and an 
nouDced the pnxes awarded for 1899 In his address,* the 
President reviewed the scientific progreu for the year, and then 
gave a short account of the life work of the Memliera, Foreign 
Associates, and Correspondents who have died during the past 
tear, MM Naudin, Fricdel, Frankland, Bunsen, Richards, 
Wiedemann, Marsh, Flower, and RlgMnbach. 

The pnsei were award^ as follows in Geometry--the 
Bordin Prize is not awarded, but M Jules Drach receives an 
honourable mention, the Francceur iMze to M J.e Cordier, 
with an honourable mention to M Le Roy, the Poncelet Prue 
to M Cosserat, for the whole of his contributions to geometry 
and mechanics 

In Mechanics the Extraordinary Price of 6,000 franca to 
M Bailies for his treatise on the Geometry of indltttor diagrams, 
MM Charbonnier and Galy Ach^^ and Perrin, receiving sup 
plementaij mixes, the Montyon Prue to M Fartiot, the iMumey 
Prise to M. Bonjour for hu inverMions in connection with steam 
engines, and the Foumeyron Prue to M A. Rateau for hu 
theoretiod and experimental researeba on the theory of 
pumps. 

In Astronomy 1 the Lalande Price Is awarded to Mr W R. 
Brooks for his impoctant discoveries m connection with comeu, 
and the Vale Prise to M Nyrto, of Pnlkova, for his work In 
sidereal aittconoii^ 

In Physics Bf!. Blondlot recelvci the La Caxe Prise for the 
whole of his reseatdws in experimenUd riiysics. 

In Stadstlcs the Hontycm Prise te divided equaO/between 
the Office central des (Euvres de Bienfidiaooe, for tlw memoin I 

MO. 1574. VOL. 61] 


entitled ** La France Charitable " and ** Pans Chantable," and 
MM Dumesnll and Mangenot, for a complete economic study 
of the trades, income, ana mode of living of the Inhabitants of 
Pointe d'lvry 

In Chemistry the Jecker Pnze u given to M Maurice 
Hannot for the whole of his contnbuliuni to organic chemtatry, 
the Wilde Price to Dr P Zeeman for hu im{K>rUnt discoveries 
of the relations between the magneuc field and the nature and 
polarisation of light rays, and the La Caze Prize to M KngeL 
In Mineralogy and (^logy the Dclesse Pnze is awarded 
to M Kilnui for studies in the French Alps, and the Fon 
tanne Pnze to M Emile Haug for hu palmontological studies 
In Botany M PAbb^ Hue receives the Desmazi^rcs Pnze 
for hu work on the anatomy and cUsufication of the Lichens, 
M Leuduger Fortmorcl an honorable mention fur hu memoir 
on the diatoms of the East Coast of Africa, MM Jules Cardoc 
and Hcnband Joseph Montogne Prizes, the Thorc Prize being 
divided between MM Parmentier and ^uilhac 

In Anatomy and Zoology the (jrand Price of the Physical 
Sciences is not awarded, the Bordin Price u accorded to M 
Vir^ for hu memoir on the subterranean fauna of France, and 
the Savlgny Prize to M Guillaume Grandidier for hu researches 
in Madagascar 

In Medicine and Surgery Mont>on Prizes are mven to 
MM Nocard and Leclainche for their book on mlcrwial dis 
cases, to Prof Mayet for hu ** Treatise on Medical Diagnotb/' 
and to M A B Marfan for hu work on the treatment and 
feeding of young infants. MM I.e)ara, Fournier and Garmer 
receive mentions, and MM Gnillcmonat and Labbd citations. 
The Barbier Pnze is divided between MM Houdas and Joanin, 
Lapicque, and Schlogdenhauffen Since no work has been 
receive meritinc the Br6int Prize for cure or treatment of 
Asiatic cholera, the Commission has decided to divide the sum 
accumulated (6000 francs) between M Valllard, and MM 
CounLOnt and Doyon for important work on the pathogeny 
and pathology of tetanus, MM H de Brun, Ch Benoit, and 
J Guilin receiving mentions. The Godard Prize is awarded to 
M Pasteau, the Serres Prize to M Roule, with honourable 
mention to Prof J Beard, M Maurice Caullery and M F^lix 
Mesnil, the Chauisier Prize to M Charnn, the Mege Prize to 
MM F^lix Temer and Marcel Baudoin for their memoir on In 
teitinal suture, the Baron Prize to MM Amaad and 

LafeuiUe for their memoir on Tuberculosis in the Army, the 
Hellion Price being divided between M Ceslan and MM. Cre^iin 
and SergenL 

In Physiology the Montyon Prize for Expenmenial Physio 
lc«y is given to Prof Le Hello for hu studies on the locomotion 
of ^he horse, M Quinton receiving honourable mention, the La 
Coze Prue (Physi^o^) to Prof, Mont for hb contributions to 
Experimental l^ysiol^, and the Pourat Prize to MM Webs 
and Carvalho for their paper on the specific chancten of mus 
cubr contraction in the animal senes, the Philipeaux Price not 
being awarded thb year In Physical Geography, M Albert 
Vawiere receives the Gay Pnze 
Of the General Prizes, the Arago Medal waa awarded to Sir 
G G Stokes on the occasion of hu jubilee at Cambridjrc 
The Montyon Price (unhealthy trades) u given to M E Collin 
for hu memoir on the microscopy of foods of vegetable origin, 
M P Razoui reviving a mention M Louis Dneos de 
Hauron is awarded the Tr^mont Pnze for hii invention of 
photography in colours by the method of superposed colouretl 
images, M Vaschy the Gegner Price, M Moutard, the Petit 
D'Ormoy Pnze (Mathematic), M Alfred Giard, the Petit 
D’Ormny Price (Natural Sciences), M Verbeck, the Tchihat 
chef Pnze, M Maurice Leblanc, the Gaston Plants Pnze, M 
Ren^ Melcner, the Cahoura Pnze, M Lecaillon, the Saintour 
Pnze, the Pasteur Institute, the Jean Jacques Berger Price, 

L P Siegler. the Prize founds by Mme la teuquite De 
place, tne Price founded by M Ftiic Rivot bmng divided 
between MM Siegler, Heurteau, Aron, and Bacquerel 


RESULTS OF RECENT SOUNDINGS IN THE 
PACIFIO^ 

^APT MOSER and I decided not to make any soundings 
^ nor do any deep sea work until we had passed beyond the 
Imes of soundinn already run by the AMr^st and ThtHi 
bitween Cblifonua and the Hawaiian Islands. 

1 Abrldgsd from a btter roorived bytho US FUh Comialukw frdtai 
Prof AlwsiwUt Agsisb, sod puUbhsd n Scitmt of Docomber 8. 
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In Ulltude 31* 10' N , and longitude 125^ W , we made our 
fint sounding in 1955 l^thomB, about 320 miles from Point 
Conception, the nearest land We occupied 26 stations until 
we reached the northern edge of the plateau from which rise 
the Marquesas Islands, having run from station No 1, a distance 
of 3S00 miles, In a straight line. 

At station No 2 the depth had increased to 2368 fathoms, the 
nearest land, Guadeloupe Island, being about 450 miles, and 
Point Conce^ion nearly 500 miles distant The depth gradually 
increased to 2628, 2740, 2810, 2881, 3003, and 3088 fathoms, 
the last in lat 16* N , long 130“ 14' W , the deepest 
sounding we obtained thus far in ihe unexplored part of the 
Paafic through which we are passing From that point the 
depths varied from 2883 to 2690 and 2776, diminishing to 2^3, 
and gradually passing to 2440, 2463, and 2475 fathoms, until off 
the Muquesas, in lat 7" 58' S , long 139* 08' W , the depth 
became 2287 fathoms. It then passed to 1929, 1802, and 1040 
fathoms, in lat S'* 41' S , long 139'' 46 W , Nukuhiva Islaiid 
being about jp miles distant B^ween Nukuhiva and Houa 
Houna (Ua Huka> islands we obtained 830 fathoms, and 5 miles 
south of Nukuhiva 6S7 fathoms When leaving Nukuhiva for the 
Paiimotus we sounded in 1284 fathoms aliout 9 miles south of 
that Island These soundings seem to show that thu part of the 
Marquesas rises from a plateau having a depth of 2000 fathoms, 
and about 50 miles In width, as at station No 29 we obtained 
19M fathoms. 

The deep basin developed by our soundings between lat 24* 30^ 
N , and lat 6** 25'S , v^ing in depth from nearly 3100 fathoms 
to a little less than 2500 fathoms, is probably the western ex 
tension of a deep basin indicated by two soundings on the charts, 
to the eastward of our line, in longitudes 125'’ and 120* W , and 
latitudes 9'' and 11'* N , one of over 3100 fathoms, the other of 
more than 2Cro fathoms, showing tins part of ihe Pacific to be 
of consideraue depth, and to form a uniformly deep basin of 
great extent, continuii^ westward probably, judging from the 
soundings, for a long distance 

I womd propose, in accordance with the practice adopted for 
naming lucn well defined basins of the ocean, that this large 
depression of the Central Pacific, extending for nearly 30” of 
lautude, be named Moser Basin 

The character of the bottom of this basin 11 most interesting 
The haul of the trawl made at station No. 2, lat 28** 23' N , 
long 126"* 57' W, brought up the bag full of red clav and man 
ganese nodules with sharks’ teeth and cetacean car bones , and 
at nearly all our stations we had indications of manganese 
nodules. At station No 13, in 2690 fathoms, lat 9“ 57' N , 
long, 237'’ 47' W , we again obtained a fine trawl haul of man 
ganese nodules and red clay , there must have been at least 
enough lu fill a 40 gallon barrel 

The mxlules ^ our first haul were either slabs from 6 to 18 
inches In length and 4 to 6 inches in thickneu, or small nodules 
ranging in size from that of a walnut to a lentil or leu, while 
those brought up at station No. 13 consisted mainly of nodules 
looking like mammilated cannon bulls vaiyiiw from 44 to 6 inches 
in diameter, the largest being 64 inches We ogam brought up 
manganese nodules at the bxfuator in about longitude 138' W , 
and Bubsequently^unlil within sight of Tahiti—we occasionally 
got maofninese nodules. 

As had been noticeil by Sir John Murray in the CAa/Z^^tr, 
these manganese nodubs occur in a part of the Pacific most 
distant from continental areas. Our experience has been similar 
to that of the CAa//€fi^r^ only 1 am inclined to think that these 
nodules range over a far greater area of the Central Pacific than 
had been supposed, and that this peculiar manganese nodule 
bottpfn characterises a great portion of the deep parts of the 
Cenfial Pacific where it cannot be aflfected by the deposit of 
globigenna, |>teropods, or telluric ooze , in the region character 
ised also by red*clay deposits. For in the track of the great 
equal orlal CQ|mu ji^re occur deposits of gloUgerina ooze in 
over 2400 btboiis for \ distance of over 300 miles in latitude 

Manganese nodules we found south of the Marqueus also, 
where in 2700 fathoms we obtained, perhaps, the finest sp^ci 
melfl of red clay from any of our surroundings. As we 
approached closevlo the western Paumotua, and rose upon 
the plateau from which they rise, globigcnna ooze passed 
gradually to pteropod ooze, then to fine and coarse coral sand 
in the^pquinel^Hith of the Paumotus to Tahiti the coral sand 
I voloAc sand mixed with ^lobigenoce id the deepest 
the line^ and towards Tahiu jasied to volcanic mud 
[ with gloUgerinae, next to fine volcanic sand, and finally, | 
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at the last aounding, off Point Venus, to coarse volcanic 

sand 

We made a few hauls of the Irawl on our way, but owing to 
the great distance we had to steam between San Francisco and 
the Marquesas (3800 miles) we could not, of course, spend a 
great deal of time cither io trawling or in makim tows at inter 
mediate depths. Still (he hauls we made with the trawl were 
most mterestlng, and oonfinned what other deep-tea expeditions 
have realised that at great depths, at considerable distances 
(kom land and away from any great oceanic current, there is 
comparatively little animal life to be found Where manganese 
nodules were found the hauls were specially poor, a few deep 
sea holothunans and ophmrans, and some small aciinue which 
had attached themselves to the nodules vath a few other inverte 
brates, seemed to be all that lived at these great depths, 2500 
to 2900 fathoms, far away—say from 700 to 1000 miles—from 
the nearest land 

The bottom temperatures of the deep (Moser) basin vanccl 
between 34*6* at 2628 and 2740 fathoms, to 35 2* at 2440 
fiuhoms, and 35” at 2475 fethoms, about lao mAes from the 
Marquesas. At station No 2), off the Marquesas, in 1802 
fathoms, the temperature was 35 5“ 

On our way to Tahiti from the Marquesas we stopped a few 
dm to examine the westernmost atolls uf the IViuraotus. 

It is premature from the examination of the western extremity 
of the numotns to base any general cooclmions regarding the 
mode of formation of these atolls, certainly as lar as 1 have 
gone there is absolutely nothing to show that the atolls of the 
raumotos have not been formed in an area of elevation similar 
to that of Fiji The evidence In Rairoa and m the atolls of the 
western Paumotus is very definite Makatea is an ele\'ated 
mass of corallUerous limestone similar in all respects to masses 
like Vatu Vara, Thithia, and others in Fiji Like them Makatea 
IS surrounded a comparatively narrow shore platform cut out 
from the base of the limestone cliffs and on the seaward exten 
Sion of which corals grow alnindantly to depths of seven to eight 
fathoms, when they appear to b«ome very much less numerous. 
So that It is not unnatural, as I am inclined to do, to look upon 
the area of the Paumotus as one of elevation, the raised and 
elevated land of which has been affected much in the same wa^ 
by denudation and erosion as liave the masses of elevated coralli- 
ferous limestone of Fiji Only there seems to have been, from 
the evidence thus far presented, a far greater uniformity in the 
height of the elevation of the Paumotus This would render 
the explanation 1 have given less evident had I not the experi- 
eoce of the Fiji group 10 guide me I am informed that inere 
are other islands and atolls in the Paumotu group, showing 
traces of this elevation, so that I am at any rate justified m 
denying that the Paumotus os such are situated in an area of 
subudcDce and that subsidence has been the great factor, as i» 
maintained by Darwin and Dona, in the formation of the 
characteristic atolls of the group 

It may be well to point out also that the Paumotus, bke the 
Marquesas on one side and the Society Islands on the other, are 
situated upun a plateau similar to that upon which the last 
mentioned groups are placed—this plateau having a depth of 
from 1200 to 1500 fathoms, and nsing from the general oceanic 
basin which surrounds them, and which has a depth of from 
2300 to 2500 fathoms. Furthermore, evidence of thu elevation 
u found at the two extremities of the Paumotu plateau at 
Makatea, an elevated island consuting of tertiary coiallifcrous 
limestone, and at the (lambier Islands, which are volcanic 
islands of coosldciable height 


UNIVERSITY AND EDUCATIONAL 
^ INTELLIGENCE 

Dll T E. Stanton, of University Collqre, Liverpool, has 
been appointed professor of engmeering in University College, 
Bristol, in succession to Prof Ryan 

Dr Edwarh Tavlor Jones has been appointed professor 
of physics in the University College of North Wales, in suc¬ 
cession to Prof A Gray, F R S The Drapers* Company has 
made the College a grant of ;f200 a year for a period of three 
years towards the maintenance of the department of electncal 
engmeeringi pending the establishment of the department on a 
potnanent fooung 
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SCIENTIFIC SERIAL. 

BniUun of thi American Afa^komatica/ Socuf/t NoTember 
-'Dr G A Miller gives a short account of the meeting of the 
American Association for the Advancement of Science (held 
August 21-36) as it bore upon the Society, with a short abstract 
of some of the mathematical papen. A nope is escprcssed that 
the Society and the Society tor the Protnotlon of bnginet^iK 
Education may meet next year with sections A and D 
respectively of the Association —Prof Oskar Bolsa reviews 
Harkness and Morley*s introduction to the theory of analytical 
fonctlonr, and Prof A< S Hathaway discharges a like office 
for MacAulay's Octonlons Prof mUaconiadeni the former 
work to be not only of high scientific and pedagogical value, 
but at the same time of a singular beauty and elegance A 
certain freshness and oiicinality pervade the whole, even in 
places where the authors follow along beaten tracks, and give at 
every turn evidence of the complete mastery of the subject with 
which the book la written —Dr Lovett gives a Hiumi of five 
recent theses in mathematics presented for the doctor’s degree at 
tht Umversity of Pans. They are Sur quelcmea points de la 
throne des fonctions, by M U Desaint i Sur une claase 

r articttU^re de groupes nyptnib^llcDs, In M 11 Bourget. Sur 
intemtion des Equations de ka chaleur.by M F I^Koy , I<es 
L-quations difKrcntielles linealres de la thtorie des groupes, by 
M t Marotte, and Fssai sur une throne g^n^rale de 
1 integration et sur la classification des transcendantes, by M I 
Orach In the copious maihemolical ** Notes,” an account 11 
given of the mathematical courses of lectures in the winter 
semester of se\eral Continental and other universities. 


SOCIETIES AND ACADEMIES, 

London 

Royal Society, November 16—*‘The Medusee of Mllle 
thira.” B> Sydney J Hickson, F R S 

The male medusa were discovered in specimens of Millepora 
from Torres Straits in 1891 Since then no medusx were seen 
in any specimens examined except in some from Funafoti col¬ 
lected by Mr Gardiner, but these were also males and resembled 
in all essenoal respects the mcdu«ife previously desenbed L^st 
)ear Mr Duerden sent to the author two consignments of pre 
nerved Millepora, one bearing immature and the other mature 
female medusm The Immature female medusoe were abont 
04 mm in diameter , the umbrella is a thin membrane slightly 
swollen at the margin containing no canals nor cavities of any 
kind There is no velum and no tentacles. Tlie umbrella 
cavity iH almost entirely filled with a swollen manubrium bear 
ing a centrally placed month and a broad luind of ova The 
mature female meduKc are 0*6 mm in diameter , three or four ova 
attain to a sue of o 2 mm in diameter, the others undergo 
degeneration or become absorbed into the substance of the Urge 
nvo. The endoderm of the manubrium is still very thick and 
incuoUted, but the mouth is usually closed After the discharge 
of the meduKv from thecorallum the ova become more vacuolated 
and increase In size to o 2f moQ in diameter, the general appear¬ 
ance of the qtgs being similar to that of the floating cg^ of 
other Coelenterates. 

The medosce were observed in the living state by Mr Duerden, 
who describes them u being sluggish in their movements, feebly 
pulsating only now and again ^oon after they are set free the 
are discharged one by one The whole proceu, liberation of 
'he medosw and extrusion of the ova was completed in five or 
•UK hours. 

Royal SocilBty, December 14.—“The Piidan Stan.’' By 
Sir Norman Lockyer, K C E, F R S ^ 

The classification of the Piician stars (those in the spectra of 
which there are dark flutings of carbon) was arrived at nearly 
ten years ago from the observations of Dun6r. The inveiti 
cation indkntcd that these stars could be grouped into several 
distinct species, in the same way as those of Group II (AntarUn 
^lara) which the author hod already cUarified {jfor Soc Proe , 
^o| xUv p 65, 1S88). 

Owing to the want of definite InfonnaUon regarding the line 
spectrum, the publloatioD of the classtficatfon was p^poned 
racta bearing on the line spectrum have now been forniahefl by 
the recent photographic work of McClean and Hale, and as 
these do not disturb the classification at which tba author had 
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previously amved. It is unnecessary to further deUy the pub 
licatlon of the memoir, which in the main stands as h was 
wiltten The original paper U tuppiemented by reference to the 
more recent workr The general conclusions amved at are as 
follows — 

(1) The undoubted piesence of carUm fluungs in the sun, in¬ 
clining that near A and of solar lines lu the Pisclan stars, 
indicates that the Pisclan stars are next in order of development 
to the Arctanan stars. 

(а) The stars observed hv Duncr may be divided into seven 
speaei, beginning with the Hottest and ending with the coolest 
stars 

(3) The reported presence of bright lines in the Pisclan stars 
must be received with caution, as nmilar evidence of bright lines 
might be adduced in the case of other classes of stars m which 
the spectrum Is fully explained by dark lines alone 

(^) The redncis of the stars Increases as we pass from the 
earlier to the later species of the group 

(5) The variability in this group is less marked than in the 
Ants nan stars, and may perhaps he accounted for by the revolu 
lion of secondary bodies of the nature of comets round the stars 
themselves. 

(б) The place on the temperature curve assigned to these stars 
on the meteorliic hypHhcsis is fully confirmed by the more de 
(ailed inquiry, and trie hypothesis is thereby strengthened. 

Linnean Society, December 7 —Dr A Gllnthcr, F R S , 
President, in the chair —Dr Otto btapf, exhibited speci 
mens of Mala} an and African spedet of E^cJ^xta, Blume, 
to show the differences which exist between the two forms. 
These differences were noticeable in the shaM and size of the 
corolla, the insertion and general relation of roc stamens to the 
tube of the corolla, the placentation, the structure of the fruit, 
and the general habit of the plants. As the name EuAxia 
would have to be retained for the Malayan species, he proposed 
the name Etift/umta for the Afncan species, from Estnimm, a 
vernacular name for E i/astua He further pointed out, by 
means of flowering and fruiting specimens of E afrtcana^ 
Stapf (ArrLria a/ruana, Benlh), and of E e/as/tca {EuAxta 
t/asitra, Preuss), that the latter, and not the former (as was 
originally assumed), was the source of the so called Li^s 
rubber, thus confirming the conclusion to which Dr Preuss had 
come with regard to the origin of this rubber —Dr Stapf also 
showed, on behalf of the Director of Kew Gardens, a Urge 
Infrutescence of Mttsa Ense/e^ Gmel , lately received from the 
Axores.—Mr Gilbert Christy exhibited a preparation of India 
rubber by a new process from CastUloa eloxtica^ and also 
specimens of rubber obtained from Kukxta tlasiuo^^^Hx A. D 
Ferguson exhibited a series of photographic news tak^ in 
r^emerara.—Mr | W Fawcett read a paper on some 
vegetable poisons used for the capture of fish by the Aborigines 
of Australia. —Mr B Daydon Jackwm pointed out how mde 
spread was the practice of obtaining fish in this way, and gave 
a brief review of the literature lieanng on the subject —A paper 
was read by Mr G M Thomson on some Schizopod Crus¬ 
tacea from New Zealand, in which a new genus ( Imc^gemysisS 
and some new species were described —Mr O A Waltm, in 
criticising the paper, made some remarks on general distribution, 
and, in view of the paucitj of material which existed, deprecated 
any attempt being made at present to draw general conclusioni. 
—Mr H M Bernsrd read a paper on the structure of PmU^y 
the smallest of the ston^ corals —In a former paper (ZrNN Soc 
Journ , ZooL vol xxvu p. 127) he had endeavoui^ to show 
that the genus could be deduct from Madreponds os fixed 
young forms, so young that the skeleton was immature The 
small sue of the animals, and the fine reticular texture of the 
skeletal -mass, may both be adaptions to their surroundings 
for they are most frequently founa at the outer edcM of the reef 
and have to Dear the foil force of the breakers. Since reading 
his previous paper the author had been fortunate enough to 
discover the direcuve plane and the bilateral symmetry m the 
calicles in ZVnr/ar—very difficult to see, but when once seen 
recognisable In nearly every spedmeo. By means of diagr&ms 
the variations of the septol system within the genus were 
described, and the pah were shown to appear in a refmlar 
system dependent upon the the fusions of the septa, much 
fqsions always occurred in a definite order 

Bflatheinatioal Society, December 14-—Prof Kllloit, 
F R.S • Vice President, in the chair, and subsequently Dr 
Macaulay and Dr Larmor, F R S —The following papers were 
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commuDicmlcfli m part, by ihcir authors, viz (1) A method 
for extending the accuracy of mathematical formulae, (2) Central 
difference formula;, by Mr W F Sheppard j Circular cuUei, 
by Mr Baiuet, F R.S , the theorem of reeiduation, tiefiw a 
general treatment of the mtcnectiona of plane curves at multiple 
points, by Dr Macaulay —The remaining papers were com 
municated by their titles, vie The genesis of the double 
Cvamma functions, Mr E W Barnes; on the expression of 
spherical harmonics as fractional differential co effiaents, Mr 
J Rose Innes, and sums of greatest Integers, by Mr G B 
Mathews, F R S 

Royal Meteorological Society, December 20 —Mr F 
C. Bayard, President, in the chair —Mr Baldwin I^thain read 
a paper on the climatic conditions necessary for the propagation 
and spread of plague The bubonic ^^ue u primarily due to a 
apedfic organism or microbe of in/initesima] sue—so small that 
probably 250 millions of them would be required to cover a 
square inch of surface. Plague is infectious and contamous, and 
Is greatly influenced by pestilential emanations from polluted and 
waterlogged soils. The author gives accounts of vanoua out 
brealu ^plague in this and other countries, including the great 
plague of London m 1665, when 7165 deaths were record^ in 
one week in September Plague is undoubtedly a disease of the 
poor, and attacKs most readily those living on a low diet The 
conditions which are conducive to the spread of plague are 
identical with those which give rise to the escape of malaria 
from the ground That the ground itself exercises an enormous 
influence upon plague is shown by the fact that in all the epi 
demies persons living on the ground floors suffer to a much 
greater extent than those who live in the higher storeys of the 
houses Mr Latham says that there cannot be a doubt that the 
conditions which ordinarily produce evaporation from water or 
land surfaces are identical with those which produce exhalations 
from the ground , and these exhalations consist largely of vapour 
of water carmng matters injurious to health witli them Mr 
Ijitham has discussed the meteorological observations (inclnding 
the temperature of the soil at the depth of 9, 20, 60 and 132 
inchcs)i made at the Colaba Observatory, Bombay, and has 
compaicd them with the number of deaths from plague dunng 
the recent epidemics in Bombav Ife says that if the temper 
ature of the air increases beyond the temperature of the ground, 
io that Ita dew point is alwve the temperature of the ground, 
^ voiydetlMtion takes place instead of evaporation To this in 
creased high temperature may be due the sudden stoppage of 
plague after a certalahigh temperature has been reached, which, 
oy raising the temperature of the dew point, stops all exhalation 
from the ground and may cause condensation to take place in- 
slead of evaporation So also a sudden fall of temperature 
causes plague to arise , for a fall of temperature means that the 
teinp«iutumj)f the dew pednt must fall, and the tensmnal differ 
enc* iMkween a. low dew-point and a high ground temperature 
would* Ut onoe lead to exhalations euaplng in large quantities 
from Ihe ^reuDd> and do lead to the liberation of the plague 
bdeiBoi from the ground, accompanied with the exhalations 
neceimry for its development —Dr R H Scott, F K S , com 
mtfnicated a note on a remarkable dust haze which was expen 
eottd at Tenenffe, Canary Islands, on February 16 to 19, 
The haze during this period was exceptionally dense, 
much so that a steamer was two days and three nights on 
a voyage from Tenenffe to Lsm Palmas, a disunce she usu 
ally covered in five hours, while the Tinta^i Castle, of the 
Dmudd Curne line, was delayed for thirty hours, and the 
Casiie, homeward bound, had the oust so thick that 
for 900 miles the sun and stars were obscured, and the ship 
wai delayed two days. 

Zoological Society, December 19—Dr Henry Wood 
ward, FR.S., Vlee-Piesident, in the choir—The Secretary 
refed a report 4 b Ihe additions that had been made to the 
Sodety'a Menagerie dunng the month of November and 
callefl apedai attention to two snake-fishes 
stM^hu) from the River Gpmbia, obtained by Mr J S 
Bodgett, F Z.S , during his recent expedition to the Gambia, 
and presented by him on November 22 These were believed 
to be the first examples rd this fish ever brought alive to Europe 
—On bdialf oCiMr, G S Mackenzie, a photograph was ex 
hibited of taro Hmiarkably large tasks of the African Elephant 
They each measured, on the outside curve, to feet 4 inches in 
and weighed respectively 235 lbs. and 225 lbs.—Mr 
jBbUier exhiblm, on bewf of Mr Alfred Sharpe, C.B., a 
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portion of ihe skin of a giraffe which had been shot on the east 
Dank of the Great Loaogwa River, BnHsh Central Africa, in 
latitude 13* sooth, and which, according to Mr de Wlnton, who 
had examin^ it, was undoubtedly referable to the southern 
form of this mammal —Mr Sclater also exhibited photographs 
of two young male musk oxen mascAatms), now living 

in the Duke of Bedford's park at Woburn The animals were 
stated to have been obtuned in Eastern Greenland They 
were believed to be the first examples of this species that had 
reached Europe alive —Mr WE.de Winton exhibited and made 
remarks upon a specimen of a new mouse of the genus I>cm 
dramys, ootamed oy Lord Lovat at Managaiha in Southern 
Abyssinia, for which he proposed the name Dtwbramys IcvaH — 
Mr R E Holding exhibited a series of the horns of the 
Siberian roebuck (CaArtolmpygargus) from the Obb River, and 
made remarks upon the characteristic variation in the horns of 
thU spedes. Mr Holding also exhibited a pair of the horns of 
a stag, from the same district, probably Cervus $ustej^%aHus, in 
which the third tine was abiwnt in both horns.—Dr hor^h 
Major exhibited the fcetal skulls of various Malagasy lemurs, 
showing the development of the osseous tympanic mtla, in 
which the tympanic ring did not participate The tertiary 
AdapMs in this and other features closely approached the 
Malagasy lemurs.—He also exhibited an almost complete skull 
of a new species of yesapttAecus Mr W L. 

Sclater made some remarks on a forthcoming senes of volumes 
which he proposed to issue under the title of ‘*The Fauna of 
South Africa ^ The first volume, which was now nearly ready, 
and would deal with the first half of the Paisenne birds, hi^ 
been undertaken by the late Dr A C Stark. The volume on 
the mamm-'ls, by Mr Sclater himself, was now in the pnnter's 
hands, and would also shorty be issued -Mr W P Pycraft 
read the fourth part of his Contributions to the osteolof^ of 
birds," which dealt with the grebes and divers {J^^epedes) The 
author considered that the grebes and divers were closely re¬ 
lated inter se, that they could not be associated with the auks, 
as had been done by some ornithologists, but were more nearly 
allied to the tubinares, impennes, and steganopudes. The 
author also stated that he was of opinion that Mesperorrus un 
doubtedly belonged to the suborder pygopode*.—Mr F C 
Puraons read a second portion of a paper ** On the nwolog) of 
the edentato," preparea by I'rof B C. A Windle, F R.S , and 
himself It dealt with the muscles of the hind limb, and also 
contained a summary of the conclusions that the authors had 
amved at respecting the musculature of the order 

Cambritob. 

Philosophical Society, November 27 —Mr Larmor, 
President, in the chair —On the influence of temperature, 
and of various solvents, on the absorption spectra of Didy 
mium and trbium salts, by Prof Liveing Prof Liveing 
exhibited a number of y^otographs prepar^ to illustrate his 
paper on the absorption spectra of solutums of salts of Didy 
mium and Frbium m various conditions of dilution and temper 
ature, and in various solvents, which was communicaled to the 
Society at the Stokea Jubilee meeting These photographs 
showed that dilution produced no increase of the intenrity of 
the absorptions when the thickness of the absorbent was pro 
portioned to the dilution In strong solutions of the chlorides 
a diffuse continuous absorption creeps down the spectinm from 
the most refrangible end and extends further as m solution is 
more concentrated This is not seen with most cUondes, not 
even with that of alumimum, but 11 shown by strong solutions of 
hydrochloric add In water and in alcohol The nitrates show a 
somewhat similar general absorption, and also a widening of 
some of the bands as the solutions bmme more concentrated 
The effect of acidil^g the solutions is to make the absorptions 
generally more diffuse, but not sensibly to weaken them, and to 
extend ua general absorptions at the most refm^ble ^ A 
rise of temp^ure f^ about 20" C to 97* or 90*, also makes 
the hands more d iff us e , but does not increase their intensity It 
seems to the author improbable that the metallic atoms should 
maintain sndi independence in combination as to have the same 
absorptions In such different compounds as chlonde, mtnte and 
sulphate, and it u more probable that the common absorptions 
arc due to common proaucts of decomposiUoo. These might 
be the metallic 10ns, out the facts that neither dilution nor rise 
of temperature increase the fotemlty, and that acidifying dk>es 
not wcmcen the intensity of the common absorptions are against 
that suEDOsitioa Ionization impUei an electrification of the 
ions, which again implies a communication td energy to the 
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field, which may probftbly depend on the circumituices of (he 
encounter when the molc^le of lalt la broken up, 4nd to lome 
moleculei may be broken up without being ekaegidi while 
there ii no reaaon to auppoae that the abiorptioo bf a molecule 
would be altered by iti omng charged with electndty The 
abiorpcioni whmh ire intenuned by concentration and alio by 
heat moat be ascribed to the condition of the moleculea during 
encounters, which will be more frequent in more cooeentrated 
os well as m hotter aolutiona The expansion of 
certain bands with increased concentration by the nitrate, 
must be asenbed to encounters of molecules derived from the 
metal with those denved fiom the acid, which are much more 
masuve than the molecules of water and also than those de 
nved from the chloride Dunne such encounters the absorbent 
molecules will be as it were loaded fay the mflucnce of the 
other moleculea Thu \iew seems confirmed by the influence 
whidi other solvents and other acids have on the absorptions 
Didymium chlonde m akohol gives the mme bands as the 
aqueous solution, but Mnerally more diffuse and more or leas 
shifted a little towards the rra The same solution aadified 
with hydrochlonc acid exaggerates greatly these modifications, 
ilmost washing out the more refrangible bands and breaking up 
the verystroDg band in the yellow into several separate bands 
Glycerol as solvent gives modifications similar to, but more 
strongly marked than, th<ue of alcohol The acetate in acetic 
jicid and the msleatc m water gives similar but much leu 
marked modifications The tartrate and the citrate m am- 
rooniacal solution also give similar modifications The borate 
in solid glau of borax auo gives bands which arc unmistakably 
modifications of tboae produced b> the aqueous solution All 
these modifications seem to be of the same chara ter, though of 
greater intensity, than the diflerences between the bands given 
by nitrate and chlonde, and may be attnbuted to the influence 
of the comparatively compUcated influences of the various 
molecules durmg the times of encounter In such cases as the 
acid alcoholic solutions there will certainly be at least four chemi 
cal compounds mixed in the solvent, which may well produce a 
complicated modification of the bands without destroying their 
identity — Kuearches m the Sugar Group by H Jackson 
A summary is given of the joint researcheti of Mr H J H 
Fenton and the author, which may be conveuiently divided into 
two parts (a) Oxidation of the more common polyhydric 
alcohols The remarkable part which iron plays as a earner of 
oxygen was first pointed out by Mr Fenton in the case of 


him to other 
the following 


taitanc amd, and'has since been exiended by 
hydroxy compounds An aqueous solution of 
polyhydne alcohols, glycol, glycerine, erythnie, dulcite, man 
mte ^ sorbite, was taken m turn, and after adding a small 
quantity of ferrous salt to each, hydrogen peroxide sras added 
in all cases a large evolution of heat took place The oxidation 
products m the case of glycol, glycenne and erythnte quickly 
reduce F Chung’s solution in the cold and restore the colour to 
an alcoholic solutioQ of magenta, which has been decolourised 
by sulphur dioxide on treatment with phenyl hydraane acetate, 
oMzonei were obtained which, on analysis, were found to 
correspond respectively to glycobc aldehyde or diose, glycenc 
aldehj^e or tnoee, and erythrose or tetrose The oxidation 
compands < 3 i dnlate, manmte and sorbite do not reduce If ehling s 
solution in cold, but quickly on warming they do not give Ae 
" magenta '* test, faett which serve to distinguish the hexoset 
from the simpler members of the sugar group On treatment 
with phenyl nydrasine acetate there was obtaued from dulcite 
the osacone of inactive galactose, fm mannite the hydrasone 
of mannose, and from sorbite an osaxone ulentUnl with gluco 
wuone. If an aqueous solution of glycol, glycerine or erytnrite, 
to which a very small quanUty oTfertoas nit has been added, 
be exposed fbr a little ume to the action of sunlight in the pre 
scDce of atmospheric o xy g en , it can be shown on examinauon 
that a certain amount or the svtr has been formed These 
experiments may perhaps give a little support to the theory that 
iron, which occurs in haemoglobia and is amnsted so intimately 
with diloiophyll, may act u a earner of atmospbenc oxygen 
i$) Tsolimon of diose in a crystaUine state and its ooodenntioa 
to a hexosa* Whan dioxymaleic acid, suspaded to water, is 
distilled on the water bath under very dimlnidied pressure and 
the disdl^ evaporated Co small balk In a vneaum desiccator, a 
symp is left which on sUading orywalliset oat m flat pistes of 
the obhqne system. On anatyns and examinatloa it u shown 
robecr^uUnedtose A determmaticn of its molecular weight 
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by the depression of the freezing p iint of water shows the crystal 
to be bimolecular, but on standing and taking frequent determin 
ations the molecnlar weight gradually becomes normal and com^ 
tpondi to the single foraula C,il40|, and then remains quite 
constant If a dilute aqueous solution of diose be treated 
with a 1 per cent solution of soda at the ordinary temperature 
It quickly tnrru yellow and finally brown After standiag a 
few hoars it no longer reduces 1 ehling s solution m the cold 
but readily on warming it no longer gives the ' magenta ’ 
test in fiiict, it has lost all the properties of diose and assumed 
those of a true hexose This u confirmed on examining the 
osazone, which corresponds to a normal hexosazone The 
melting point and action towards solvents of the uazone prove 
Its identity with fi acrosarone, which hischer and fafel isolated 
from the condensation product of glycerose —On a new mineral 
by A Hutchinson A colourless traiuparent crystal of the new 
mineial was found on a specimen of Axinite from Comwill in 
the Came collection recently acquired by the Univemty The 
crystallographic and optical constants of the crystal prove it to 
belong to the Prumatic system The results of a ouantiUtive 
chemical analysis agree well with the formula CaSn(Si04)| 2ll|0 
The mineral has been named Stokesite in honour of Sir (jeorge 
(jabnel Stokes -On the condition that five lines in space of 
four dimensions should be on s quadric, by II W Richmond 
In order that five straight Imes situated in a space of four 
dimt.nsioDS should he on a surface of the secona order a con 
dilion must be satisfied It is here pointed out that the known 
properties of quadrics in space of five dimensions suggest a 
simple mode of expressing ttie necessary condition 

Si IX>ljlb 

Academy of Science, December 4 —Dr Ldward H 
Keiser deicnbed some denvativea of acetylene, exhiluting 
specimens of the new liquid acetylene iodide discovered by him 
in January, lifoq lie desenbed the methods of making the 
compound and gave an account of its chief physical and 
chemical properties The liquid acetvlenedi iodide solidifies at 
>-21 C and boils at ihs** It has the percentage cimposition 
and molecular weight rraresented by the formula and 

is isomeric with the well Known sohd acetylene di imude The 
speaker announced the discovery of a new method of making 
the liquid acetylene di iodide, namely, by heating the sobd 
compound to 260 in a sealed tube The solid compound is 
thereby partially converted into the liquid compound Siml 
larly, if the pure liquid di iodide be heated to 260** in a scaled 
tube, on coohng down the liquid will be found to have been 
partially converted into the smid compound All the focU 
known indicate that these two iodides of acetylene arc stereo 
isomers, and that their configuration must be reprerented by 
the stereometric formulas 





11 

and 

I 



hA, 


Smee Dr Reiser has found that the solid acetylene di iodide can 
be converted into fumaric acid, it would follow that the first 
of the two formulas woold represent the solid acetylene di iodide 
and the second one the bquiddi iodide Further experimenu 
upon these compounds are under way, and the attempt will 
be made to convert the liquid di iodide into maleic acid —Dr 
K Bremer demonstrated some tesu for glotose by means of 
aniline dyei, simwing that nearly all of the *‘alkabne' aniltnc 
dyea^ when rendered base by the addition of sodium hvdrate, 
becoma decolourised, or have their coloar greatly modified, on 
heauog, in case glucose is present The reactions shown were 
especially pretty in the case of methyleae blue and saframne 
Prof Nipber announced that he hod nearly completed prepar 
ations for the measurement of wind ^esMiras on the sides of the 
mam baikbng gf Washington Univemty, The preinires ««tp 
be roeasored at sanoos pomts along the west end of the rand 
mg, bavmg a width of about 50 feet, and along ihe north front, 
which u aomething over aoo feet in leom Simuluneoas 
■masurements off wind pressure, and wind velocity and direcuw 
wtU be made The method used k that tested by him on the 
trains of the lllinou Central Railroad during the nmmer of 
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1897 The method «■« described m No i, vol viii of the result of (he computation of the apex does not point to a relative 

of the Academy nf Science of St Lmus. An motion of stars of different spcctnu types. ^ By Dr J P van 

invitation was extended to mcmlierv to visit the University and dcr Stok. a paper on tan earthqoaKei, observed Tespectlvely 

inspect the apparatus -Prof H \uo Unnicke spoke bnedy at Batavia and in Europe (e) By Prof Van der Waals, on 

on some observations which he hau recently nme on the behalf of I>r Ci Bakker, a paper on the potential functions 

boiling temperature of hydrocarbons, from which it appeared Ae'v' + Brv' Aslnf^r + a) 

that when T u the boding temperature (absolute scale), p is f (r) ^-^— and f (r) a -^-, and Van der 

radi is of gyration of the molecule, and a is a constant, then 

T*=ap This holds for the entire senes of saturated hydro WaaU potential formuli 
carbons, including all isomers 


AmsIbruam 

Royal Academy of Sciences, \u\»ndn.r 25 Pmf Van 
de Sande Bskhuyzrn in the clnnr—Prof Kanuiliiigh Onnrn 
read, on lichaU of Prof Lorentz and himself, a re|Hjri on the 
treatise by Prof R Sissingh, entitled “ The general properties , 
of the optical image by central rays m a series ol centred ^ 
iphciical surfaces." The conclusion, nnived at In the report, 
VIZ , to insert the treatise in the 7 innsat-itcm of the \cademy, 1 
wtoi ap|>ro\cfl Dr Hamburger made a comniumcaiion con 
cerning the absorption of fat and soap in the large and the sninll ■ 
inics me (i) It may now be considered u settled that the 
large intestine of the dog possesses the power of absorbing fat 
(2) Contrary to what has hitherto been assumed, this power is 
con«)iderable and not even infenor to that of the small intestine 
()) To bring alxmt such a considerable absorption, it is necessary 1 
to take an emuluun which will keep a long time m the intestine | 
The o]nu|l Na^COg K not suitable for preparing such an emulsion, 1 
much lets NaCl, because both arc absorbed quickly and the | 
emulsion ciinsequently toon ceaset to exist A solution of sapo | 
medicatus, however, snpears to answer the rcqinremcnta (4) < 
At regards the soap solution itself, it »ucart that U is absorbed, 
though much more ilowly than N'lgCO,, and that during the 
at>aniption it is, partly at least, converted into fat already in the 
mucosa. This conversion goes on m the severed intestine, { 
nay, it is even effected when Che mucosa has been chopped up 
Healing to 80% however, destroys the above mentioned i 
property (5) As regards the course, taken by fat during absorp | 
lion m the large intestine, it u very likely that part of it it carried 
off by the blo^ capillaTiea. At any rate in the cate of the small ' 
inteitine, this has ueen proved beyond a doubt l^ the above ' 
described experiments -^Prof Cardinaal made a communication 
concerning Mfi application of the luvolutioni of a higher degree 
—Prof W }Ca[Meyn mgde a cofutpunication on certain particu 
lar cases of Monge\ differentul ^nation. All these com mum 
cations will be inserted in the The following 

were further presented for insertion l%the (a) By 

Prof Bakhuis Rooseboom, two papers, by Dr Ernst Cohem 
enniled respectively (l) The enantiotrc^ of tin (III ), and 
(a) The alleged Identity of red and yellow niercunc oxide 
(^) By Prof l^bry de BnVyn, (1) On be^If of Mr W Alberda 
vin Fkenitein and himself, a ptpe^ nn rftorhinoite and 
/torbinofc tagatose) and their conlli^radon The inquiry 
intp df sorbose has shown that this ketosepossesses ilie following 

^ i H oil If 

eoafigurarionfbrtiwla,.i:H| 0 Il- 4 :D- On 

' * OH Ht OH ' 

redwtion it yields, besides if lorl^te, indite as well, its osuon 
u identical with idoiaxon and gulotazon f Ugatotc, a naw 
ketone, which, besides tsyatose, is obtained from galactose, 
U9iti ^ Uansfonning mflueafce of alkalis, has been found to 
be ^ dptieal antipode, of ^ sorbose, consequently / sorbose wUh 

^ B UH U OH 

the coafl^aratioii ^CHgOH'v-'CO—C—C—C—CHgOH A de 

* ^ H OH M 

uded article on this subject wUtikppeiria the Rtcutil (3) On 
bdulf of Mr J J filanl^R^, |£ paper on (he action of scxJtum 
^gsono and disulphides 40 tg^omatic nitro compounds, llie 


which on oxldatiM yield sulphonlc acids, (c)^ By Prof J C 
KapteyO, oO bdw of Mr S L. VeenstnC 4 ^per on the 
results of hU faquMict into mtematical corrections of the stars' 
own motions ^^uwePs Oitalogue df S^ley and the co 
ofdhMtfes of tfe apgg ^ (he nn's motion. ' The oompuutioos 
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THURSDAY, JANUARY 4, 1899 


PHYSIOLOGY NATURAL SELRCTIOR 

AN UNNATURAL ANT/THEs/S 
Colour tn Nature a Study in Bicloyy By Marion 
1 Newbigin, D Sc (Lond ) Pp xii + 344 (London 
John Murray, 1898) 

'’T'HE authoress stites in the preface that her object is 
i- “to set forth in systematic order the mam facts at 
present known in regard to the Pigments and Colours of 
Plants and Animals," and especially to treat the physio¬ 
logical side of the subject, and bring together the 
scattered literature which denis with it 
The first three chapters are introductory, dealing with 
general questions of importance for the remainder of the 
Mork—such as the diflerences between pigmental and 
f<tructural colours, and the classification of both these 
I ategories. Colours and pigments are then considered 
thmughout the plant and animal worlds, the subjects 
treated in consecutive chapters being plants , Protozoa 
s|>onges and Ccelentera , worms , Crustacea and \ chmo 
di rmata , Lepidoptera , insects in general and spiders , 
Mollusra and invertebrates generally , fish , amphibians 
and reptiles , birds (occupying two chapters) , mammals 
and the origin of pi|,inents The concluding chapter 
on the relation of facts to theories " contains a general 
summary and a brief exposition and criticism of various 
theories as to the origin of colour The list of references, 
admitted to be incomplete, will nevertheless be useful, 
although It is to be hoped that in a future edition 
mention will be made of Colonel Swinhoe's complete 
paper “On the Mimetic Forms,” Ac, in the Linnean 
fournal^ instead of to the brief abstract in the Pra. 
Roy ^oc 

Fhe writer again and again protests against the 
interpretation of colour phenomena by natural selection, 
and implies that those who incline to accept this in¬ 
terpretation are satisfied with casual suggestions which 
they make no attempt to test The present writer be¬ 
lieves that the exact opposite is the truth, and chat in 
the whole Matory of biological thought no theoretical 
suggestions have been so fruitful of extended and precise 
observations as those based upon this very hypothesis 
Whenever a writer ventunes to suggest such an inter¬ 
pretation, it IS assumed by opponents that he is satisfied 
to leave the matter at this point without the thought of 
any further mV^stigation by way of ^copfirmation 1 his 
IS nn assumption, and a most unfiltir ns^unption Those 
who have Ib^ natural selection a »ure guide to research, 
who cannot pursue all the varie4iii<m which it indicates, 
are glad to oflfer the same inspiimUon to other workers 
“A few magic words upon natural seleciv^p " (p 34) are 
not Intended to “ dismiss “ any probljun irvnatural history, 
but rather to suggest lines of research ^Vhich it may 
be attacked. ^ 

It IS interestini^ to note this e^ll^mely cniical 
attitude as regards natural selectkw-is not accompanied 
by any special reticence in the use of oCher hypotheses 
1 hus^ hi regards birds and butterfiie#, 
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“the fact of the exquisite structural coloration and a 
wonderful development of structures ansing from the 
cuticle, suggests tnat the structural colours are merely 
a result of extreme difierentiation of the cuticle, and 
therefore produced by the same cause which gave rise 
to this differentiation * (p 11) 

Again, on p 155, the persistence of green pigments 
derived from the larval fo^ into the ova (and, in fact, 
into the young which hatch from them) is quoted from 
the present u riter , atid the authoress then proceeds to 
suggest that the green colour found by Mr F Gowland 
Hopkins in the Ptennae is of the same kind This 
unsupported suggestion is very probably sound, and had 
been independently arrived at by the present writer, who 
is also inclined to extend it to the green pigments 
doubtless derived from the blood (hdemolymph), which 
arc stored, as in the Ptennae^ between the two wing 
membranes, and give rise to the bright green or some¬ 
times blue green bands or spots in certain Nymphaltnae 
{Lolaems dido^ Victorina steneles) and Papilioninae (A 
sarpedon^ ) Such a suggestion is reasonable, nnd 
iniy well lead to specially directed research , but a 
similar spur to inquiry, if based on the theory of natural 
selection, would have been held up to contempt by the 
authoress 

I he freedom with which even flimsy and worthless 
speculation it indulged in, if only an explanation founded 
oil natural selection can be thereby avoided, is well seen 
on pages 161 and 162, where the warning colours of 
Heiuomdae and the mimetic or convergent Ptennae arc 
briefly discussed The writer suggests that the slow 
flight and warning colour of Ilelicomdae and their 
mimics are due to “ the relatively low organisation which 
renders pigmentation by waste products possible, uhich 
makes brilliant optical Colours Impossible.” 

First, as to “low organisation,” the Insecta are ad¬ 
mittedly among the most specialised of animals , except¬ 
ing the Diptera there are no more specialised insects 
than the Lepidoptera , among Lepidoptera the Jthomiinae 
(Bates’ Danaoid Helicomtdae^ fnmen’s Heluonoid 
Vanaidae) are thi^ most specialised, and the Hehcominae 
propef (Bates’ Acraeoid Helicomdae) only less sa 

Secondly, as to “ pigment^tioojby waite4)ro<luct^" Mr. 
Qowland Hopkins’ observatlPlip ]pitbre that the pigments 
of the Heliconidm Mot the same as those of the 
Picnncs which resemble them 1 he latter alone have been 
shown to possess wmg pigments of unc act^ or sub- 
staneda allied to it < A 

Thirdly, as to brilliant optical colours btipg itudered ^ 
impossible. There are numerous eicamp|^ of indestence 
in Jihomttnae^ and some structural b|pM in the ft^ less 
numerous Hetieof^mae proper, while in the DMoimu 
which are closely related Jto the former the struomrel 
blues of many rouch^^hoicked Euploeina mre^^nag- 
niflcently developed " - * 

The writer is apparently mirous of rejeodpt ^ inter¬ 
pretation jwhich expUuita ois nomenie body of facts, ondt 
has led to the discovery of an immense number more^ 
in order to substitute a crude uggestion which, for its 
mere statenlept, requires tht mstortion of tnaay well 
ascertained Ims. / 

li IS only (Mr to add, hotter, that the writer ncog- 
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Tiises and clearly points out the ob\ious difficulty that the 
resemblances in pittern are not to be explained by her 
hypothesis. 

himilar bias is shown in the prominence to un¬ 

important and often partisan statements , while the 
original evidence on which an op\u>site conclusion has 
been based is neglected or barely alluded to 
Thus, referring to the varablc coloration of cater¬ 
pillars, we read on p 147 According to recent re¬ 
search, It 18 not so much the colour of the environment 
which directly affects the larv't? as the intensity of the 
light ” (see Garbowski) To the conclusive experiments 
upon which an opposite contention is based no allusion 
18 made, the bias of the writer permitting nothing more 
than a vague reference to popular books besides those 
already mentioned ” Dut, on the strength of the state¬ 
ment quoted above, wc are treated with reflections upon 
the errors of a simple explanation in biology 

Again, on p 335, in reference to the artifically pro¬ 
duced variations in the colours of butterflies, we are told 
that “competent entomologists Garbowski) are of 
opinion that the new colours have little or no phylo¬ 
genetic importance,” without the slightest indication that 
highly competent authonties have given very good reasons 
Ibr an opposite conclusion In fact, if the writer agrees 
with an authority, it is sufficient to quote his opinion 
without bis reasons, and, above all, without any of the 
•reasons which point in another direction 

The references to Piepers’ easily answered and often 
superficial ob|ections to the theory of mimicry (pp 
316-331) are given at considerable length, and the reader 
unacquainted with the subject might well suppose, from 
the writer's concluding remarks, that serums difficulties 
had been raised 

In a similar spirit the writer speaks of “ the (by hypo- 
•thesu) well protected //eitcomdae” (p 149), thus assum¬ 
ing an assumption on the part of those who seek an 
inierpretation based upon natural selection, and neglect¬ 
ing the considerable body of evidence, direct as well os 
indirect, which has been brought together 
The use of the contemptuous “ so called ” occasionally 
recalls the jest about the “ so called nineteenth century ” 
The statement of the procedure of the Darwinian 
school (p. 306), in attempting to solve the problems of 
colour, IS the merest travesty, quite unworthy of serious 
comment 

Apart from the obvious bias ol the writer in dealing 
with natural selection, of which numerous other examples 
havt'been adduced, the work is likely to be useful 
The most interesting and valuable parts arc those dealing 
with sub|ects which the authorcM has herself investi¬ 
gated, such at the structural colours td birds’ feathers. 
The book is, in fact, not a well-balanced and Judiaal 
account of the subject, “ColoiOr in Nature,” but an inter- 
ostmg ezposibon of those paits of her subject with which 
the autbotess is m sympathy, other parts being either 
•distorted or ttnitteds In the former category would 
doubtless be placed the interpretation of external colour, 
as the expression of internal structure, of which a single 
example is given on p*. aafi, and it it therefore remark 
able that no reference Is made to the numerous examples 
which the late Alfred Tylorwas accustomed to explain in 
this manner 
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The book is clearly pnnted, with few printer’s errors, 
and the small number of simple illustrations sufficiently 
explain the writer’s meaning EBP. 


THF GROWTH OF ANHdAL AND VEGETABLE 
ORGANISMS 

ExpfrinuHial Morphology By Charles Benedict Daven¬ 
port, Ph D, Instructor in Zoology in Harvard Uni¬ 
versity Parts Pp xviii + 381 10508 (New York 
Macmillan Company , London Macmillan and Co, 
Ltd, 1899) 

HE second part of Dr Davenport's work—the first 
part appeared two years ago and was noticed in 
Nature, October 14, 1897—deals exclusively with the 
eflect of chemical and physical agents upon the growth 
of animal and plant organisms In the preface the 
author draws attention to the importance of the study of 
the conditions which affect growth “The possibility 
of increasing the human race beyond limits that are not 
far off depends upon a better knowledge of the conditions 
of growth The reader has only to consider that the 
world’s supply of 3500 million bushels of wheat, 3000 
million bushels of maize, 90 million tons of potatoes, and 
Its untold millions of cons of beef, pork, and fish are re¬ 
produced each year by growth ” This importance has 
recently been emphasised by the remarkable result of 
Sir William Crookes’ researches into the statistics of the 
world’s wheat supply as set forth in his presidential 
address at the Bristol meeting of the British Association, 
and the controversy to which that address has given rise 
Dr Davenport selects as his definition of growth “in¬ 
crease in volume,” a definition which is by no means safe 
from criticism Although we all think we understand 
what IS meant when growth is spoken of, biologists have 
been by no means in agreement as to bow exactly ic 
should be defined Thus, as the author points out, while 
Huxley spoke of growth as “increase m sue,” Sachs 
regards the volume increase as necessarily intimately 
associated with change of form, while Pfeffer takes the 
qualifying part of Sachs’ definition, and defines growth as 
change in form only, and this is accepted by Vines, who 
adds “accompanied usually by increase in bulk.” To 
us this definition appears for more satisfactory, even if u 
IS associated with the idea of development, than the 
more limned definition adopted by Davenport In the 
animal organism especially is it difficult to exclude the 
idea of change of form in association with growth, nor 
does It seem rea^pnable to place a mere swelling due to 
imbibition of water or to distension with gas upon the 
same footing as a new formation of bioplasm. 

The book before ui is, however, almost entirely con¬ 
cerned with vegetable organisms, in which, no doubt, the 
imbibition of water plays a much more important part 
in the process of growth than it is apt to do in aniniato. 
And as a mafter of feet the percoit^e of water in many 
animal embryoa undergoes a steady decrease as develop¬ 
ment and proceed. 

With regard lo^ the effect of chemical agents upon 
growth, one of the most Interesting parti of the work is 
that dealing wM the supply of nitrogen to grovnpg plants, 
whether it he offered to them in the form of a salt 
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(nitrate) added to the soil, or, aa occurs in Leguminot^e, 
in the form of atmospheric nitrogen, fixed for their as¬ 
similation by the symbiotic bacteria at their roots 
Chemotropism, or the effect of chemical agents upon 
the direction of growth, and heliotropiam (phototropism), 
or the effect of light upon the direction of growth, both 
receive their due share of attention The effect of water 
upon growth is treated separately from that of other 
chemical agents, this amount of attention being accorded 
it on account of its immense importance—especially in 
plants—in the process The effects of contact with solids 
and that of molar agents in general are duly considered, 
and the chapter devoted to them includes subjects so 
diverse aa the results upon the growth of bacteria by 
violently shaking the vessel containing them, the ten 
dency of twining stems and tendrils to grasp the solid 
objects with which they come m contact, the effect of 
wounds upon the growth of plants, and even the effect of 
flowing water m influencing the direction of growth The 
effect of gravity upon the growth of sessile organisms 
(geotropism) and the results obtained by neutralising this 
effect by the employment of the klinostat is also con¬ 
sidered, and illustrated by numerous diagrams. The 
effect of atmospheric electricity in increasing the rate of 
growth was supposed to be demonstrated by the experi¬ 
ments of Grandeau, «ho reared two similar plantS'-one 
in the* open, and the other with an enclosure of wide- 
meshed wire netting—with a marked balance in favour of 
the one which was exposed freely to the influence of any 
electricity which might be present in the atmosphere , but 
others have obtained negative or discordant results 
The effect of heat in influencing the growth of organ¬ 
isms IS familiar to every biologist, and Dr Davenport 
illustrates it by numerous tables and charts taken from 
observations upon both plants and animals It is indeed 
impossible here so much as to enumerate all the different 
aspects from which the subject of growth has been 
studied, and to which reference may be found, and 
although the book does not profess to be anything more 
than a compilation, and, in fact, contains no matter which 
IS entirely original, it is that sort of compilation which 
will be of most use to the student of biology, as indicating 
to him where he may at once come across the work which 
has been done in each department of the subject of 
which It treats. That the information yielded should 
include everything upon so vast a subject is too much to 
expect in a book of less than five hundred by no means 
closely printed pages, and, in fiset, onr occasionally 
misses a reference to work of no little interest and im¬ 
portance, such as that of Ringer upon the influence of 
mineral salts upon the growth of tadpoles, and of 
Romanes upon the comparative effects of flash light and 
steady light in producing phototropism in seedling 
plants. Neither is the subject of the influence of drugs 
considered at anything like the length which its import¬ 
ance seems to deserve. Nevertheless, for the reasons 
indicated, and because the book is a painstaking and, 
on the whole, a successful attempt to fiimish a connected 
account of an important bran^ of expcnmenUl mor¬ 
phology, It will be welcomed by the manj( workers who 
are devoting themselves to the pursuit dT this imerest 
mg class of investigation 
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A BOOK ON MOUNTAINS 

Dtt kochgibtrge dsr Erde Von Robert von Lendenfcld 
Mit titelbild in Farbcndruck 148 Abbildungen und 
15 Karten Pp xiv + 532 (Freiburg im Breisgau 
Herdersche Verlagshandlung, 1899.) 

HIS is a most conscientious piece of bookmaking 
The author appears to have read and made a 
summary of all the more important descriptions of the 
mountain masses of the globe. Beginning with a sketch 
of the physiography of mountains, their development and 
sculpturing, he passes on to describe them chain by 
chain As he has himself travelled much, he can often 
speak from personal expenence, while the numerous and 
generally excellent illustrations enable the reader to 
realise the different types of scenery Reproductions of 
photographs are used in most cases, but occasionally,, 
of course, copies of engravings, vanable in quality, were 
alone available. Some, both of the one and the other, 
have done duty before, and a few perhaps may be more 
attractive to the general than lo the scientiflc public 
Pictures, for instance, of climbers in a mist seem more 
appropriate to a book of travels, and some of those re- 
presenting mountain plants or animals are hardly such 
as to enhance the value of the book Attractive also 
as are all Mr L. T Compton’s sketches, we cannot but 
feel that in a treatise of this kind reproductions of photo 
graphs would have been better, for accurate delineation 
IS sometimes saenfleed to artistic sensibility This is 
especially true of the drawing of the Gnvola on p 128, 
in which we have not found it easy to make out the 
topography These, however, are matters of opinion. 
The book contains a vast mass of information, brought 
down to the latest possible date, and collected with a 
thoroughness and accuracy truly German. 

The book also exhibits one or two defects, which 
perhaps, like its merits, are related to its birth-place 
In the treatment of the subject we arc conscious of some 
want of lucid arrangement and of a comprehensive grasp. 
In regard to the fonner, a brief outline of the contents 
may perhaps best indicate our meaning It begins with 
a short sketch of mountain building and sculpturing, 
followed by a glance at the characteristic flora and fauna 
a subject so wide that any details can only be fragmentary, 
and we should have preferred to pass it by in a few 
paragraphs which stated the general principles by which 
the life distribution has been determined. The author 
then commences, at the seventieth page, his special de 
scnptions with the mountains west of the Mediterranean, 
from the Atlas to the Pyrenees. Thence he passes on to 
the Alps, which are treated, pertupi not unjustifiably, at 
rather disproportionate length, and then in another 
section we jump from Sardinia and Corsica to the 
Apennines, run along the Carpathians to the Balkans, 
make a leap to the Caucasus, and finally land with the 
ark on Ararat. Next comes the raduiting group of giant 
chains m Central A8ia,K)f which some of the less known are 
very well desenbed In the next section, after a very brief 
glance at the northern mountains of Eurasia in general^ 
we are tninsported to Spitsbergen and Iceland, and then 
restored to the mainland in Scaddinavia and the Urals- 
After that we wander to Central and Southern Africa> 
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taking flight at last for Arabia and the peninsula of 
Hindustan Then, in a long section, we make the circuit 
of the Pacific together with a digression to Hawaii, and 
after jumping from Greenland to the Appalachians, and 
thence to Guiana, Anally come to rest on the highlands of 
Drazil We And traces, no doubt, of a geographical 
order in the above, but think that to have kept to 
continents, while carefully pointing out the relation to 
ocean basins, would on the whole have produced clearer 
ideas. 

We also feel the want of a concluding chapter, giving a 
summary of the results which follow from a study of the 
details contained in the foregoing sections , the principles, 
if we may so call them, of mountain building and sculp 
turc, and the connection between their forms and 
materials The latter was sketched bnefly, but ac¬ 
curately so far as it went, by Kuskin years ago m the 
fourth volume of “Modem Painters,” and might now 
have been elaborated in more detail by Dr von 
] endenfeld from the mass of materials which he has 
collected We may illustrate the want or inductive 
treatment by the cose of Monte Kosa The map, 
especially if slightly extended eastward, would have 
guen the author an opportunity to discuss an interesting 
problem leading up to general principles What i 
caused the extraordinary gap between Monte Rosa 
and the Strahlhorn ? The range of the Miachabel- 
homer seems to be cut off at the southern face of the 
latter, while another range, running from the west, 
terminates even more abruptly in the eastern and 
northern faces of Monte Rosa. In the intervening 
gap, some four miles wide, nothing on the edge of 
the great snow-Aeld nses higher than the hump of 
the Cima de Jaz2i itself, obviously terminating a ndge 
which extendi eastward from the Riflelhom What 
IS the explanation of this ndge—also cut off abruptly like 
the others, and of the gap itself? The map suggests to us 
a solution of the mystery Beneath a precipitous descent, 
seldom less than 6000 feet vertical, lies the head of the 
Macugnaga valley Here, as in many other cases in the 
Alps—It IS probably equally true of the Th^ule gap 
west of the Breithom—the denuding forces have acted 
with greater potency on the Italian side of the water¬ 
shed, and they have actually quarried away the mountain 
centre from which these great ridges once radiated and 
replaced it by the great amphitheatre into which the 
Macugnaga glacier now descends 

But while venturing on these cnticisms we are thankful 
for what the book gi\es us, especially for a glossary to 
help the unlearned and for an excellent index We lay 
It down with something like envy It is one of a senes 
illustrative of the £arth , it is well and almost profusely 
illustrated, excellently pnnted, and its pilce is 14 marks 
We presume then that works of this nature And in 
Germany a sale sufficiently large to make them remuner¬ 
ative to publishers But would any English Arm be 
adventurous enohgh to undertake such a senes, or even 
to publish the^volnme before us? We fear not Our 
German cousins Value education more than we do, 
and apparently desire mental food more solid than half¬ 
penny newspapers, penny dreadfuls, shilling shockers, or 
even novels with a purpose. 

T C Bonnky 
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OUR BOOK SHELF 

Begtnseien der Seketkunde By Dr M C Schuyten 
Pp 109 (Antwerp Van Ishoven, 1899) 

This is an elementary text-book on qualitative analysis, 
which aims also at imparting some of the fundamental 
principles of chemistry A snort introduction explaining 
the difference between physical and chemical change is 
followed by a list of the more important elements (iron 
is omitted) with their symbols. From this we pass on to 
a brief account of some fourteen elements, which are to 
furnish material for experimental investigation. The 
author then selects the unfortunate case of copper and 
sulphur to illustrate the difference between a mixture and 
a compound It is needless to say that a more illogical 
and false illustration could scarcely be conceived 63 
grams of copper powder and 3 2 ^rams of sulphur arc 
mixed together The student must puzzle out for himself 
why these precise quantities are taken Having satisAed 
himself by the help of a pocket lens that both substances 
are still present when they are shaken up, the mixture is 
heated The blue-black mass which results is now, we 
are told, a chemical compound consisting of 63 12 parts 
of copper and 31 83 parts of sulphur, when the author 
must be fully aware chat it is a non homogeneous mixture 
of cuprous and cupric sulphide and free sulphur One is 
tempted to suggest another example of the same Order 
Take i lb of sugar and ^ lb of butter, and mix them to 
gether The butter and sugar may still be observed 
nith a I'ps Proceed to heat them until the required 
consistency is obtained The substance is no longer 
sugar and butter Consequently, the resulting toffY is 
not a mixture, but a compound made up of the original 
ingredients in the proportions taken 
Passing over this unsatisfactory start, the system laid 
down by the author has much to recommend it Before 
the student begins systematic analysis, he is set to per 
form experiments on the preparation of simple com¬ 
pounds, as well as to study such general reactions as 
oxidation reduction, the action of aads on metals, Sec 
The text is intersMrsed with notes of interrogation, 
and, in addition, a few questions are appended to each 
lesson 

Where the book fails is m its attempt to condense a 
large amount of information into a small compass, 
and in the lack of sufficient expenmental details and 
adequate illustrations of apparatus 
A beginner, who had no further help than this book 
affords, would meet with difficulties at every step. No 
doubt the author^s obiect is to place something m the 
student's hands which will supplement his own LaMratory 
teaching, and from this point of view its publication may 
be justiAed 

Studenfs Edthon cf a Standard Dictionary of the 
English Language Edited by James C Fernald 
Pp viii + 915 (New York Funk and Wagnalls 
Company, 1898) 

The Standard Intermediate School Dictionary of the 
English Language Edited by Jamas C Fernald 
Pp VIII + 533 (New York Funk and Wagnalls 
Cpinpany, 18^) 

Both these dictionaries are based upon Funk and 
Wagnalls' Standajrd Dictionary The student's edition 
gives the orthography, pronunciation, meaning and 
etymology of upwaras of 60^000 words and phnues. It 
IS fomisned with appendices of proper names, foreign 
phrases, faulty diction, disputed pronunciations and 
abbreviations, as well as with a numtter of useful tables, 
including those of the chemical elements, metric weights 
and measures and many others. The student's dictionarv 
also contains some 1225 pictorial hlustratums. The 
school edition provides bnef and accurate etymolomes, 
and IS furnishra with at many as 800 pictures. Both 
volumes are beautifully printed and serviceably boond 
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Though the booki have only recently been placed 
upon the British market, they have attained a wide 
populanty in America, and we shall be much surprised 
if their attractiveness does not lead to their becoming 
favountes \n this country 

It IS always interesting to compare dictionaries, and 
some of the results of a companson of those before us 
with one largely used in Enalish schools will not be 
out of place. The first word, the meanings of which 
were placed side by side, was siulyard In the school 
volume under notice was found simple device for 
weighing, consisting of a scale beam, counterpoise, and 
hooks,” while the b^k with which it was compared gave 
** a balance for weighing bodies, consisting of a single 
weight shifted backwards and forwards on a graduated 
beam ” But it is only fair to add that a small cut, of a 
not very intelligible kind illustrates the American 
definition The second word loi/ked up in both volumes, 
this time using the student’s edition of the Standard 
Dictionary, was nebula In the dictionary under review 
IS to be found —^i) ^*Any luminous cloud like object 
in the sky, as a distant star cluster , f2) A supposed 
gaseous oody of unorganised stellar suostance ” , that 
m the familiar dictionary on our table —(i) **An 
appearance as of light gauzy cloud amongst the stars, 
usually only seen through a telescope, often resolvable 
by a powerful instrument into clusters of stars, (2) A 
white spot or opacity in the cornea.” Neither of the 
definitions is altogether satisfactory, for a nebula is not 
a star cluster any more than an ama;ba is a star fish 
The new volumes ha\e, however, several commendable 
charactenstics, and will doubtless find a place in schools 
Outlines of Bactenohgy By Dr L H Thoinot and 
E J Masselin 1 mnalated by W Si Clair Symmers, 
MU Pp 318 (London C Griffin and Co, Ltd, 

1899) 

This little volume, bound in leather, is evidently calcu 
lated to stand hard wear, and is put together in the hopes 
of becoming a bacteriologist’s %*a<ie mecum It differs 
from many such compress^ manuals by the intn^uction 
of numerous quotations from the original memoirs, 
these extracts would have gained in value had the source 
been acknowledged in all cases instead of in certain 
instances only, one of the principal advantages of such 
references being to encourage the intelligent student to 
consult such memoirs for himself, and so extend his 
knowledge of the subject beyond the necessarily confined 
limits of a small text book. 

The auihors are medical men, and it is for the medical 
student that the book has been written^ and for this pur 
pose It appears to be admirably suited , industrial bacten 
ology it not touched upon, and we think, therefore, the 
title IS somewhat misleading, inasmuch as the authors 
deal with but one branch or bactenology It is clearly 
pnnted and copiously illustrated 

Lehrbuch der Experimental PJiysik Ry Adolph WUliner 
Pifth edition, vol iv, part 2 Pp xii + 530 (Leipzig 
Teubner, 18^) 

A TREATISE on physics which, by the issue of the above 
part, has now completed its fifth edition must evidently 
ha\e been found useful, and it may safely be saia 
that this edition will be found still more useful than its 
predecessors The book hat been fully revised and 
considerably enlarged , the additional matter repre¬ 
senting the more recent advances in physics The 
section which now lies before us treats of the propaga¬ 
tion and perception of light, interference, difTraction, and 
polansation phenomena and theories. 

The thirty additional photographs in this edition are 
mainly owing to the aavances in the electromagnetic 
theory of hgbCt and to the increase of our knowledge 
with regard tothe relations between light and magnetism 
(Zeeman effect, &c) These and indeed all the parts of 
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the book are treated with great lucidity, thoroughness, 
and accuracy We may calf particular attention to the 
chapters dealing with polarisation , they specially please 
us Those diagrams which represent three-dimensional 
phenomena in the plane of the paper do so in such a 
manner that the intention of each is evident at a glance , 
and the mode of dealing with the optical properties of 
the crystals selected for illustration of the general theory 
IS such as to give a very complete view of the cited 
cases, and strikes us when contrasted with the treatment 
in ceitain other text-books which might be mentioned 
Altogether, although the volume shares the fault of so 
many German books—viz, that it is not always free 
from dryness—we recommend it heartily as a thoroughly 
sound and modern text-book suitable for the use of the 
senior students in our university colleges A W 1' 

Proceedings of the Elei»enth Annual Meeting of the 
Assoaation of Economic Entomologists {fiulletin 
No 20, New Senes, U S Department of Agriculture 
Division of Entomology ) Pp ill (Washington, 
1899.) 

This publication includes a senes of useful and interest¬ 
ing articles on injunous insects, by Profs Howard, 
Marlutt, Felt and other well-known entomologists, for¬ 
tunately, injunous insects seem to have their day of 
destructiveness, and then cease to do much mischief, at 
least, for a time, owing to natural or artificial checks 
Thus, respecting the much dreaded San Jos6 Scale, Prof 
Marlatt writes “It is not especially teared to-day m 
California, and, in fact, it is looked upon by some of the 
largest fruit growers (as 1 am informed by Prof Wash- 
bum) as having been of positive advantage, the yearly 
treatment of trees having necessitated a system of regular 
short pruning, which has greatly improv^ the quality of 
the fruit, and much lessened the expense of gathering ” 
He, therefore, argues against undue alarm and excessive 
preventive measures respecting sudden and perhaps 
temporary insect attacks Prof Howard pnnts a trans¬ 
lation from the Russian, by Dr fireman, of a paper by 
Porchinski, respecting the destruction of Tabaniuic by 
pouring kerosene into the pools to which they resort to 
drink Other articles deal with capnfication in Califoraia , 
the destruction of hairy caterpillars by birds, the pro¬ 
gress of the never ending campaign against the Gipsy 
Moth in Massachusetts, Jtc W F K* 

Eiementary Dynamus By W M Baker Ch xix 
Pp 251 (London George Beil and Sons, 1899.) 
Although necessarily similar m subjea matter to the 
many existing treatises on this subject, the above little 
work will recommend itself by many convenient minor 
ongmalitieB The descriptions are exceedingly minute 
and clear, and are in moat cases followed by more 
worked-out typical examples than usual 

In addition to a set of examples at the end of each 
chapter, there is a useful compilation of more difficult 
problems at the end, selected from past examination 
papers The scope of subject included has been chosen 
chiefly for the benefit of students preparing for Woolwich 
and Sandhurst, or reading for scholarships at the 
Universities 

Handbook of Physus and Chemistry By H E Corbm 
and A M Stewart Pp^vi+ 434 * (London J and iV 
Churchill, 1899) 

Without attempting any originality of style or subject 
matter the authors of (his work have culled from the many 
autlionutive sources the requisite information necessary 
for students preparing for the First Examination m 
physics and chemistry of the Conjoint Board of the Royal 
Colleges of Physicians and Surgeons The book will also 
be luefol fo those working for the Pharmaceutical Society 
and the Royal Veterinary College, the syllabuses pre¬ 
scribed by these institutes being folly covered 
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LETTERS TO THE EDITOR. 

f[ Tk^BdUit do$x not Md kims$tf rtsponsikU f0r§pin$9ns ox* 
protsod by kU c&mspondonts SoUkor can k$ undtrtabo 
to rotnmf or to corrospond with tko wriiors of^ nfoctod 
manuscrtpit iniondod for tkit or any otkorpart of Natukb. 
ffo notico it takon of anonymous communUmtiom ] 

Contemporary Meteor-Showera of the Leonid and 
Bielid Meteor-Periode 

Part I — Co^Loonnd Showers 

A*t a Urge proportion of the November shooting stars ob- 
eerved and mapped in 1899 on and near the two chief shower 
nights, of November 14th and I5lh, were jr^ii meteors 

-emanating from various contemporaneous centres of much less 
•conspicuous star showers of that month, than the eanrly ex 
pected but unfortunately not witnessed great spectaue of the 
Looutds themselves, it may furnish a useful clue to some of the 
foreign looking or unconformablc meteors’ sources of which 
several bright examples were no doubt mapped by observers in 
the many able watcnes kept for the recently expected shower, 
to mention some radiant points which were noticed here to be 
particularly active In about twelve hours of tolerably productive 
meteor watching, lasting one or two, to three hours, on each 
night of November 6th, Btb, loth, tsth and 13th, in clear dark 
sky, before the moon had acquired sufficient strength to hide 
the smaller meteors. Mr Ijcnning also waichea for about 
four hours on the nights of the 10th, 11th and 13th, seeing 
four Leoutds and twenty four other meteors, and among nine 
unconformable ones of which he sent me path positions, three 
•accorded in direction with radiant [xiints of my present list, and 
one of these, on November loth, as well as a second meteor on 
chat night, was simultaneously mapped here, enabling real 
paths 01 these two meteors to be concluaefi from the obsers atlons, 
as represented in this Table 


bright Leonid^ at i3h 33m seen here in the half-hour till 
2h a.m on the morning of November t5th. when the sky for a 
short while was clear bAire thick fog and cioiids intercepted all 
view of the sky for the rest of that ni^t and tkro^ all the 
night of the 15th, with only a very partial break's exce^on for 
an hour preceding daybreak on the morning of the i6Ui, when 
nothing meteonc was seen, was the only view that 1 could 
here obtam of any well marked phase of orlghtnea or abund¬ 
ance which the shower was expttted to display, and which it 
did actually dupUy with some small intensity elsewhere, on ita 
two chief predicted nights. 

While no rapid rate of appearance of the Ltomds wu yet 
noted here in the clear halfhour till ah a.m on Novemb» 
15th, 1 have learned from my brother, Sir W J Hcricbel, 
tnat at Littlemore, near Oxford, he observed, with a small 

party of watchers, quite an abundance of Leonids oo that 

mornmg, in clear sky, between ih 15m and 6h. 15m a.m 
The total hit recordea there in those five hours was 6a Leontds 
and 40 non Leonids or ordinary meteors. To the numfaNer of 
the lAOHids^ besides, should be added six or eight not charted, 
from their coming coo rapidly in one or two minutes at 5h a5fn , 
and in five minutes after the appearance, at 5h 40m a.m , of 
the brightest meteor of this watch, which will be referred to 
more particularly below Including those additions, the numbers 
of / eonuis noted m the successive hours before, and half hours 
after moon set at i6h 50m , were 

Hours ending at I4h 50m i5h. $om i6h 50m 

Numbers of Leonids 6 8 10 

And Hourly rates 6 8 10 

Half hours ending at lyh aom lyh. 50m i8h iSm (3501.) 

I Number of Leonids 14 25 7 (In asm ) 

And Hourly rates 35 50 17 

The sky was generally clear, and extremely clear in the one 
dark hour after moon set The hourly rates then show a 


Tsui B I —/feai Piiksof an e Taurid, and of an 1 \urigid Shooting star^ doubly observed at Bristol and Sloughy on November vstk 
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Uniformly bright, 
orange yellow, no 
sparks or streak. 


Near radiant, at 
blough, slow, ta¬ 
pered , yellow, with 
streak like, red, 
tapered, spark tall. 


The first true Leonid seen here appeared at the close of a 
short very clouded watch of 30m , at ^ 59m a m , on November 
13th; at least as bright as Sinus, sincent shone through clouds 
which bid all stars except those of Leo's Sickle, from which Its 
ourse was directed ‘ In the earlier part, however, of that 
night, and duniv all the preceding night of November nth, 
the sky here haa been completely overcast, but Mr Denning 
■aw two small Leontds and three other meteors In 35m , at 
Bristol, after xah 50m on the latter night Two third msgni 
(ude Leonids ^ere seen here on the following mornmg of 
November X4th, among four meteors mapped in a nearly clear 
hour after 4h. turn , and Mr Dennii^ noted a small lAonid 
with two other meteors In about aom , on that morning, after 
5h a.m } but the few tracks seen till then ihoaed no great 
activity yet of the looked for meteonc exhibition A ungle 

1 ThU path wu approslmataly from 90*, + 19 to 83', + 13 , about 15* in 
S Miond 
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sudden increase, but a very sudden nse occurred also in the 
second half of that dark hour (from 38 to 50 lAonids per hour, 
very soon arrested then by gradually increaidng daylight), much 
too abrupt and sudden an increase, it seems obvious, to be at 
all poisiblv ascribed to foding lunar twiUght. These observed 
' rates in the moonless sky seem thus prettv ceruinly to show 
that a maximum of the meteor stream was either £ut approach 
ing and very near and immlnmit, or may perhaps even have 
been Just attained, when a close was put by daylight to my 
brother'! good view of the shower and to his carefully recordea 
notes of mo Leonid display’s appearance The proportion of 
, the number of Leonids to that of ordinary shooting stars seen 
m the watch at Littlemore, 6 or 7 4, nearly resembles, al- 
1 though it did not quite attain the prop^oos noted at Romsey, 
Hants, and at the Umvemty of Pennsylvania, U S , 00 the 


1 Thu lat iMXitliiuU LtonbTs path wu from 113 , + 37* tou”, + jgk ■ 
15* la I Mcondfloamg a gmnUh wblto strtsk oFl tbs way (or about ■ 
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followlDg mornioff of November i6tb, which, u reported in the 
Tim 4 S of Novemur 17th, were both ftboat a 1 ^ 

One of the forty unconfbmuible or ncn Leonid meteori seen 


at Littlemore, which appeared at 5h 40m a m on riovemner 
15th, was BO extremely onsht that It could only be termed con 
venlionallv an ** ordinary ^ Bhooting-star, since it was not onlj 
brighter than Sinus and than all the other fixed stars, but it 
left behind It a light streak along its path, the terminal part of 
which remained visible for five minutes. The general hue of the 
meteor was yellow, inclining to orange, and it described ajrath of 
35” from a Unas Majpns exactly to m (9, or r, Bode) Cameio 
or about from 163'*,+ 63* to 72“, ^ 66*, in two, or two 
and a half seconds A streak remained on all its long path, 
which thickened greatly m about the last third part, or last 12'' 
of the flight, and remained shining there with surprising per 


sred at 5h 40m a m on November 


of the flight, 


remained shining there with surprising per 


aistent^ while on the earlier part of the track it quickly faded 
out llie light wisp shortened gradually from behind, its front 
end rcmairting constantly near a (or r) Camehpard% , and when 
It hiul shrunk to about 8" in length, it grew slightly sinuous, as 
if wind wafted, and its last visible light trace at the end point 
of the flight had drifted about half a degree northwards, alto 
gether, or sideways from the streak’s direction, when it dis 
appeared The first and final appearancu which the streak pre 
sen led near the star a, or Uode's c Cam 4 lcpar(iit are shown as 
they were represented by a sketch, in the adjoining higure 

Like multitudes of streak leaving meteors which in the morn 
mg hours, on all nights of the year, stream from the neighbour 
of the earth^ apex near the east horizon, this bright 








meteor’s path diverged from no conspicuously well known 
ordinary r^iant point of the Leonid epoch, but shot from far 
east of Leo, and must have passed abmit over the northern 
put of Oxfordshire from some radiant point not far above the 
E by S.. or E S E horizon among the stars of Comae Berenices, 
or near C Virginis and Spua which had then just men m the 
E S E Should It have been recorded elsewhere, therefore, 
descnptions of its apparent path at other places to compare 
with this one would be of special interest and value, as 
with only one exception, of a centre of 6ve swift meteors 
leaving streaks, obMrved by Mr Denning on the morn 

J Until 3b. a ID on th« 16th, the weather in the United Stata of America 
had been m general very unfavourable for meteor watching but from about 
that hour oaward^ntil daybreak, good numben ormeteof*, loa,^ 59 and 
^ were Hen at Philadelphia, Harvard College ObMrvatory, Uavpoit on 
Ujiig Inland, and Chicago, and at Denver ai reported in the Ttmu of 
November iSth, iba ZrewiMr, after beginning to appear at rfa a.in , were 
not vwv nomeroua until about 4h. a.ni , 03 were then ccninicd in a quarter 
of an hour The number of neteon aeen at RomHv, in Hampehire, wui 60 
and at ibe Obaervattviee of MadnJ and Treptow fStetUn, Nonb Germany), 
alMk gotd num^ of roeteon on the momliig of the 16th were rtconM A 
period of ciuslderable activity of the Lfornm meteor etreara Mcmi thua to 
have very dkllnctJy praaented ItMlf on each of the two probably predict d 
aomuigi, for the ehower ■ return, of November xsth and i6ih A lively 


ahowoTof 80 or 100 le^di sera on the morning of the isth by Mem. 
Tlkboff and L«Pi«u ia the flwt of the two boifoon aecente made by the 
MtroiHwn of Mellon and the French Aeronautical Society, on the two 


MtroiHwn of Mellon and the French Aeronautical Society, on the two 
f^old ehower nlghta, a^ a ven Intereedng de«rlptlon by Mr W H 
Daw, m the MefMmmit of November e^tb, of e raped Rhowerof 40 

or 50 Leemidt Hen m eaceedlngly clear eky on HaniMcad Heath, In about 
401U. betww moon-irt and daybreak on tbe earlier oim of ihoH two 


aMHinn both peif^y oanflrm the docrlpfton given a^vc of a consider¬ 
ably b^hi Uenid display just before daybreak on the morning of 
Novemte xStb It must, however, have than very speedily collapMd, 
fw at Ptiaceton. New Jeiw, U S , only about eo Ltndtfs were aecn, m 
cleer sky^, from snpo after (about gh-dh am.,OMT), unUl sh 

fcm (1^ a.m , O M T >, by Profaesor C. A Youag, on the momlng of 
November 131b, (** PopolartAstiwiaiDy ' December iSgo, voi viL p. 543 
aasumlu t^, 10 that account of a traailtory good view of tbe / tbe 

dete of rain ^ clouded sky given as the ''night of Monday-Tuesdny, 
Nomber I4th-i5tb, euy be oorreclad to November ijtb-r4th , and chat 
hv Turney night," when tbe sky cleared up soon efter midnight and 
we teen at Prloeeloo, must no doubt be meapt, ai tbe 
dtJicHprioa is regarded ben as having baM evidently inceadedu Implyi 
the night of November i4tb-i5th). 
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ing of November i6lh-i7th, 1885, at 190% + 21*, near or 
35 Comae, in the southern portion of (hr conscellstion * (pretlp 
close to which point, through 194*, + 23°. the present meteor h> 
path-line passes Wckwards), no radiant point of marked activity 
near the yearly shower date of the Lemtds, appears, in Mr 
Denning’s splendidly comprehensive General Catalogue of 
Radiant points," ^ to have been hilhcrtu recorded In that 
quarter of the sky * The altitude of 39^^ of the latter radiant- 
pomt, and Its mmerate distance, only from the beginning 
of the meteor path, ore not entirely inimical to this radiant 
point’s adoption, as although the apparent path was very long 
for a rather steep sloped descending real one, it should m 
noliceil that the meteor passed nearly overhead and therefore in 
such near view at Littlemore that a great apparent length of 
path may on that ground alone be very readily account^ for, 
and the thickening and persistence of the streak in only the-' 
latter portion of the flight, favours the presumption of n pretty 
steep descent into the atmosphere, rather than a supposition 
that the real path was nearly honzontal The observed speed 
of flight, 15 or 16"' pci second, is also too insecure a measure 
ment to serve as an exact or very reliable criterion between a 
higher and a lower radiant point position , hut as it was not 
more than half the apparent speed with which one of the 
lAontds would seem to dart along —about 30® per second —iiv 
d similar position relative to us radianl-point ami to the horizon, 
the dower real meteor-speeds of both the a-C Virgirnds and 
the q Comids ,—30 35 miles per seaond,—owing to their 
radiant points' greater elongations from the earth^ apex, as 
compared with that of the Leonids, about 43 miles per second, 
ore evidently represented pretty nearly, although os usual in 
estimates of durations of flights and of apparent path speeds, 
only with moderate exactness, by the observed, not very rapid 
angular velocity of the metet^r’s motion 

1 The sbowor in included in Mr Denning n cx\vil«nt lint of 50 ordinary 
meteor nhowen contem^eKory with the period of the / (wlm h will 

soon ngiun be more particulnrly referred toX M No 43, at ipo , 4- si 

3 “ Memoirs of the Royal Astronomical Society,' vol liii pp. soi-aos — 
The B7B showers numb^ in ihb List, and in its introtfu* lory Index 
List of all the showers averOKe positions and itellar designations, nre 
quoted In the Tables and general mailer of this letter, by the symbol IX‘99)» 
with the showers successive nnmlxers 

* In a letter from Mr Denning of November 15th, 1 am informed that ho 
has been able 10 compute tins meteor s real path from some nddiiional 
observuUons Mnt to him by meteor recording carxesmndenti ftom \ eovil in 
SomerKtshire, and from Woburn m Redforashire, wWh accorded ver) welt 
with the dau furnished by tbe above account at l.ittleniore. ThcM ob-icr 
vatknu he found to lie consistent with the supposed direction of flight from 
the radiant point near y or 35 Cmwo#, and to give a real path whidi also 
exactly corresponds with tbe above conjectured geographical pottilion of ih« 
track, while the venical height and tbe length of path agree with the 
usual results for very bright and slantingly descending meteor* The 
following are the particulnni, in deuil, obtained by Mr Denning, of ilie 
meteor s real path 


Height, in miles, 1 


Beginning 

71 miles over 
4 miles south 
of 

Buckingham 


I 4a miles over 
3 miles south 
of Shipiton 
00 Stour, 
Warwickshire. 


Length of 
Path and 
Velocity 


4iS miles in 
ai Hconds 
ao* miles per 
second. 


Radiant 

Point 

a B 


r S of Ei^, 
altitude 4a 
near y Co mat 


Poriiboli. 

I Meteor-speed 


fA milcH 
per Mcood 


The observed duration, of about ai seconds, at Littlemore, glvn, ns liere 
shown, a real speed, oo^ miles per second so much olower than the pre 
sumptive one oTeither 36 or 30 miles per second, which should belong to 
parabolic moving meteors proceeding from this radiant poinl or from one 
near S/iem. that tbe measure of duration and of apparent swiftncis or 
slowncM of the meteors flight was reolly, as surmised above, in thK 
meteor a can as in so nuny others, not an exact enough datum to be helpful 
towards a desired, but delicate dUcrlmlnatlon of the meteor s ratilani'point 
by aslrofiomlcal consldvations. 

A good view of the meteor obtained by Mr F H Wright, in North 
amptonshire, is described in (ha hn^lhh Mtckami^ vol Ux p. 40A, 
]>««rab«r isth, 1890, Mr Wright conflms the great vistblc duration of the 
meteor ■ lifhi-streab by slating that it appeared to change its poMtiun 
slowly from its original One of flight inwards N W , appearing first to be 5 
or p^a^ more in length, and that after being watched for four imnuies, 
when it was still visible it appeared to be dirw.ied more nearly towards 
N E Tbe point where It *'burst, midway between Castor and 
satisfactorily con Anns Mr Dennings detenmnatlon of thereat heiglii and 
place of the meteors end point t and as regards the earlier portion of tbe 
real track which it pursued, although nothing preciK cnonyh to eiUbli^h 
the radiant point exactly, was lutmlM by the general description that the 
dlrsctloQ of flight was towards V W (more nearly in reality towards due 
W X—y«t this point s real pnsiiion near g Comot, hod already ocen certainly 
detenuned, and excelleniiy well defin^ at that position, bv the exact 
apparent dJractioil of tbe meteor s oomc, In Hedfordshire, supplied to Mr 
inning by Mr W C Tetley 
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The important calculationi of the perturbatioM of the / fonid 
meteor stream by the major planets since the year 1S90, recently 
published by Dr A Bcrbench, of Berlin,^ in ahich the efTect 
of ihoK perturbations to alter the form of the stream’s orbit and 
hence the distances from the sun, at their nodes, of those iiarts 
of the stream which the earth would encounter, respectively In 
November of the years 189S and 1899, led that distinituisned 
German astronomer to the conclusum that inward deflections 
towards the iim of 0*0163 ^ 0048 earth’s orbit radius, or of 

about one and a half, and half a million miles respectively, 
would be produced in the two meteor clusters at their nodes, by 
the special perturbations eserted upon them respectively by (he 
maior planets, and as the orbit of Tempel’s comet of 1866, 
which they may be supposed to have b^n nearly following, 
passed alr^y at its node, in January of that year, at 0*0065 
earth's urblt radius, or 604.000 miles Inside the earth’s orlut, 
the offing distances of these two clusters’ centres on the Inside 
of the earth's track when the earth passed near them in 
November, 1898 and 1899, would lie respectively about two 
million and one million miles, if they pursued the same orbit as 
the comet had in 1866, liefore undergoing the exceptionally 
strong perturbations . while in their previous re\o1ution they 
would have been but little more than half a million miles inside 
ihe orbit of the earth 1 and if the meteor clusters juused through 
in 1866 and 1867 were also moving along the comet’s orbit 
tlien, and sufficed to produce imposing meteor showers when the 
earth approached to within about half a million miles from their 
ttreani ccatiaa, it need certsinlv eicrue no wonder if no meteor 
showers of extiac^inary bngntness should ha\e haj^pened to 
fxxur on the Novembn dates of 1898 and 1899, when the earth 
approached no nearer than to two million and one million mites 
from the meteor current's centre 

But Dr Berberich’h investigation really showed what marked 
differences of eflfect are produced by the planetary perturlntions 
on diflerent portions of the long meteor stream, so that instead 
of any iiarts of it now following exactly the same orbit as the 
comet, It must all have liecome wa\ed and sinuous along a mean 
orbit path , and no prediction of the showers probable intensity 
at a new return can be at all based certainly on an apparent 
centrality and on great brightness of its just previous periodical 
ajipearance The succession of fine showers of 1799, 1832-3, 
and 1866-7 Appears to have been interrupted for the present by 
some such deformations impreased by past perturbations, during 
nearly twenty centuries, on the meteor current But these may 
be replaced next year^ with equal probabililv. by new and con 
trary ones in the portion of the stream which the earth, it may 
be hoped, will pass through more centrally than seems to have 
occurred this year, in November, 190a It may also si ill lie 
somewhat prematore to regard the strength of the November 
shower as having fallen this year lieyond all traces of resem 
blance fielow its anticipated brightness, until detailed reports 
may still for a long time be eapccted from many anxious meteor 
watching stations in the Antipodes, like the great observatories 
of Australia and the youn^r, but yet very well equipi^ed 
meteorological and astronom^l observatory at Hong Kong 

The following were the times of observation, (Table II ), and 
the radiant point results, (Table 111 ), of my recent morning 
\icws, in clear sky. of 69 tutn Leontd and five Lewtd shooting 
stars seen in the lakrs. watch on November 6th-16th The 74 
meteors were for the most part small, only about twenty having 
surpassed third magnitude stars, and none having excewed the 
brightest fixed stars In brightness. Only six or seven uncon 
fonnable meteors, besides one left momentary light 

streaks; two from the radiant at ir, and two from radiints near 
w or f and two more from the radiant near the equator 

at 29 A greenish streaked, 1st magniiude 

meteor from this latter point, on November 8th, had, in fact, 
so perfectly the appearance of a true long-pathed, swift LeonnU 
as quite to deceive me, at first, into a supposition that it must 
surely l>e a fine and very early harbinger of the coming meteor- 
shower, until Its path was map|»ed and traced hack tp Us real 
Monofcroitd centre 

With the exception of a c LeMid on the morning of Novem 
ber i4Ch, the Hlhirty eight meteors grouped under Ihe five 
luomd radiant ccnttesln Table Ill were all seen among sixty 
four ordinary shooting stars on November 6th-loth , ine four 
remaining ordinary meteors added to the list in broken watches 
in the following very clouded star shower mights, having all 

> A$fT 9 m 0 mi$cht Nmckrkkifn^ No 3526, October, sod Tkt Oher-mUry, 
vot xil p. 4iti, Dscfubv, 1898 
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belonged to very feeble ihowen from other ordinary central. Bnt 
the five Lt^ntdi seen then in a few restricted glimpses of the 
>ky, gave a pretty exactly defined radumt point, whieh, though 
olitained from several different nights of observation, might yet. 
It was thought be esteemed accurate enough, and of sufficient 
general interest to be included In the Table 
The paths were all projected on a chart of stars laid down for 
the epoch A n 1900^ on the extraordinarily accurate gnomonic 
polar net drawn to single degrees of right ascension and declin 
ation about a centre of projection in declination 45*, hy Prof 
Lorenxoni, and published at the astonuhingly low price of o 4//m 
(about 4i/) per large '* double crown ” su«] sheet of exi^suely 
pnntad xincographic engraving at Ihe Meteorological Observ 
atory of Fontaniva, Venice, for the use of Italian and other shoot 
ing star observers. The radiant point positions were thus very ac 
curatcly extracted, and the unusual precision of thegnomonically 
ruled map seems to have been very strikingly illustrated by the 
smallness of the areas from which the tracks referred back to 
each of ihe radiant |x)ints divergcfl The radii of these arcular 
areas drawn round each radiant, as a centre, of just sufficient 
width 10 include the most distant of the nath lines rcgardeil as 
belonging to that radiant, are shown in Ine third column of Ihe 
Table But they sometimesoveireached (he propersitulincss of 
a focal region when only one or two very outlying path lines 
occurred, as happened in the plotted set of ( Twrtd paths, 
among an otherwise well centred group of path directions 
The concluded centre places were compar«l with two radiant 
lists published by Mr Denning , one of fifty ordinary meteor 
showers visible at about the same time with the Limtds (or, 
about a week later, also with the meteors),' and the other 

hiB extensive "General Catalogue" above referred to The 
first and fourth columns of the Table give the Numbers in those 
two Lists, of separately accounted " Co-Lgomid" streams, and of 
more or less long endunng ordinary meteor sysiema, or *' shower 
series," with which the present set of showers appeared to be 
identical, and the average positions of the latter "shower 
pcriei,’* as given with their running numbers in the catalogue, in 
the " Index List” of Mr Denning's **General Catalogue,"are 
adde<i in the fifth column of the Table to the precediitf column's 
Numliers m that (leneral CAtalogue, or Its Index List The 
agreements found, very closely connrmed the two lists' positions, 
excepting 10 the case of the main stream of Taurtds^ which, as 
1 hope to recur to hereafier m a communication of some notes 
on large co l^mtd and to Btelid meteors to supplement this 
letter, appears on this occasion to have proceeded from a rather 
outlying centre, rather nearer to a than to a faurt 

A shower centre at 0 Tann^ very prominent in October 
and November, apparently retches Us maximum on Novemlier 
2ncl, when Mr Elenning noted its place very exactly, in 18S6, by 
a considerable shower of seventeen meteors, at 55”, + 9* One 
member of this stream, it has hern already mentioned with a 
I radiant point at 55 ^+ 4 ^ was doulily observed at Bristol and 
Slough this year, on November lOth , and another as early as 
September lyih, m 1898, by Mr A King, at I^icesier, and here, 
brighter than stars of the first magnitude, with a radiant point at 
57",+ 7* The shower was well defined this j ear by man) 
tracks, very near its mean position in Mr Dennings "General 
Radiant Catalogue," although no place seems to have been ac 
corded to It in the select List of Fifty Showers visible at the 
same time with the Ltontds The or *'30 A/onoforo/tds " 
(No 3), which form a rather weaker shower series of similar 
durauon to the or " e Pmuridi^' and which furnished a few 
Imght streak leaving meteon this year from close to their mean 
centre in the "General Radiant Catalogue," are also musing 
from, and are no doubt properly passed over in the specud 
to Loontd List, as they not only formed a leas plentiful shower 
than the ( Taunds, in these watches, but they were also not all 
quite so certainly aoignable as were the great majority of the 
• Tamrtd tracks, to their adopted centre. 

Among many recorded radunt poinu near Sickle, only 
that near x Lomfs was found to be distinctly active, presenting 
itself very sharply before any true directed " 7 meteor- 

paths were charted , and though only a slender shower of 
slightly streaked and rather spaiin((lT bngfht meteors, it must 
doubtless produce on ordinary Leoml shower nights some of 
the swift shooting stars resembling Ltmidi which in yearly 
watches for the great shower's return, are sometimes seen 
diverging from a little north of Im On the moming of 
November 14th, 1877, a marked abundance of apparently just 
i Attrutomischt SmchrHkUn^ No 3313 t Auguit, 1898. 
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Ta» 1>» ir —Tiftt€s ifWi g/ SUnght Ntmen^r 6 / 4 - 16 / 4 , 1899; Numbers of M^^^crs j/vy/, au4 SUtie of Sky, 
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6 

8 

10 
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15 40 
15 30 
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14 15 
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1 Totals 
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Numbvn of Meioor* 


Duration I 
ofWjitcb 
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3 o 
2 o 
2 30 

30 

I 45 
I >5 


o 30 
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Apparent Magnhudei. 




37 

18 

19 

I 
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13 30 


69 


— — 2 

- 1 - 3 

— ! 2 — 
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7 
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Sinus, 1 i — I — 


1 - I — 




—' 2 — 


a — - 


I — — 2 


3 1 8 8 *7 


Horn l> 
RaiwuT 
IMSI 
Mvienn 


90 

90 

7-6 

40 
o 6 

33 


— — 2-0 


16 


Moonlight and Staw of ih« Sky * ftc 


No moon , quite clear 
No moon , very clear and bright 
No moon , clear, but turamoui wiih ihin 
haxe 

No moon , very ha^ and half overcast 
) moon setiing. at first, clear till I4h , 
but gradually overcast at last 
No moon , hazy, and \ clouded Two 
small Lronids, a bnght a Ltautd^ and 
do. C Dr^ontd 

If moon hid 4-5lh mag stars clear till 
I4h , afterwards overcast until Nov 
161b, 5b a m , in lb then, sky 
^th clear, no meteor seen 
hull moon bnght, clear In two short 
intervals , one meteor seen m each 


8 5 , average hourly latt In clear, moonleu 
sky, on November 6lh-ioth 


Tabi r 111 —/ladtatti points of 37 out of 64 Non Leonid Meteors seen at Shuf'h on November , and of Ftve Leonids, and 

i»te a Leonid awont^ ten Meteors^ on Nov mber ittk-ifih^ 1899 __ 


Ai 



Corresponding Place and 
Numbm, (D( oo)X In 

Mr Denning s "General 
Catalogue, 1899 

I ! 



Average 

Obnerved Place of 
Radiant. In 

Polar Posliion, 

u 

it i 

Dates of Observ 
attun c 4 > the 
Meteors, 

Novernter 

Apparent Magm 
ludet of 
the Meteors. 

Apparent 

Hi 

and by neighbour 
log bright Star 

a 3 

-1 

13 

JXm) 

No. 
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a 8 

|5 1 
1* 

1 

A 
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31 

cerotis 

134 + 67 

3 k 

1 

105 

13J0+667 

0 tjtsae Majo 

1 ‘ 

1 5 I 

, 666,88 

St 3 . S* 5 * 3 

8*0 , 15 2 

a 1/9'sae Majo 


1 1 
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1 p / eoHxs 

1 

>3 

1 
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5 

13 , It, 13. 



y, QLtonis 

1 2 
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1 
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S.8 
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1 

3 

3 
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NotM to the above six Sbowon , ragardlng the aeneral appooronces of tbdr Meioors. 

No I 0 Tonrids —Rather lonc-patbad. evenly bright, yellow^ or orange, ■tar-lTWa metaon with slight spark Uils, but leaving no straaks. One, on 
November loib, as brldt as Sirius, near the south boiuoD, bunt in mid^onrse with a yellow spark-clood, projecting a fragment to the right, 
and Itself pursuing a ri«Racted path eawardi to suddan dieappaaranca , Ilka thrianneked sketch (Fig ■)• This mciaor may have been cltber a f, 0 
or an e Tourid (from + n \ as the path-line prolonged Wkwardi paMM nearly through both those radiant points. About half a minute 
after its appaannoe, an aauallybright, white, .yirfar-llke p AfemoceretU shot rapidly, S In o 6 seconds, to wry near the north vest horiion 
acroa LoeerUt leaving a fugitive lAitesirrah. These two were the only mon-Ltemid meteors seen in my watch, as bi ight as KfriMt, and u 
they belonged to two tnilrmy distinct meteor-strouni, h was a curious cdncideQoe that they shsuld both present them'^elves, with great 
reeemblanca in appoarance, wltUn half a minute of each other 
No. t « T^mrii» —Yellow star Ilka mataonu with eometimes Intermittent and rekindling light, no streaks or sparks 
N& 3. p VeneeemMr —8wifr, ^lowkb-wblte. ZtonN^ilm meteors, learing tapered, gree^b-wbile straaks. 

No. 4 o Ureme Moporide —RaUter ewtft yellowfab, steUar neteora, withovt sparks or streaks An early member, apparently, of this meteor-stream wao 
■aen thb year on October «th , when among some meteor-paths mapped in two simultaneous watches a end magnlkiidc shooting star was noted 
ben, and at Farnborougti (Hants, ij mtles^ S W from Slough) by ilr J H Bridger, at loh 55m, iha two pacb-descr[prions of which erere 
In parfett geome t r k sl accorda nce , and Imfacated Ibe mateor • real p*tb and radiant point with much exactiMev. By the two mapped path lines 
baekwardIntersection, a little way In rear of both the treoka, the latter point was at 138*. +64^ cloaa to thu preeeni showers centra et 
>34*1 + 0 "^ to r, r Urme bfmfrrie The nratcor traversed 14 mOas In o 7 second, from 51 miM over a point near Lrighton Huiurd, Bed 

fonlshtre, to 14 miles over Liub Hatnpeon, near Princes Risboroogh Rucks, from n direction N N fiC., altitude 3 ^, and the speed of so milo 
per second fblt moefa sbovt of the sbowers proper parabolic metcor-ipeed then, of 37 mllM per second But from the sbortnesi of the bara hne, 
aflonilag but little paraltectk dbplncement of the apparent paths, the concloded Teal height and length of path an scarcely be regarded as 
very depeodable, and the duration of flight, o 7 second, recorded here, may also very possibly have been somewhat overrated 
j « Leonide —Very swift, |pellowbb-wMte tapired meteon, leaying slfgfat, white streaks, 
e y, ( Leonide —Swift, white or yellow, tapsra moteon. (Mostly seen through mist, 
i4tb, left n tapered, graeoleh^wfalta streak for v seconds). 
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Iheie K [AOHtd metcorfi wm thui observed by Mr T W 
Backhouse at Sundcrliind,^ who found a pretW exact radiant 
iioint near ^ LenmiSt at I46^ + 26*, of seven ** Leonids,*' one os 
onftht os Jupiter, leaving a streak for three secondi, and the rest 
small, seen with eight other meteors in ih 20m of clear sky 
during some hours’ watch before daybreak on that morning 
By on apparently just similar deception, in the bright shower of 
ijMHtds mapped and assigned here to various foti on the morning 
of November 15th, 1896, a pretty compact region of divergence 
was noticed north of Lto^ in Leo Minor^ of four or five meteor- 
paths, at about 155% 4*35^* as apparently composed of '* Leonid 
stragglers.” But at 154*1 + 40^, I>('99) 118, there is a strong 
endunng shower-senes of }k UrmU^ first well recorded in 
November by Mr Denning at + 36*', from about twenty swift 
white meteors on November xfitVapth, 1876,^ and otiservedlnlate 
years vcryifrequently on the dates of November loth-iyth, 

withio a few degrees of that position As it is found to present 
Itself also as an active station^ shower during the preceding and 
following months of October and December, no very cogent 
reasons, it would seem, can be admitted to exist for describing 
this shower’s meteors, or those of the contemporary shower near 
K Leomst for want of better designations, os siragglera or erratic 
members of the main meteor stream of the jAoniMs 
One or two tracks seen here, and some mapped by Mr 
Denning, on November 6th-1 ith, appear to have proceeded from 
known radiant centres south of the Sickle-stars, near a and v 
Leonu ^ but with these scarce exceptions no ngns of swift- 
flighted meteors crossing Leo from soum eastern centres xn Hydra 
and Vtr^ could be noticed with the brightness and abundance 
which those contemporary showers sometimes present on the 
yearly shower nights of the Leonids The main body of the 
ordinary meteors seen in these earlier nights' watches were pur¬ 
suing leisurely, mostly short, but sometimes lengthy raadom 
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courses from m^ny scattered radiant sources of more or lets well 
known positions among the constellations overhead, and in the 
DOfth, west and south quarters of (he sky Of all these slow 
paced systems, amounting in Mr Denning’s special bst to thirty 
or forty centres of venr undiversifled looking meteor flights, 
only one overhead radiant pomt at <r Ursoe Afa/orUf and the 
tvro south westerly showers of the a-i and (-• Taurtds were 
marked abundantly enough by meteor paths to be perfectly Iden 
tifiable A number of other centre-points absorbs the rest of 
the recorded tracks m siivle, or at most in two or three con 
nected flights, too few to fix their radiants’ real places certainly 
duniv the Car too restnctedly short starlight time of my three or 
four fine nights’ watch to show more of those scantily-escorted 
flights or lonesomely projected flashes, and to disclose their focal 
points and stellar features of appeoimnce properly 
From their persistencies, however, enobhnff them to be 
reckoned as belonging to the BtoAd meteor penoa, a projection 
which 1 made last year of about 2ao observations obtained 
by different observers in former years, since 1861, of meteors 
or that yearly period, November 20ih-30tb»^ exhibited more 


I “ BrkUh AMoeSatkm Reporu,' pp src, and sap. 

■ NatUrb, vd It p. im 

* *' hiiUsb Asaodation Ktporu,*’ 1B77, pp. 164, 167 

4 Prepared about ihU tune lait yar for Dr A Hnatak, of VJanna, who 
has pnatnted to tbe Vienna Academy of Schdom (SifMtmge^mcMie der 
kmieerheken tApaErwv, Maikem Nmturw timue, Bd. cml, Ahth iL, 
December. iSoU an elaborate invastlgatwHi both of the Bidi^ radiant 
point and of flnoK of ordinary nuteor-ibowen vlalble at the same 
Ubw with the Bielidi, from a widely ameaaed collection of meteor 
obeervatuns for the period November totb-joth, including among thoM 
made In AMtna and iiuppiiad in him with niuncroui paths recorded at the 
ObsemidlT of Vienna by Dr Weus, and In addilloa to similar contributions ! 
from Profs Schiaparelli and Nyiland.nnd to many paths recorded m the 
works of Dr Schmldl, some pubUsbed by Vun Lsitruw, which were made at 
the Ofarenratory of Vienna as long ago oa the year 1037 
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fully than the less numerous observations mode on earlier 
November nights this year could do, the relative strengths 
at that epoch (and therefore furobably also in a nearly slimlor 
manner at the ten days earlier period of the Leonid of 

several of these zenithal and western streams contolnra m Mr. 
Denning's Select List of Fifty ordinary (o Leom$d Showers. 
To extend accordingly the illustrations which longer observa¬ 
tions would h^ve yielded, of the large array of ordinary showers 
included m Mr Dennings Mid November Radiant List a little 
further than the limited acquaintance, only with a few of them 
which this year’s observations furnished, it may be uscftil to 
supplement this present partial review by a further position list 
and some particular descriptions of several ordinary meteor 
showers of the Bielid meteor period, which were fouM to have 
been either transiently active or steadily productive during a long 
series of years, in those rather more comprehenuve meteor- 
path projections. A. S Hbrschel. 


The Royal Society Catalogue and Paychology 

In the original classificaiiun of the sciences for the purposea 
of the projected Royal Society Catalogue of Scientific Literature, 
Psychology was mven an independent place Recognising this, 
the Internationa Psychological Congress at Munich, m 1896, 
appointed an English committee to do what they could to 
further the scheme in ihe name of ihe Congreis. Following this. 
Dr O > Stout, editor of Afsnd, then at Aberdeen, now at 
Oxford, was asked Prof Michael Foster to prepare a 
schedule for psychology Dr Stout sought the collaboration of 
the present wnter, who represented the Psychoiogicai Kmene 
and Its 01 jiuml catalogue the Psycholof^ital /tides In the mean¬ 
time, at the suggestion of Prof Foster to the present writer, 
the question him come up in America as to the advisability of 
suspending our Index (which is now common to the ZeUsch / 
Psytkologie^ Berlin, and the Ann/e /Hyekologtquet Pans), with 
the preliminary understandmg that if tho Royal Society 
Catalogue issued an adequate list in paychology, it would 
be advisable to suspend the ^blication of the Index and 
support the Catalogue Dr Stout submitted the schedule 
he nad prepared 

After a loi^ penod, in which no communication of any kind 
reaches Dr Stout—nor has it yet I —the printed report of the 
conference of last June informs us that psychology has been 
classed under physiology, and the present writer learns from Sir 
M Foster that the pw^ologicol schedule is to be cut up—if thia 
action be finally confirmed ^ the Royal Society—and fractions 
of It inserted where place can be found for them under 
physiological headings. 

Understanding that there is still a chance to reconiider this 
action, 1 venture os one of the joint propnetors and editors of 
the Psychological Jndex^ whose existence 11 in question, and also 
in behalf of the reputation of psychology, to say — 

(i) If this action relegating Psych^ogy to Physiolo^ Is 
carried out, the Psyckologual Index will continue to be imed 
and Its snbMnberi retanm 

(a) In that case some action is highly probable on thejnrt 
of the Inlernatlonal Congress of Psycholimti meeting in iWis 
m the summer, seemg that they endors^ the former coorse ot 
the Royal Society m pving the subject on independent schedule 
At that congreu the representatives of the French and German 
bibliographies mentionra are also to be In conference, with a 
result that may readily be foreseen 

(3^ The present wnter thinks he represents the competent 
opimon among psychologists in saying that the day is post for 
this sort of ignoniw of tlM claims of one deportment of seientific 
knowledge at the instance of another. Tw vros amply shown 
by the attitnde of poychologUts toward Prof Richere Bihliog 
Physiol , in which a similar treatment of paychology is carried out 
bf one who attends psychological congresses and allows 
himself to be mode Frorainent in them It is interesting to 
know that Prof Ricbet has been on active member of the Royal 
Society Conferoice 

Psy^lOgy is knowledge of the mind, not oc the body— 
whatever method it may adopt to solve its peculur problems— 
and to dost it under physiology ii about a# reasonable os to 
class it under cheese~^on the ground that cheese is sometimes 
green, green is a colour, and cdoui it a mental sute 1 

It may be added that no endcum of the Royal Society 
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CommltUe U Intended; but It li to be 
to ita etidnal oburiBcatlon J 

Oxford December iS 


ped it will adhere 
ARK Baldwin. 


The Stockholm Flaheriee Conference and Biitiah 
Plihery Inveetlgationa 

From Mr H M Krle't letter in your ime of December 14, 
It u clear that he It h^rant of the present posit&on of the 
British Government with regard to fishery Investigatloni. The 
great obstacle in the way of such investigations, as every one 
who has taken any part whatever in their organisation is aware, 
has always been the want of adequate funds to carry on the 
resenrchek The Investig^ons, if prtmrly conducted, are very 
expensive, Involving not onlv the employment of highlv-trained 
naturalists, but also the equipment 01 laboratories on shore and 
of sea going ihips capable of visiting the fishing grounds The 
latter item Is so costly, that no vessel capable of keeping the sea 
has ) et been systematlmlly employed for scientific fishery work 
in British waters. 

On account of the expense, there is little likelihood of 
investfgations upon an adomte scale being attempted without 
the use of pubUc money Tbii u recognised by the Govern 
ment, and money has b^n spent ^ 11 M Treasury for biological 
and ^ery reseamhes In three dimrent directions. In England 
the Marine Biological Association of the United Kin^^oro, 
which was startra by pnvate effort in order to promote 
(to use Ptof Huxlev’i words) ^*iesmiches leading to the 
improvement of xoofogical and botanical science, and to an 
Increase of our knowledge as regards the food, life conditions 
and habits of British food fishes and molluscs,” received in 1665 
a Government grant of 5000/ towards the cost of the erection 
of the first laboratory at Plymouth, and has since received an 
annual grant, which from iSqs has been 1000/ Aliogetlier 
some 13,000/ of Government money has been spent, m addition 
to an equal amount derived from pnvate sources. 

In Scotland the I'ishery Board receives from the public funds 
a yearly sum for scientific Investigations which amounts, I 
believe, to about 3000/ , whilst in Ireland a single sum of 
2,500/ has recently been granted to assist the fishery investiga¬ 
tions of (he Royal Dublin Society 

We may now examine in more detail the position of each of 
the three bodies entrusted by the Government with the ex 
penditure of money for fishery work in England, Scotland, and 
Ireland respectively 

At the time of the foundation of the Manne Biological 
Association, the Government, in making the first grant of money, 
placed upon the Association the responsibilily of doing for 
England work of the kind done in Scotland by the scientific 
department of the Fishery Board Encouraged by the support 
received from public and private sources, the Association pro 
ceeded to lay down the nccessaiy machinery fo/ carrying out 
both scientific and economic wortc, and a sum of 12,000/ was 
«peat in building and equipping the l4iboratory at Plymouth as 
a first step in that direction 

The foundations of the Associalion were laid upon a liberal 
^caJe, involving the expenditure of a considerable capital, but 
the fuperstructure remained to be built The subsequent yearly 
financial support was not on a scale commensurate with th^ 
given to the Association on its foundation, and it has never been 
possible to make full use of the machinery provided By ^ 
the greater portion of the income of the Association is neces 
sarily devoted to expenses of establishment and organisation, 
and only a small snm remains for the employment of naturalists 
to conduct investigations. The funds nave never reached a 
finre which would render the maintenance of a sea-going vessel 
with which to reach the fishing grounds a question whicn could 
lie practically considered Having regard to the mon^ at its 
disposal, the Association may fairly claim to have produced a 
body of work which in quality will compare with that done I9 
any lunilac organisation elsewhere It must not be supposed,, 
however, that one man can produce the work of six, and it has 
never been possible to employ at Plymouth more than one 
naturalist devoting his attention to fisb^ work 

When, five yean ago, the Council did me the honour of 
appointing me to the executive ofilce of the AmocUtion, f under 
took the dnUes of the post knowing that the JusUficaUon fdt the 
yearly expenditare in maintaining the Labmtory In a sute of 
efficiency lay^ not in the amonnt of work which could be im 
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mediately produced, but in the fact that a solid fbnndatloo had 
been laid, which was capable, with an Increased income, of 
producing a very large amount of valuable work Further 
experience has eonfirmed this view, and I have also been forced 
to admit, perhaps reluctantly, that the only practical method by 
which the necesary increase of income can be obtained is by 
the development, on the part of the Government, of the fishery 
blanch of the work Tnat the work of the Association was 
never intended to be confined to what can be done at Plymouth 
is shown not only by its name and the avowed obiects of its 
promoters, but also by the fiict that for a number ot years the 
Association maintainra a naturalist and kept open a laboratory 
at Gnmsby for the study of North Sea fisheries. The investiga¬ 
tions made l^ Mr Holt and Mr Cunningham in this connection 
will, in usemlnesB, rank with the best luhery work which has 
been done in the North Sea, and it was due only to lack of 
funds that these Investigations could not be continued. 

Turning now to the Scottirii Fishery Board, it will be ad¬ 
mitted-that, so far as Its scientific investigabons are concerned, 
a similar condition of things exists, in a lea pronounced degree, 
hor years an urgent appeal for a steamer capable of keeping the 
sea been a constantly recurring feature in the Re^ts of 
the Board, and the scientific superintendent will be the first to 
agree with me m nying that the scientific staff u by no means 
numerically strong enough to cany out the investigations upon 
the scale which their importance and difficulty demand 

In Ireland, where the Royal Dublin Society u working in 
close connection with the fishery inspectors, and u supported by 
Government money, it has also been impossible to provide a 
proper vessel, and Mr Holt is working single-handed, except 
tor occasional volunteer help, although he 1^ accommodatkm 
for a number of naturalists. 

All past expenence has shown that the Bntish (lovemment is 
very reluctant to spend money upon scientific investigations of 
any kind, and at the present lime it is practically certain that 
any increased expenditure m this direction will be limited In 
amount It is of the utmost importance that what money is 
spent should be put to the best possible use Under the cir¬ 
cumstances described, and consldenng the amount of public 
money which has airily been expemlM on organuations and 
establishments, all of whu:h are awaiting development to pro¬ 
duce their full return of work, I cannot see any Justification for 
asking the Government, as a next step, to provide a considerable 
sum lor a new organlaauon with a new laboratory, which to 
judge by all that bu happened in the past would soon find itself 
as unable as its predecessors to adequately carry out its schemes, 
from the want of proper financial support 

The first demand should be for such a slight reorganisation of 
existing bodies as will bring them into working contact, a rx- 
anangeroent which could be brought about with little if any 
increase of expenditure, and a proper provuion of ships and 
naluralUts for carrying out the investigations. AVhen this has 
been obtained the co ordination of Bniish mvesUgations with 
those of neighbouring countries will be a matter of no great 
difficulty, and one which, in my opinion, can be carriea out 
with no such expenditure for or^nisation as that suggested by 
the Stockholm Conference 

As Mr Kyle has seen fit to introduce matters of a somewhat 
personal nature into hu letter, I may, perhaps, be pernutted to 
ay that I make no pretence whatever of being a specialist in 
fishery inveaUgation, my scientific work having for the most 
part uin m other directions, nor is it my intention to attempt to 
Mter this condiUun of things. Should the Ckivemment see fit to 
largely develop the work of the Marine Biological Asaoclatloa 
on the lines 1 have indicated, I fully realise that they will wish 
to have m the execuUve post a specudlst in fishery matters, and 
this IS an eventuality which 1 am prepared to meet 1 should 
also add that the ojrinlons expressed in thu letter are entirely of 
a personal nature, aud I am quite unaware whether or not they 
would be shared by a majority of the members of the Council of 
theAsMciation. E J Alien 

The Laboratory, Plymouth, December 16, 1899 


Dr W Kobclt and the Mediterranean Fauna. 

The second part of Dr W Kobelt*s**Slnfiien zur Zoogeogn 
phic ” has been In my hands since lU usue, vu , about a year a(^ 
and 1 have had ample time to become fully acquamted with lu 
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menu end iti dcfccti The lubgect is one which hu a sln^lar 
interest to me, for 1 have been working out the fauna of Italy 
and Its dependent im, especially in relaUon to Vcilcbrala, for 
the last 6ve and twenty years, and have formed a collection in 
whidi about 38,000 ipedmeni (35,000 being fish) represent the 
vertebrate fauna of Itdy and the seas which urroond it I soon 
found that although strong in Mollusca, Dr Knbelt was weak 
in the knowledge of other classes of animals, and that along 
with solid facP’ his book also contains a number of grave 
inaccuracies. Now 1 am very busy, and find that life u far too 
short to allow the waste of tune caused by polemics, 1 usually, 
therefore, avoid them, and should certainly have pasKd over 
Dr Kobelt’s errors and omissions bad not your reviewer's 
remarks in Na 1570 of Natumb (page 99) rendered it impera 
live that I also should ask you to allow me to make a few 
remarks. Nature has now fully undertaken the noble tuk of 
keeping scientific investigators up to the mark as regards the 
general progress of knowledge, and it is not fiir that it should 
nnwlttlDflly propagate error Now of ihe several chapters of 
Dr W Kobelt^s book, the poorest and the worst is by far the 
one {vitrut hapiUt) which he has devoted to Das Mitlelmeer," 
the ctautc ground of the renowned labours of Edward hurbes 
and of so many before and after him How ever could a («erman 
living in the lud of bookworms and paiient labourers in biblio 
graphy write such a chapter, and come amongst other incorrect and 
incongruous conclnsons, to that p>ramidal error that the abyssal 
parts of the Mediterranean arc azoic ? Good und learned Dr 
Carpenter said something similar about twenty years ago, after 
the fruitless dredgings cw the Pertupmt and Shtarwattry but he 
lived to know chm he had been mistaken, and we discussed the 
subject together at a ^dinner at his own house in June 

Ii was on August 5, 1881, that f sent an express ncros« 
Asmara to Porto Torres, North Sardinia, beanng a letter to the 
editor of Natubk m which I gave the firm account of the dis^ 
co\ery of typical representatives of the North Atlantic deep sea 
fauna in UiO abyssal area off North w cst Sardinia, on 1 hat oociuiun 
speaaem of t^cAeUt (WiHemrcna), Brumga and Hyc^fuma 
had^Mcn secured with the trawl (Naiitrs, August 18, 1881, p 
358). I A few days later, from depths between 3000 and 1500 
motrea,' 1 pR two new forma of Macrund fishes, so character 
istlo of the abyssal fauna, viz , CkeUmHra and 

Hym€H9ctpkalH9 ilahcm, of the former the two specimens then 
caught arc as yet the only ones known This wu the first 
dae^sca campa^n of uie WashiugtM , we were all new to such 
won, and yet a lew weeks later, at the meeting of the Third 
International Geographical Congress at Venice, I was able to 
lay^before the savants there assembled a preliminary report, in 
wfeh the eaUlence of a deep sea fauna in the Mediterranean, 
aitnilar to that of the 'North Atlaniic, but evidently with some 
special features,' was fully proven Our greatest depth was then 
361(4 metres, between Sardinia and Sicily, thence we dredged 
*p fOdrtcen Ihdng anlmaU an Anomourous Decapod, an 
Annelid, and several sinmilar small Holothuroids, as yet un 
studied The two following summers, about a month etch 
year, were dedicated to tlialassogrsphic researches In ihe Medi 
terrancan by the Italian man of war WaskmgtoHy but the trawl 
was hardly e\er used at the greater depths. The authorities of 
the navy, and I am sorry to odd also thou of the Lincei, appeared 
to have lost ail inieiest in that fertile field of research Yean 
a^cr, a little deep-sea trawling was done by the Austnans round ' 
about Crete, they got some good abymls, amonn\ which 
Saikppi^n^Sy the singular tentacled fish , they also found the 
greatest depth yet recorded In the Mediterranean, over 4000 
metres. The enlightened Pnnee of Monaco has also given 
a trad to some of his wonderful deep-sea traps, always with 
good results, but his systematic ab>ssai researches have alt been 
outside our *'Mittelmeer*' hitherto 

I have never lost any opportunity since 1881 of doing roy 1 
level best to proir^ the ooniinuance of those tbalaasographic | 
and especially abjKu researches, which had been so welFb^un 
by the IVaskim/N^n, my last appeal was made to the Third I 
lulian Geogra^lcal Congress, which met at Florence last 
year, my proposals were adopted unaaimoasly in the proper 
section, and I am beginning to hope that they may soon nave a 
practical result 

1 have not the slightest doubt that the abyssal fauna of the 
Mediterranean is a itch one, in which not a few novelties will 
turn up I have already In my Italian colleoiion about seventy 
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species of typical abyssal fish—Elasmobnncbs and Teleostei— 
and have, b^des tbm already mentioDed, described some very 
lingulai fonns hitherto unknown, and apparently peculiar, such 
ds Duth§pktius and Ertimopksrus 
After all this you will admit that it is rather sad to read in 
Nature of November 30, 1899, that *' the Mediterranean, as is 
well known, sinks m places to profoundly abyssal depths; the 
actually greatest depth appears to be 4400 metres, but here no 
living organisms have brcn found It is purely azde, the 
reason iiw the want of life is, accordln|| to the authov, the want 
of oxygen and the abundance of carbonic acid " I should like 
to see the above assertion proved 
I may add lhat Dr Kobeli, who is a specialist in Malacoloc), 
appears to be unacqualnicd with the aMSsal molluscs which I 
dredged up from great depths in the Mediterranean, and which 
were described (several as new) shortly after by my lamented 
fnend, } Ciwyn Jeffreys. And at p. 105 of hit brok he says 
that Nephrops HOrveguus 11 not found in the Mediterranean 
Now in 1881 I dredged up specimens from depths of 765-823 
metres, in that sea, off the west end uf Sicily 
Dr Kobelt has a grim way of disposing of the Cetacea of the 
Mediterranean These arc much better known than he appears to 
be aware, I know positively lhat thirteen species occur, four 
being MystaioctU y none are peculiar, and could hardly be ex 
peeled to present lhat case, but it is of ungular interest that the 
common porpoise {Phoiaaia tommvnis) i§ certainly absent from 
the Mediterranean, and said to be common in the Black Sea. 
Our seal (/V/^nj 11 nearly peculiar to the Meditcr 

ranean and Adriatic, where PAota vi/uufia never occurs. lli>s 
hardly looks like "an Impovenihedgulf of the Atlantic,’ os Dr 
Kobelt » pleased to style our Mittelmeer'* as regards 
mammals And, turning to terrestrial mammalia, what of the 
Mediterranean barrier re Muflons {Otus mMSfmffu) in Corsica 
and Sardinia, Crttw cfitsicaftMSy with the same peculiar 
distribution—these mammals are found m a wild condition 
nowhere else—and Cervus f/ama, wild only in Sardinia ? I will 
allow the Jnnuj etamUtiks as an Importation, but hardly as a 
name product of the '* Rock *' of Gibraltar ! 

Certainly 1 can hardly commend Dr Kobelt's book to the 
senous student of loo geography; and I cannot help a bitter re 
flection when I come to compart mentally the fevourable review 
It has had m these pugesi where a few weeks earlier a volume, 
of which one of the cu-authon may be styled the father of zoo 
geography, and Is emphatically one of the most mentonous of 
England’s zoologists, was treated in a very different style (vide 
Naiurr, No 15491 vol lx., p 317) 

Hbvrv H Giolioli 
Royal Zoological Museum, hlorence, 

December 8,1899 


Prof Gigi 1011 appears to blame me fur a too favourable 
review of Dr Kobelt’s recent book In that review 1 pointed 
out some errors, as I thought, of inference as well os of omission , 

I Mill think however that Dr Kobelt has produced An usefully 
elaborate and painstaking work, and therefore beg for a short 
space wherein to reply to such of Dr (iiglioli’s criticisms as 
affect my own review 

Dr Giglioli justly comments upon the fact that many deep- 
sea animals have b^n dredged in the Mediterranean But, as 
I understand him. Dr Kobelt does not deny this, be merely 
obicrvCT that the abyssal fauna of the Meditemnean is not 
special to that sea. Dr (ilglloli himself remarks upon the 
occurrence of *'typical representatives of the North Atlantic 
deep sea fauna,” which is in accord with what Dr Kobelt says. 
That there are some forms peculiar to the Mediterranean does 
not neceiaanly invalidate the justice of Dr Kobelt's generallaa- 
tion I do not read Dr Kobelt as i^ng that "tne abyssal 
parts of the Mediterranean are azote.” How could 1 , considering 
tlmt he ^ves (p. 115) two lists of deefMca Mollosca? I under¬ 
stood him to mean that one particular locality of 4400 metres 
tn depth happened to be ui in this matter I simply referred 
to Dr Kobelt’s statement 1 neither dissented nor assented^ 
Dr Giglioli is no doubt right in asserting that the whales of the 
Mediterranean are not only not peculiar bat could not be 
expected to be. But if the number with which be la aenfaainted 
(13) repieaentthe enure Cetacean fauna of that sea, then Dr. 
Kobelt is moat emphatically right in Speaking of it as an Im* 
povenihed gulf of the Atlantic The Hiviewbu. 
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THE ECLIPSE EXPEDITION A T VIZIADURG 
1 

S O much of the material acquired to science by the 
obaervationi of the last total eclipse of the sun in 
India has now been published by the Royal and other 
Societies, that 1 now propose to give in the columns of 
Naturk a connectca account of the work done and 
arrangements adopted at Viziadurg 
Four of us left London in the RMS Luntama on 
December lo, 1897, and that vessel reached Colombo on 
January 4, 1898 As we steamed into the harbour, about 
I am on the atb, the first ship \\e passed was Her 
Maiesty’s ship Afeipomene^ many light^, white painted, 
her hull appunng phosphorescent m the dark night 
Long before the Lustfama was moored, Lieut Colbeck, 
K N , of the Melpofnene^ and an officer of the Customs 
Department were on board, and such complete arrange 
ments had been made that n few minutes afier the mails 


We left Colombo at 5pm on the same day On the 
morning of the 5^h (Wednesday) we sighted Cape 
Comonn, and in the early evening I explained, by means 
of lantern slides thrown on a screen under the bridge 
by an eighty candle glow lamp, the kind of work done 
dunng an eclipse, and how the ship's compan> of the 
yolaj^f had organised themsehes in 1896 When my 
talk was over, Captain Batten called for volunteers. To 
my delight and astonishment, and 1 must say rather 
alarm, aMut 120 officers and men at once stepped for¬ 
ward Now that, of course, meant incessant school till 
the ipoment of the eclipse However, we were all quite 
prepared for it althougn it was evident that the Eclipse 
party of three had their work cut out for them 
The next delightful thing I found was that three or 
four of the officers of the ship were just as competent to 
give instructions on the various lines of work to be at 
tempted as my assistants and myself were, so that the 
teaching was put into a very big commission 
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had been put into one lighter, the instruments, which had 
been brought on deck the day before, were being delicately 
handled into another There was therefore no sleep for 
any of us that night, and early in the morning Captain 
Chisholm-Batten, R N, of the Mflpomeney came on 
board. Shortly afterwards the eclipse party, with all their 
gear, were transferred from the mail steamer, after taking 
leave of Captain Veale and his officers, to the cruiser 
It did not require a keen observer to find out, after a 
very short time on board, that the Melpomenes had made 
up their minds to emulate the doings of their comrades on 
the ID connection with the Varanger Fjord 

eclipse oTAogust 1896, and also that this was m part due 
to the keen ipterest taken by Captain Chisholm Batten in 
all thmgs Kientific. He very soon put exactly the same 
question to me that CapUin King-Hall had dome, two 
years Iwfore on the Volage^ and 1 gave \\yva the same 
reply lie said, **If you will e^ain to the ship's 
company wfntt is wanted I will call for volunteers, and 
then we will see what can be done.” 1 did as I was told 
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This was an intenselv interesting day to me, for while 
arrangements for the eclipse of 1898 were thus advancing, 
the Melpomene was following the sea-track of the Aag- 
ship GloMgoWy which cam^ the expedition of 1871 
Cannamore was first passed, and later on Baikul, where 
my italkm was seven and twenty years ago Heigh ho I 
Why is one not always young and full of energy, and 
why should the poner of doing dwindle as one knows 
better what to do ? But that is another story 

We began our drills the same night An important 
part of the work was to get an idea of the outlines of the 
corona, and for that purpose 1 had taken out several 
discs which would hide (be more luminous lower parts of 
It in order to shield the observers' eyes, so that they 
would be in the best possible position to note the delicate 
tracery outside In addition to that, a large party had 
volunteerefd for drawing the corona, so we started draw¬ 
ing cbnipetitions , we had marks for form and for colour 
61the corona For (hit purpose the bhip rigged up a 
magic-lantem by fneans of one of the incandescent 
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Ifffhts We found a capital screen on deck in the shape 
of one of the casings, drawings and photographs 
(coloured) of the corona were thrown on the screen and 
copied under eclipse conditions. What do 1 mean by 
eclipse conditions? I mean this expenence shows that 
when the eclipse begins you must tell everybody how 
many seconds are leftf otherwise they will lose time by 
trying to find out for themselves , if the eclipse is going 
to last 170 seconds, at the instant of totality we tell them 
sa After to seconds we say, “You have 160 seconds 
more ”, after 20 seconds we tell them they have 150 
seconds more, and so on, in as encouraging a way as we 
can We adopted this plan in our practising 

The next thing which delighted me was, that not only 
was every rating in the ship represented two or three 
times over in the volunteers, but that almost all the men 
who volunteered to make these drawings had colour 
boxes. Where they get them from I do not know, but 
colour boxes they had In the examination we gave 10 
marks for colour and 10 for form , several of them got 
18 out of a possible 30 marks I mention that because 
It gives an idea of the thoroughness with which every 
part of the work was done. 

It was a little over a day's run from Baikul to Vizia- 
durg, where, on the 7th, Captain Batten, after a fine 
sweep into the bay, chose his station at % p.m. navy 
fashion, that is, pilotless, over the anchor shown on the 
chart Soon after this the native pilot, in a boat which 
had hugged the southern shore, and had, perhaps, for 
this reason been unnoticed in spite of a tatterea blue 
ensign with a lion in one of tfie comers, came on board, 
and after him a boat full of gorgeously-^parelled native 
officials accompanying Mr Bomanji, Collector of the 
district of Ratnagin, in which Vmadurg is situated, 
among them an overseer of the Public Works Depart¬ 
ment who was on the spot in charge of some most 
excellent masons and carpenters, picked men from 
Ratn^giri as we later ascertained, and plenty of matenid for 
the construction of the necessary concrete bases and huts 

Mr Bomanji came on board to report the arrangements 
which had been made for the expedition by the Govern¬ 
ment of India. As these were not quite completed, it 
was necessary for the first few days to return to the ship 
every evening, but afterwards Mr Fowler, Dr Lockyer, 
and myself took up our quarters at the Dak bungalow 
inside the fort, close to the instruments Meals were 
provided at the Collector's camp, which was also inside 
the fort 

A party was landed at the fort on the afternoon of our 
arrival, Saturday, January 8, to inspect the site suggested 
by Mr Bomanji, and it was at once evident mat it 
would satisfy all requirements, provided the fluctuations 
of temperature of the great masses of masonry composing 
the fort had no disturbing influence on the steadiness of 
the air In order to investigate this point a 3j inch 
telescope was set up, and observations of the surround¬ 
ing landscape, and, at dusk, of vanous stars, were mode, 
from which it appeared that the atmosphere was suffi¬ 
ciently steady for the observations 

We found a considerable number of coolies was also 
present to do such work as carrying packmg cases, saw¬ 
ing wood, clearing the camp, &c. 

In the fort was also a police guard sent from Ratnag^in 
The camp was watched both by day and night so effec¬ 
tively by them Yhat no dama^ to any instrument was 
reported ^ • 

D^scnption of Vtxiadmrg 

Viziadurg, we found, is practically concentrated m its 
fort A former collector of the district, Mr Sinclair, had 
been good enough to send me a photograph of it On 
I'lnding, after the collector’s visit, we found that the real 
thing is certainly far more extensive than the photograph 
suggested, and more than this, the building and its 
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history are both of very high interest The fort da tes 
f^m the fourteenth century, out it was much strengthened 
in the sixteenth when the towers and triple wallk the 
well-preserved nuns of which nowenarde it, were added. 
These towers number twenty seven ; they nse to 100 
feet, and, like the massive waUs, are built of large Modes 
of stone, now coloured dark red, and almost black in 
plac^ llie walls enclose about twenty acres, and within 
this apace are habitable buildings, two wells, and a water 
reservoir, formerly lined with lead at the bottom and to 
about 10 feet up the sides, larger than the largest of the 
celebrated tanks at Aden From the b^inning of the 
sixteenth century the fort was the headquarters of piracy 
in the Indian seas Kanhoji Angna, the admiral of the 
Maratha fleet, became a renowned corsair, and at bis 
death was ably succeeded by his son, Julaji Angna. 
These gentlemen seemed to have had it all their own 
way They respected no flag, captured many ships, 
sacked the coast towns, and, worst of all, repelled several 
expeditions sent against them by the English, Portu¬ 
guese and Dutch Julaji only finally surrendered in 1755 
to a force of twelve men-of-war whh some forty smaU 
native armed vessels, commanded by Admiral Watson, 
supported on land by an army of eight hundred European 
and six hundred native troops, under Lieut -Colonel 
(afterwards Lord) Clive Angna's fleet was destroyed, 
fifteen hundred prisoners were taken, and eight Euro¬ 
peans rescued Two hundred and fifty cannon and 
eight brass mortars were found, and besides, stores and 
vsuuables worth 125,000/ After this the fort came under 
the Peshwa's government, and his admiral, Anandrav 
Dhulop, establishing himself therein, commenced a suc¬ 
cessful career, enriched himself, and added much to 
piratical science, until finally the Bntish took possession 
of the district in 181S 

If the final cause of the pirates of Vmadurg was, as it 
seems to have been, the formation of an Eclipse camp, 
even to providing unexpended bombs for clocx weights 
the fact that they built the fort exactly where it is, com 
manding a harbour finer than that familiar to their-to-be 
confreres of Penzance,was evidently also connected with the 
resent visit of the MclpoMAW Equally sheltered from the 
ercest blasts of both the south-west and north-east mon^ 
■oons, the anchorage is as safe as it is convenient, but 
It must not at once be taken for granted that under these 
conditions the water surface is always smooth The 
goddesses of meteorology have their smaller as well as 
their greater festivals, so that what the monsoons are to 
the year the land and sea breezes are to the day The 
sea breeze sets in about noon with marvellous r^^anty, 
and IS at its height about sun-down , as the night ad 
vances eve^thing becomes calm, and at ten o'clo» even 
the rattle of the jalousies in the windows of the fort has 
entirely ceased 

Precautions and Preparations 

While considering the desirability of establishing a 
station at Viziadurg, a fnend of great Indian expenence 
was loud in bis praises of the Konkan as a bealtn resort 
He expressed his astonishment that yachtsmen, who 
generally know what is good for them, so constantly 
neglect to spend some winter months on a coast so de¬ 
lightful in many ways Our expenences entirely Justified 
my fnend's views. Of course, great precautions have to 
be taken when so much work has to be done in the sun , 
bat my Baikul expenence told me the conditions ore 
much better at Viziadurg than they are m South Canara. 
The sun's rays were almost always tempered by a breeze, 
the temperature at 8 a.m. was often about 70 degrees, 
and on shore 85 d^rees was reached later on in the 
day. 

Next morning, Sunday, January 9, the instruments were 
landed absolutdy without the shghtest difficulty. Wkh 
reference to this a few words may be said concerning the 


January 4, 1900J 


NATURE 


231 


preparations for an Eclipse Expedition, since few 
people have any idea of the labour involved or of the 
precautions to be taken In the first place, all the 
instruments to be taken out 
must be adjusted for the place 
chosen for observation , that is, 
the so-called “ Polar axis,” on 
which each instrument turns, 
must bo directed to the position 
which will be occupied by the 
pole star at the Eclipse station 
Thus, while in London the axis 
points in a direction of 514 de¬ 
mos from the horizontal, in India 
uiis direction was about i6| de- 
grrees The instruments must 
then be made to work under these 
new conditions, and each position 
of all the optical portions which 
produces the best results must be 
marked most carefully, either by 
screwing down or by lines of white 
paint, so that each can be exactly 
replaced at the station. Then 
comes the taking down and 
packing On this point I got a 
lesson in 1882 at Siout, m ^ypt, 
which 1 shall never forget It 
was a question of getting a stand, 
weighinjf about 3 cwt, of an 
equatorial telescope into the Khe¬ 
dive’s yacht There was no tackle, 
and the thing was got on board by 
the Egyptian authonties dogging 
a giant Soudanese up a plank 
with the stand on his back. Since 
then, in all the expeditions 1 have 
had to do with, all stands have 
been built upon the spot bv filling 
a wooden and paper moael with 
concrete , and, further, no pack¬ 
ing case has weighed more than 
6cMb., this enormously simplifies 
boat service. All mirrors and 
plates must be hermetically sealed 
up, parts of different instruments 
must not be mixed together in 
the packing cases, and all cases 
containing pieces of the same 
instrument must have the same 
index letter As a result of this 
system we took to Viziaduig 
eighty cases, on which the skilled 
packers employed at the South 
Kensington Museum expended 
infinite care , they were all small 
and numbei^ and lettered, so 
that they could be easily landed 
the moment the sites for the 
several instruments were settled 
The local labourers, under the 
efficient superintendence of the^ 

Public Works Department, had 
no difficulty in sorting the cases 
It was important to erect the 
huts as soon as possible, not only 
to shelter the instruments but the 
observers from the sun Among 
the precautions taken in the camp 
I may mention that lo-feet square 
screens of excellent matting made 
locally and stiffened with bamboo were temporarily erected 
to the sunward of every working party, b^h at motning 
and evening When it was necessary to go on with the 
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' work at mid-day, the same screens were supported over 
I the workers by bamboos As each instrument was 
erected it was permanently protected in the same manner 
^ With these precautions, and with 

such a climate, no one was sick 
The concrete pillars for the 
instruments were begun the day 
we landed The men were 
brought on shore in the early 
morning m order to do the drills 
and erect the various instruments 
and all sorts of other work which 
turned up , but we had to knock 
off in the middle of the day in 
consequence of the extreme heat 
It was very convenient for us that 
the Melpomene could he at such 
a short distance from the camp 
that it did not take more than a 
quarter of an hour for the various 
parties to get to work A signal 
station was at once established, 
so tlut, as at K10 in l..apl<ind, \^e 
could at once communirate with 
the ship m case anything were 
wanted 

In camp the work was incessant 
from sunrise to midnight, exclud¬ 
ing the break in the middle of 
the day 

The instruments were set up 
as soon as their bases were ready 
Mr howler and Dr Lockyer 
were enabled to report all the 
fixed instruments ana huts, eight 
in number, erected and ail but 
the final adjustments made after 
SIX days’ work. Constant clear 
skies enabled all the adjustments 
to be made without difficulty, and 
by January 17 all the instruments 
were ready. 

Lift on Shore 

It became necessary on Tues¬ 
day, January II, to transfer our 
quarters from the ship to the 
shore, as the erection of the in¬ 
struments was by that time ad¬ 
vanced to such a stage that it 
was possible to test the various 
adjustments by observations of 
stars 1 his change of front was 
accompanied by some difficulty, 
for many telegrams had been 
received telling us, now that this, 
now that that, was the shore ar¬ 
rangement which had been ap 
proved by the authonties, in one 
c.iseof the Supreme Government, 
in the other of the Government 
of Bombay The officials of the 
Bomb^ Government, in spite of 
letter from home of old date 
stating the exact opposite, were 
firmly convinced that indepen 
dently of the supply of matenal 
for huts, the organisation of the 
camp and all the astronomical 
night-work on shore was a ques¬ 
tion of a tiffin basket, that it 
was rather exhilarating than otherwise in the climate of 
India to remain on shore with the aforesaid basket till 
one o'clock in the morning, and reach it again at sunrise 
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They were also of opinion that a naan of war of some 
three thousand tons could lie practically alongside the 
fort, that there was sleeping and other accommodation 
Ml a third class cruiser for any number of shore hands , 
and finally, that it was open to anybody to walk on board 
and claim it 

The phantasmagoria of telegrams ceased on Saturday, 
and Captain Hatien, who had insisted on sending hit 
steward on shore to look after us, was no v no longer de¬ 
pendent on the wardroom mess for his meals. As we had 
no servants and could not get any, he sent two Seedie 
boys to look after us and see to the lamps at night, which 
they did most satisfactorily 1 was once more in the land 
of pantomime, and again came to the conclusion that 
after all spoken language may be a needless survival 
The Collector, camping out some httle distance away 
from the observatory, was now our host, and we had to 
thank him for unceasing forethought and kindness. We 
lunched and dined with him, and he supplied me with 
an interpreter, which facilitated matters greatly 

It tooK us some time to get through all Customs for 
malitics, and the difference between Ceylon and Bombay 
methods we found curious At Colombo, before the Lust 
tamti had come to her nioonngs, Mr Holliday, an officer 
of the Customs Department, came on board with a letter 
from Mr Lionel F 1 ee, the pnncipal Collector of Cus 
toms, offering all possible assistance m landing and 
trans shipping baggage and instruments The Bombay 
officials were evidently of the opinion that the Melpomene^ 
instead of coming from her station at Calcutta, had 
arrived straight from home full of contraband The 
local official followed me round the camp with a bundle 
of forms, until at last, in despair, 1 informed him that, 
to my regret, 1 did not know the precise value of each 
article of wearing apparel brought out, but that all 
trunks could be opened for inspection on landing, and 
1 would make any payment he might demand 

Our quarters in the fort were not viithout interest 
They were in a building much more modem than the fort 
Itself, and consisted of two rooms and a verandah on the 
first floor, approached by external stone steps Tlie 
ground floor, a little below the general level, we de¬ 
voted to B derk room and a general store-room for the 
more deTicatc parts of the instrumental equipmen* In 
each of the upper rooms, which were white-washed, 
with sanded fk^rs, there was a bedstead, a chair and 
a tub , and after all, what more does one really want ? 

1 should add that there was also a looking-glass of much 
more gorgeous make, which did good service by 
blocking a door of which the fastening had given way 
Further, in one of the bed-rooms there was a small table, 
now us^ for gastronomic and now for astronomic pur¬ 
poses. But the real furniture, both of rooms and 
verandah, were the pictures on, or rather in its walls 
i mean the \ lews from the windows when the jalousies 
were opened, especially some little time before sunnse 
and after sunset I have never seen such effects of 
gorgeous, indescribable colours Why was Lmpmann not 
there to catch these colours, unknown in Europe—the 
fierce contrasts between the water and the land, between 
the beautiful river valley and the open sea, between the 
hard outlines of the gloomy ramparts below and the 
delicate landscapes which seem to float above them in 
the gloaming , and, finally, between the pure white of the 
Mtlpomim and the blue water on which she floated—a 
blue which at certain tunes of the day put the blue of 
the Mediterranean into the shade 1 
Of mosqjiiioes there were none, indeed, the absence of 
insect life was reroailcable , of snakes w e saw few, though 
the region has a very bad reputation, so bad that in 1876 
the sum of 441/. was expended in killing 141,00a Of 
course, precautions were taken Dr Lauder Brunton 
and Prof Fraser were good enough to provide me with 
the latest things in remedies, including serum oniL 
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veneuAy which I handed over to Dr Nolan^ who posted 
up full instructions as to their use , but as this is a matter 
wnere prevention is better than cure, leggings by day 
and lamps by night were used by everybody 

And now a few words about the growth of the camp 
The first shelter erected was for the use of the signal¬ 
men, for one of the guiding principles has been that no 
one need work in the sun unless he likes, and at the very 
first It wiB necessary that there should be signalmen to 
connect the camp with the ship In relation to this first 
shelter^ an idiosyncrasy of the blue jacket, Which I had 
a previous opportunity of studying at K16, came out 
On landing in the morning 1 founa this shelter already 
christened Flaggics Villa " , the sailors on the staff of 
the other instruments were not going to be outdone, and 
as their shelters went up one got the idea of a village 
fair, for each earned a sign as 1 have previously men¬ 
tioned the 6 inch equntonal, of which Prof Pcdler 
amved to take charge on the 13th, was the “ Town Hall ” , 
the 9 inch pnsinatir camera liv^ in “ Mainsail Hall ” , 
the 6-inch prismatic camera under Mr Fowler's charge 
was accommodated m the “Central HoteL” ^^he very 
much occupied hut which covered the coelostat and the in¬ 
struments which It feeds with light, that is, the integrating 
spectroscope and the two coronagraphs, was named the 
“ Empire Palace ** The whole fort was named “ Batten's 
Camf^” and the wall on which the discs were placed was 
called the “Common Hard"—the ship hailed from Ports 
mouth—and so on In three or four days there was not 
a place which had not a name, and a Very good name 
too 

The Lectures and Drills 

The lectures went on steadily from January 5 to 17 
They were given by many of the ship's officers as well 
as by members of the Exj^dition. 

The first drills of the work to be done at the chief 
instruments during the eclipse took place on the 13th 
This statement, perhaps, requires some explanation 
When a large instrument is brought out so great a drs 
tance to observe a fleeting phenomenon it is natural to 
tiy and get out of it the greatest possible amount of 
work To secure this the greatest possible dmsioil of 
labour is the first and indeed the chief requiremenL 
This means that many heads and hands must be employed 
in each of the operations necessary, and this spells drill, 
unceasing drill 

Now, if this crowd does not work together without 
the slightest hitch, failure is ceruin 1 do not think 1 
I need say more as to the necessity for constant drill, 
but with regard to the complete operations something 
more than dnll is necessary With about rio observers 
and helpers, on the principle of cutting the coat accord¬ 
ing to tne cloth, a pretty large programme is permissible 
When once this is settled, and the volunteers have 
selected a branch of the work in which they think they 
can render most efficient help, instruction os to the 
special points must be imparted This was done without 
stmt and almost entirely oy the officers, and with such a 
will and skill that my own superfluity on the stage 
became increasingly obvious day by day While this 
set one thinking in one direction along lines not untinged 
with regrets, m another there was great cause for 
reioicmg, for it will be a grand day tor solar physics 
when the observations of eclipses will be among the 
recognised duties of n ship, such as the present one, on 
the station with a sufficient crew to tackle it 

While the instruments were being set up, one of the 
chief things accomplished was to organise the whole 
effort, so that when things were ready everybody could 
work together As the number of volunteers was so 
large, I pointed out to Captain Batten, who had volun 
tecred to aid in a special branch of the work, the 
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importance of his taking charge of the whole camp and 
giving all the necessary orders for conducting the opera 
(ions dunng the general rehearsals and the eclipse it 
self He eventually agreed to this, and the procedure 
and time signals were arranged between us 1 o me, an 
old eclipser, it was a beautiful thing shortly afterwards 
to see the splendid drill commenced in eclipse form, along 
all lines, going on to the sound of the bugle 

It wns found that with such a large number of volunteers 
we could practically undertake almost every kind of work 
which had ever been attetnpted during an eclipse The < 
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Cominander>«hip (K C B ) of the Older of the Bath, snd 
Maior General Festing has been created s Companion of the 
same Order (C B ) Dr Paine Manson, medical ad\l^G^ to 
the Colonial Office, has been appointed a Companion of ihe 
Order of St Michael and St (jeorge (CMC) 

A WEI L A n ENDRi> meeting of the membeni of the Paleeonin 
graphical and Ray Societies was held at the Geological Society's 
Apartments, Burlington House, on Tuesday, December 19, the 
Kt Hon. Sir John Lubbock, Bart , M P , President of the Ray 
Society, in the chair The object of the joint meeting was to 



Fig 3 -Prepanog fer a rchtanal. Captain Chbholm Battao and tinw-pariy at tb« actIpM c o.k 


observers were divided into twtfnt)-two groups, each in 
charge of a responsible person 
The groups of observers were as follows — 


(I) Time. 

(а) 6-lnch prismatic camera 

(3) 9-inch „ „ 

(4) Integrating speciro 
scope 

(5) 6 Inch equatorial 

(б) Coronagraph 

( 7 ) 

(8) Sketches of corona with 
out discs. 

(9) 3| inch equatorial 

(10) Observations on stars- 

(II) Shadow bonds. 

(Ia) Meteorological obser 
vations. 


(13) Hand spectroscopes 

(14) Prisms for rings. 

I 115) Polanscopc 

(16) lADdacape colours. 

(17) ,, cameras. 

\ (18) Shadow phenomena. 

(19) Klnematograph for 
I eclipM 

(ao) Klnematograph for 
shi^ow 

(at) Contact observations, 
(aa) Observations on 
natives, animals, &c 


Norman LockVER 
(/b Ac continued ) • 


NOTES. 

The list of ** New Year's Honours" includes the following 
n a m es of men distinguished by their scientific atuinments « 
The dignity of a peerage hu been conferred upon Sir John 
Lubbock, Bart Dr Lauder Brtinton has received the hohonr 
of knighthood. Captain Abney hoi been promoted to a Knight 
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present In the Rev Pror Wiltshire, the hon sec of both the 
above named societies, his portrait in oils, an illuminated 
address, and a cheque for 138/—the balance of the sum sob 
aenbed after defraying expenses—in recognition of the services 
rendered by him to these societies and to paleontology and 
Eoology dunng a period of more than thirty years. The piirimlt 
was executed by Misi Atkinson , the illuminated address by Miss 
(« M Woodward Ani>ng those present were Dr llenry 
Woodward, F R.S , President of the PaUeontographical Society, 
the Kt Rev Bishop Mitchinson, Master of Pembroke, Oxford, 
Prof T McKenny Hughes, F R.S , and Prof W J Lewis, the 
Rev R. A Bullen, the Re\ G F Whidborne, V P Pa! Soc , 
the Rev H H Winwood, Dr W T BUnford, F R S , 
Mr John Hopluason, Prof T Rupert Jones, F R.S , Sir Owen 
Roberta, Dr D H Scott, F R.S , Mr F W Rudler, b G S , 
and Mr A Strahan , many ladies were also present The pre 
aentotion address was made by Sir John Lubl>ock, and the Rev 
Prof Wiltshire responded Speeches were also nade by Dr. 
Woodward, Prof T McKenny Hughes, Rev G b Whidborne, 
and the Rev H H Winwood , 132 subscribers took port m 
the testimonial 

A CoNotks d'HlstoIredes Sdencea will be held in connection 
with the Pans ExhibiUon As the development of alt branches 
of scientific knowledge will be coniidercil, the Congress will be 
of wide interest Prof Paul Tannery n the president of thd 









234 


NATURE 


[January 4. 1900 


organUin^ committM, and Dr Sicard de Plauzides 11 the aecrc- 
tary The official address is JO l>oulevard Kaspail, Paru, 

l^Ot Milne Edwards has been elected vice president of 
the Paris Academy of Sciences for this year 

The eighth Pasteur Institute existing in France was opened 
at Lyons on Monday, the seven others, in order of seniority, 
being Pans, Algiers, Tunis, Montpellier, Marseilles, Bordeaux 
and Lille In connection with this, the hnus points out that 
there are six Institutes in Russia, ai St Petersburg, Mfiscow, 
Samara, Kharkof, Warsaw and Odessa, fue in Italy, at 
Bologna, Milan, Naples, Palermo and Turin, and two in 
Austria Hungary, at Vienna and Budapest , while there are also 
Institutes at Saragova, Malta, Bukharest, Constantinople, 
Aleppo and Tidis. There ore three in North America, at 
New York, Chicago and Havana, and two m South America, 
at Rio de Janeiro and Buenos A) res 

The important paper which Prof J J Thomson communi 
^ Gated to the British Association meeting at Dover, on the masses 
I of the ions in gases at low pressures, has been published In the 
^ December numlier of the Phihsopktcal Afa^aztptc 

Tub ion is now playing such an important part in physical 
investlgationa that many are anxious to become familiar with 
the work which has l>rought electrolysu to its present sUnd> 
'point An interesting article on electrolysis and the theory of 
ions has been communicated to La Rtvue dts dtux Memdts by 
M A, Dastre, in which our readers will 6Dd the history of the 
tubjeet fully stated 

Wb regret to see the announcement that Sir James Paget, 
Bart, F R.S , died on Saturday lost, at the age of eighty five 

Tub Tima suiea that the Porn Observatory will henceforth 
in til Its pubticationi reckon the day from midnight to mid 
night, the hours being numbered from o to 24 This system 
of time reckoning has been adopted in our NauHcal Aimonac 
olDce 1891 

We team from ScUme that Dr G A Dorsey, curator of 
anthropology, Field Columbian Museum, accompanied by an 
msHstont and the Rev 11 U Voth, have gone to the Pueblo of 
OfOiU, Arizona The object of the expedition is to secure 
additional ethnological material for the Museum, to witness the 
winter solstice ceremony just post in order to get suggestions 
for new groups, and also to start a systematic and somewhat 
eatended excavation in order to strengthen the archceological 
exhibit from this Interesting region The expenses ore covered 
by Mr Stanley R. McCormick, of Chicago, who has placed 
5000 dollars at the dispowl of the Museum in addition to the 
10,000 dollars already expended on the Hopis. 

The Daily Chr^anle recalls that a London paper of the first 
week of iSoo alluded to the then recent hot disputes in France 
and England respiting the beginning of the nineteenth century 
According to the paragraph, the famous Joseph Jfr6me Le 
fron^ais de I>jilande, wh<j then occupied the Chair of Astronomy 
in the University of Pans, had taken an active part in the con 
troveny, and he had pronounced in favour of January 1, 1801 
His decision had bew generally accepted as correct on both 
suies of the Channel The newspaper referred to remarks 
"The san^ ridiculous question was agitated in 170a** So does 
history repeat ilrelf 

At the last meeting of the British Astronomical Assncwlion, 
Mr Maunder mode a statement with reference to the arrange 
menu that are being mode by the Association for the proposed 
expedition to Spain and Algeria to view the solar eclipse of 
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May a8 Subject to a sufficient number of passages being 
•ctnmlly token l»fore January 31, the Royal Moll steamer Tagns^ 
or a Bister vessel, will be engaged, and will start from South¬ 
ampton on Friday, May 18, at 6 p.m , calling at Cadis and 
Alicante, and arriving at Algiers at 6a.m on Thursday, the 
a4th The vessel will stay there unbl after the eclipse, leaving 
at 6a.m on Tuesday the 29th, and calling at Alicante, Gibraltar, 
and Lisbon on the way to Southampton, which will be reached 
at 7 a.m on Monday, June 4. It is hoped the members of the 
Association would divide themselves into three groups—those 
obierviDg the eclipse (1) m the interior of Spam , (2) at Alicante 
or neighbourhood, and (3) in Algeria, where the ship will act as 
hotel for those who may wish to uie it in that capacity 

Under the auspices of the Albany Institute and the Albany 
Historical Art Society, the anniversary of the birth of Prof 
Joseph Henry was celebrated in that city on December 17th. 
In opening the meeting President Colvin paid a glowing 
tribute to Prof Henry The Rlectritai Rivtem of New York 
reports him to have remarked —"In 1S31 Prof Henry de¬ 
veloped his system of magnetic telegraphy, and within iheie 
halls {Albany Academy) placed a telegraph wire a mile m length, 
over which signals were sounded "by the self same magnet and 
bell which you will hear to night The telegraph was now a 
reality—he would not patent it Thus herb began u greater 
phase of his character, hii unselfishness and his devotion to the 
public welfare We are now brought face to free with that 
noble rature, which as college professor, os director and de¬ 
veloper of Smithson's magnificent bequest to the American 
people, as counsellor of the United States Government in its 
most important saentific and technical works, os a discoverer In 
many branches of science, mode him great among our greatest- 
faithful, noble and true " An illustrated account of Henry’s 
work appears m the Scuntifit Amtrtcau of December 23. 

Prop S W Strahon, of the University of Chicago, has 
recently been appointed Inspector of Sundardi, Bureau of 
Weights and Measures. In accepting this position (remarks 
Sciffia) Prof Stratton takes immediate charge of the United 
States Office of Weights and Measures at a most opportune time. 
This Office has long hod in its custody the notional standards of 
lenKth and mass, and has done much valuable work for science 
and the arts, which has been the logical outcome of this custody 
Within the lost two years the Office has taken up vigorously the 
matter of standards for electrical measurements, has acquired 
apparatus and mode special studies, and is now ready to do 
valuable work along that line It is eipecully well equipped for 
measurements of resistance of the highest degree of accuracy 

The thirty first volume of the Zetlsckrtft fur physikaluehe 
Chsmu just issued forms a pleasing novelt) in scientific public 
atiun This Jubelbond, which is published os a whole and not 
in parts as usual, is dedicated by his pupils to Prof J H van 'I 
HofT, to celebrate the twenty fifth anniveniry of his taking the 
degree of Doctor of E^iloiophy at the University of Utrecht 
The introduction to the volume, by Prof Ostwald, consuu of a 
short biography of the distinguished Dutch Professor, and an 
apprecutive of his far-reaching discoveries, together with 

a complete list, compiled by Dr £ Cohen, of his published 
researches The authors of all the papers are old students of 
Prof von’t Hoff, and each paper is written in the aothor’s own 
language, with the exception of the Polish and Swedidl con¬ 
tributors, SO that German, English, French and Dutch are 
represented. As there are twenty-six papers in all, it u hardly 
powble to give a summary of them here, but the diversity of 
the subjects treated serves to show the many sided originality of 
the author of the modern theory of solution. An exceHent 
portrait of Prof von't HofT in heliogravure u included m the 
volume. 
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D» Robiet Wallace has repabluhcd as a •eparats leaSet 
his letter to the Tim^s of November 29, on the African horse* 
sickness. The disease is a malarial fever produced by a minute 
fcmfpia which grows during the summer on the but ahether 
in water, on the soil, or as a parasite, is not yet ascertained 
Although not contagious, it is contracted by ammali exposed tc 
the night air, especially in damp sltaatioos The disease ap¬ 
pears annually, but only in certain seasons attains alarming pro 
portions Its serious character may be gleaned from the state 
ment that some 95 per cent of the animals afflicted succumb. 
And unfortunately no effectual system of inoculation has yet 
been discovered to check its ravages. Certain precautions are, 
however, mentioned, which render horses lets likely to be at 
Cocked, and we believe that horses fed on dry fodder, hke those 
of the Dridsh cavalry, stand a better chance of escape ^tban 
gram fed animals. 

At a recent meeting of the Society of Arts, Mr F G Aflalo 
read a paper on the necessity for legislative regulation of tea- 
angling. It was urged that angling from pers on the British 
coast resulted in a very appreciable diminution of the numbers of 
certain species of li^es, inch spots being favourite feeding 
grounds for fish of several descriptions. It was not that each 
boy that fished did much harm by himself, but the total catch 
by the enUre army of boy fishers must be very large indeed 
And there is one very strong reason why legislation in regard to 
restoring under need fish to the sea should be enforced 
against the angler rather than against the steam trawler This 
IS that while most of such fish are metnevably injured by the 
CrawleTi the majonty of those captured by the book, if carefully 
removed, are httle or none the worse for their temporary 
sojourn in the air It Is admitted that a large destruction of 
sn^l fish takes place through trawling, but the only remedy 
for this would be to stop the industry altogether On the other 
hand, the return of small fish captured by the hook to the 
water 11 a comparatively easy matter to enforce The general 
sense of the meeting supported the author’s views. 

The greater portion of the December Iwie of the Zo^0gist 
IS taken up by the continuation of Mr Distant’s paper on 
mimicry, the lUostration of “active mimicry” forming the 
subject of thu section Among many instructive examples, we 
may call attention to one very cunous case During the last 
deosde gardens m Hamburg have been exten8i>ely planted with 
the white leaved vaneiy of the maple, and the common white 1 
butterfly has now accustomed itself to select that shrub on which 
to Mttle Had Hamburg been a hrra %n€0gHita^ observes the 
author, there is little doubt that this practice would have been 
recorded as a sinking insUnce of passive mimicry Although 
not coming under the head of mimicry, we may mention that 
an analogous change of habit is taking place among many 
of the Argentme birds, which formerly built on the ground, 
but, as planting increases, are beginning to nest in trees. 

Wb learn from the U S Monthly WtaUktr Rtvum for 
September last, that the important international cloud work 
of the Weather Bureau, on which Profi F H Bigelow has 
been engaged for several years, u now completed, and will 
be published in the annual report of that department for 
It will be rememberod that about the middle of 
the year 1896 several meteorological services co-operated in 
taking a se^ of simultaneous observations on the height and 
motioD of the ten standard types of clouds which have been 
defined by the International Cloud Committee, and that the 
observaHcms were continoed for at least a year Those 
uadeitaken by the Weather Bureau were divided intouwo 
classes (1) Thoie made by moans of two theodolites plsocd 
at the end of a long base line These give the absolute height, 
velocity, and dlrecdcm of motion of individual clouds at Wash 
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ington (2) Those made with nephoscopes at fourteen stations 
over the districts cast of the Rocky MounUunii, giving the rela¬ 
tive velocity and direction of motion The discussion of the 
data will riiow the dlstnbution and average height of each type 
of cloud for every month, and the depth of the cone or hori* 
xontal belt in which each type may occur A very important 
subject of investigation has been the determination of the direc¬ 
tion and velocities of the horUontal motions of the air in etch of 
the eight principal levels, on all sides of the areas of high and 
low barometnc prenurei uthey move over the United States. 
This gives definite information regarding storm components, and 
will enable us to look more closely into the various theones of 
cyclones and anti-cyclones, it 11 stated that an attempt to in¬ 
terpret the analytical equations of motion has led to a different 
idea of the circulation in storms from that commonly taught by 
meteorologists 

Sevbrai drawings and reprodaclions of photographs of 

the old moon In the young one's arms" are given in the 
BulUUn of the French Astronomical Society for December, 
1899, with an article upon the subject of earth shine, or 
la lumihrt undrk as it is termed m France Curious views 
have been held as to the reason why the whole dusky ball of 



our satellite can be seen near the time of new moon Posidonius 
thought that the moon was a diaphanous body, and that the 
rays of the sun passing through It caused the dull appearance 
observed Tycho Brahe suggested that the appearance was 
produced by the illumination of the moon by Venus, and it was 
left to Leonard de Vinci to discover the real cause, namely, the 
reflection by the moon of sunlight reflected from the earth The 
accompanying illustration of the phenomenon is from a photo¬ 
graph obtained by M F (^u^isset 

Appendix III to the Kew BuUeitn oj Useful lu/ormaltsm 
for 1899 coDsiits of a dlreptory of the staffs of the Botanical 
Departments in these islands, in the colonies, and in India. 

The discovery of several lines In the infra red spectrum of 
argon or of some associated gas is announced by Messrs. R 
Naaim, F Anderhni, and R Salvador! in the dn Lineti^ 
Till <a) la The spectrum, of which a photograph u given, 
was obtained from the residual gas of one of the fomaroh of 
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Vesuviiu, but u It IS sinteJ to be perfectly identjca] in this 
region with that of argon obtained from air, and this again 
with the spectra of gases from other funiaroli of Vesuvius, from 
the rocks in the proximity of the -crater, from the Grotta del 
Cane, from the Acque Albule of Tivuli, from the Bulicame del 
Viterbo, and from the carbon dioxide Lmanations of Pergine in 
Tuscany, the authors think that these lines belong to argon or 
to some gas accompanying argon in the air The wave lengths 
of the new lines are estimated by exterpolation to be 798, 803, 
814, 83a, 84$, and S57 5, and Sigrtnr Andcrlini has b^n able 
to see the first three lines in the (irotta del Cane gas It is 
claimed that the lines in question have not been observed b> 
Crooke«, Kayscr, Eder, Valcnta and others. 

Is the Af^unHural Gaz£*te of New South Walts for Sep | 
tember, 1899, are several pipers of more than local interest. 
especially one on the timber trade of New South Wales, by R 
Dalrympic Hay , protective inoculation against anthrax, by 
Dr 1 * Tidswell, and entomological notes for 1898, by W 
troggatt The last is itluHlraled by several excellent plates of 
insects destrucuve to timber 

Wb have received Bulltttn 175 (July, 1899) of the Michigan 
Stale Agncnltural College Expenment Station (Entomological 
Depanment), editet) by Messrs. Barrows and Pettit, and con 
taming notes on about twenty species of insects observed 
during 1898, including a new moth destructive to peach, 
Deprtssarta persicaec/la, Murtfeldt The species now dealt 
with are different from those described In previous reports, 
and It is intended that future reports shall give a farther 
selection, until all the more interesting or destructive insects 
of the State have been discussed The greater part of the 
figures in thu report are original 

Wb are glad to notice that the first number of the second 
senes of TKu Libraty containi a short section dealing with the 
progress of science, and some helpful notes for lltuarians on 
■cieniifie works recently published The selection of books is 
by no means complete, nor u it as representative as could be 
wished, but there seems no rea<ton why this very useful part of 
an exceptionally interesting magazine shuild not be dei eloped 
111 fuiure numbers. An excellent photogravure of Dr Richard 
Gameit forms a suitable frontispiece to this first number 

Da J Sanderson Chrisiison's luile book ** Crime and 
Cnminals" has reached a second edition It has been enlarged 
by the addition of an appendix containing analyses of the 
'*Laetgert” case, which caused so great an excitement in 
America, and other noted crimes. The book is almost entirely 
made up of a series of articles on ** jail Types" which origin 
ally appeared in the Chui^ Tribune The photographs of 
actual criminals illustrating the volume will be of interest to 
students of cnminulogy 

The current number of the Borukte contains an Important 
contribution by Dr K Scholl to the theory of the constitution 
of the fulmiruUei. Of the numerous formulce put forward since 
the first attempt of Kekul^, the simplest is that proposed by 
Scholl, tod afterwards taken up by Nef, in connection with the 
views of the Utter on divalent carbon, namely, that fulminic acid 
tn carbyloxim, C N OH The fact discovered by Nef, that the 
mveury salt of nitromeihane on standing is partially converted, 
i)rtth loss oA*water, into mercury fulminate, li in gix>d agreement 
with the abjve simple constitution Further experimental sup¬ 
port to this view IS now given by Dr Sclioll in the present 
preliminary note, In which he aims at iraniferring the oximido 
group to a stable hydrocarbon radical Silver fulminate and 
benxene react together In presence of aluminium chloride, ftirm 
ing beottldoxim The condiuons neceasary for securing good 
yields require very careful attention, ar«d differ considerably from 
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those generally favourable to the FrUdel and Crafts reaction. 
Thus, with dry matenaU and freshly prepared aluminium chloride 
the yield was very bid , but the use of a commercial chloride 
gave good results. It was then found that the presence of a cer¬ 
tain amount of moisture was necessary to obtain good yields, the 
highest being obtained when a mixture of pure, freshly prepared 
AICls and crystallised AICI| 611,0 Was employed These re 
suits are thus of interest from two points of view, the Friedel 
and Crafts reaction and the constitution of the fulminaies 

The additions to the Zoological Society's Gardens during the 
post week include a Black backed Jackal tCants mtsouit/as) 
from South Africa, prescnied by Mr J E Matchara, a 
Mozambique Monkey {Certopilhetus pygorytkrus) from Last 
Africa, a Suricate {Suruata Uhadattjfla) from South Africa, two 

- Chelodines [fikelodina^ sp me ) from Australia, three 

Speckled Terrapins {Cttmmys guttata) from North America, 
two Block headed Tcrrapin4 {Da noma retvesi unnotor^ from 
China, deposited 

OUR ASTRONOMICAL COLUMN 

Holmes' Comet (1899II ) —M H J Zwicrs gives a nrw 
ephemens ftw this comet in ihe Astrunomisikt Nachruh 
No 3610 The object u getting so faint, however, that an 
abridgement for every fourth day only is given here 


EpAemins for xzk Greentouh Moan Time 


IS99 

R A 

h m K 

D«cl 

4 

2 10 23 50 

+ 41 5a 40 2 

8 

12 59 30 

41 35 4fi 6 

12 

15 58 86 

41 0 58 5 

16 

19 20 2J 

40 38 162 

20 

*3 > 7» 

40 17 38 4 

24 

27 > 70 

39 59 20 

28 

3119101 

39 42 23*0 

\ 1 

a 35 52 32 

+ 39 27 36 6 


Or ill 1 Ob Laos —Signor E Millosevich, of Rome, has ooni 
municHted to the Asi/onomistht Nachrichton^ No. 3609, an 
cphemcris for facilitating observations of tlie minor planet Eros 
during the coming op|HJSition at the end of the present year 
The ephemens extends over the penod 1900 September i-ipoi 
January 31, the positions being computed from the folloning 
elements — 

Elements for Epoch 1900 OAobet 31 5 Berlin Mean Time 

M =304 ij 59 7 
V b: 121 9 J2 O 

• =177 0 41 6 
U =303 30 404 

I 10 49 38 9 
12 52 48 2 

fi =2015^^ J2740 (penod 643 f4d ) 
log a =10 1638037 

The SotAR Parai 1 av —In Lomptes lenius (vol 129, pp. 
986-993), M Bouquet de la Orye furnuhes the result of his dis¬ 
cussion of the facts obtained by the various French expeditions 
sent out to observe the Transit of Venus in 1883 The reports 
liitherto published of the expedition have only dealt with the 
form of the planet's disc and the question of photography The 
calculalloDS of the solar parallax from the tunes of contact of 
the planet with the sun's limb have occupied several years, Tne 
author states that the external contacts are influenced hj the 
size of the olijeciives of the obsenlng telescopes, but the internal 
contacts do not show any such cunnecuon Using Halley's 
method, and combining the obaervatloni from the seieral 
RtalioiiB In all possible groups, he finds that 1— 

Prom observations with large telescopes p - 8" 7996 
„ „ „ small „ ^ = 8"*8o68. 

and gives mean paraitax = 8" So from the vunal observations of 
French parties. A full dlscussum of the measurei of the photo¬ 
graphic records obtained will be presented shortly. 
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PRIZES PROPOSED B Y THE PARIS ACADEMY 
OF SCIENCES FOR 190a 

Gnnd Prix des Science* MathemutiqueB wilt be awarded 
^ In 1900 for an improvement, in anv important point, of our 
knowledge of the number of claMes of quadratic fount of two 
unknowni with entire coefl^cntt, the Bordin Price (3000 
franc*), for the development and improvement of the theory of 
turfacea applicable to the paraboloid of revolution; the Fran 
crciir Price (looo fnncs), for dlicoveriea uieful to the promM of 
pure or applied mathematict 1 the Poncelet Price (2000 francs), 
for any cmtilar work publubed during the last ten years 
In Mechanics the Exlraordinarv Pn« of 6000 francs will 
be given for any work mcreanng the efficiency of the French 
navy, the Memtyon Price (700 francs), for the invention or im 
proijeroent of Instrumenta useful to the progress of agriculture, 
the mechanical arts or sciences, the Plumey Prize (2500 francs), 
for improvcmenls in steam engines or any invention contributing 
most to the progress of steam navigation 

In Astronomy the LAUnde Priu (540 francs) is offered for 
the most interesting observations, or work most useful to the 
progress of astronomy, the Damolseau Prize (1500 francs), for 
a memoir on the theory of one of the periodic comets of which 
several returns have ticen observed , the Vale Pnze, for the 
author of the most interesting astronomical obser\atlon made 
during the year, the Janssen Pnze (a gold medal), for the most 
important discovery in physical astronomy , and an anonymous 
prize of 15(X) francs, as an encouragement to the calculators of 
the minor planets, especially those discovered in the Nice 
Observatory 

In Statiitics a Montyon Prize of 500 francs, for a memoir on 
questions bearing on French staiistics. 

In Chemistra the Iccker Pnze (10,000 francs), for organic 
chemistry, and the Wilde Prize (4000 francs) 

In Mineralofra and Geolog) the Vaillant Prize (4000 francs) 
will be awaitlra in 1900 for a rigorous determination of one or 
m(»r« atomic weights, or for the study of alloys. 

In Botany the Barbier Pnze (20QO francs) is intended to 
recompense whoever makes a valuable discovery in the medical, 
flurglcal, or pharmaceutical sciences, or in botany, in relation to 
the art of healing , the Desmaziires Prize (1600 francs), for a 
memoir on the cyptogams the Montagne Prizes (1000 francs 
and ^ob francs), for work on the anatomy, |rfiysiolojpr» develop¬ 
ment, or descnpCion of the lower cyptugams, ana the There 
Pnze (200 francs) to the author or the best memoir on the 
cellular cryptogams of Europe (algse, mosMs, lichens, or fiingi), 
or on the anatomy of any spraes of European insect 
In Anatomy and Zoology the Savigny Prize (975 francs), m 
aid of youf^ travelling zoolocpsts not receivinjg Government aid, 
more especially those occ^ying themselves with the invertebrates 
of E^pt and Syru \ the Ua Gama Machado Prize (1200 francs), 
for the best memoir on the coloured parts of the tegumentary 
system of animaU. 

In Medicine and Surgery a Montyon Prise, for any discovery 
useful in the art of healing, the Br^t Prize (100,000 francs), 
for a specific antidote aMnst Asiatic cholera, or for such a 
dlscovciy of the causes or Asiatic cholera that those causes may 
be suppressed and the disease stamped out The interest on 
the cautal sum will lie awarded for a rigorous demonstration of 
the existence In the atmosphere of matcruU capable of pro 
pagating epidemic diseases, the Godard Prize (1000 francs), for 
the best memoir on the anatomy, physiology, and pathology of 
the genito urinary organs; the naktn Pnze (3400 fnncs), as a 
recompense for reseaicbes upon either the curative effects of 
carbon and carbon dioxide, or for the effects of volcanic action 
upon the spreading of epidemic diseases, the Bellion Prize 
<1400 francs), for works or discoveries espe^ly profitable to the 
health of man , the Mige Prize, for a study of the causes winch 
have favoured or retarded the progress of medicine, the Du^ate 
Prize, for the best work on the diagnosis of death, and on the 
means of preventing premature burial; the Lallemand iPnze 
(1800 fnmes), for work on the nervous system i and the Baron 
Lmey Prize (1000 francs), for the best work treating of miUtary 
medidne, surgery, or hygiene. 

In Physiology a Montyon Prize of yw francs Is of fe re d 
annually 1 the Pomat Prize (1400 francs), & a determination of 
the prfndpal anthropoihetiic data; the Martin Damourette 
Prize (1400 ffino^ and the FhiUpaauz Prize (8 m fiaacg), for 
work in expeiimental phywlogy In Physkml Geography, 
the Gay Prtte (3500 feancs), for the appUcatfon to a portion of 
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France, or a portion of ihe Alpine Chain, of the analysis of the 
geological mrcumsUnces ahich have determined tne actual 
conditions of relief and hydrography 
Of the General Pnzes, the following may be awarded in 
1900 the Arago Medal, the Montyon Prize (unhealthy trades), 
the Cuvier Prize (1500 francs), the Tremont Pnze (1100 francs), 
the Gegner Prize (4000 fnncii), the Delalande Gm^nneau Prize 
(1000 francs), the Jifrome Ponti Pnze (3500 francs), the Tchi 
hatchef Pnze (3000 francs^ the Boileau Prize (1300 francs), the 
Houllev^e Pnze (fooo francs), theCahouri Prize (30CX> francs), 
and the Salntour Prize (3000 francs) 


GEOLOGY OF JAMAICA » 

'’I'^HIRTY years have elapsed since the publication of the 
“ Reports on the Ocolng) of Jamaica,*’ by James C» 
Sawkins and others, with an appendix by Robert Etheridge , 
a work published as one of the Memoirs of the Geological 
Survey ” In the work before us Mr Robert T Hill deals anew 
with the subject, his observations being based upon surve)* 
made for Alexander Agassiz, and he has evidently spared no 
pains to investigate the geology and physical geography of the 
island in u thorough manner in accordance with modern knoi^ 
ledge It IS interesting to find him referring to the early paint 
wntten by De la Bech^e for the Geological Society in i 92 o as 

more in harmony with the conclusions to be presented by us 
than the subsequent and more extensive reports of the omcial 
surveys which supplanted them " 

Mr Hill connaers that Jamaica presents a more favourable 
opportunity for detailed geologic Investigation than any other 
tropical area. Highways, bridle paths, and railwa)s intersect 
the land m vanous directions, to say nothing of the coast cliffs 
Hence there is no lack of geologic^ sections, and the author 
has had great advantages over those who preceded him He re 
marks that the earlier researches '' failed to solve the easenUal 
problems of the succession and age of the strata," and that the 
literature of no other region, especially that relating to palteon 
tolog), ** presents so many erroneous conclusions." Cunously 
enough the author attributes this stratigraphic confusion, not 
to incompetence, but *' to an act of Providence " It Is well 
known that the onginal Director of the Tamaican Geological 
Survey, Lucas Barrett, was drowned in a diving dress, and it is 
pointra out that the endeavours to interpret his opinions were 
the chief’sources of subsequent enoneous conclunoni. The 
stratigraphlcal errors were hugely those of correlatioD, for it is 
admitted that otherwise the official reports were full of valuable 
data 

The author now starts afresh in naming and clasdfymg the 
formations, using geographical terms, rather than tbe^ of a 
lithological or pakrontological nature The uland is made up 
of Crcloccons, Eocene, OTigocene, Pliocene, and younger de 
posits, together with intrusive rocks In adopting geographical 
names it would have been well, if potuble, to have avoidra the 
use of those names which are not onginal to the island, but are 
femiliar elsewhere, to speak of the Jerusalem, Richmond, and 
Falmouth beds of Jamaica is at least unfortunate So fisr as 
they go the Yallahs, Catadupa, and Manchioneal beds sound 
more appropriate, and the same may be said of the Bogue 
Island formation 

Evidence is given to show that locally the Cretaceous, 
Eocene and Obgocene formations were siraUgraphlcally con 
Unuous, and we have a succession upwards from detrital to 
oceanic deposits. The higher Eocene beds contain CtrUkium^ 
iMctna^ and Rudistes. 

The white limestones of the Jamaican senes are shown to 
r e p r es e nt several distinct ages, from Cretaceous to Recent, but 
the mam mass belongs to the OUgocene This mass forms the 
large plateau region which is really a dissected plain, rising in 
plues to 3000 feet It is known as "the cock pit country,'* 
on account of the numerous swaltow holes, which vary from 
shallow circular basins to tmk holes 500 feet m depth. They 
are characterised by a bright red clayey soil, a residue from the 
dissolution of the limestone Dykes of dlonte and granitic 
rock penetrate Cretaceous, Eocene and Oligocene strata. The 
coastal deposits include vanous gravels, marls, and reef beds 
of later Tertiary and Recent ages. 

t "ThsOwlogy and PhyricslGMgraphjof JsmsIcB Study ofa Type 
Antlllaan Davalopmant. By Rnbsrt T Hill, Hull Afuttum 
Hmtwmri Cell,, toL uriv , 1I99, pp. ayS , with 41 plataa. (Cambridge 
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The KDlhor discuives *t some length the chnngei of phyaio 
graphy in tropcal America, in their bearing on the hiatory of 
the West Indian Islands In Turaulc times there is evidence 
of a great expansion of land from the Rocky Monntains east¬ 
wards in North America, and over the north eastern part of 
South America. *' It is probable that the continental mass as 
a whole, practically equivalent in area to the present one, 

' occupied a position sli^tly east of its present locus.'* The 
American fomliferous marine Jurassic beWged to the Pacific 
area, and may have extended as far to the east as Havana. 
No evidence is recognised for establishing land connection be 
tween the idandi and North and South American lands In Pott 
Jurassic time. The first evidence of Antillean lands is found in 
eruptive rocks of late Cretaceous lime, when it is probable there 
were marine \olcanoes. The land dtfbns constituting the 
bocene strata proves the pre existence of extensive Oetaceous 
land areas. In late Kocene and early Oligocene times there 
was a profound regional subsidence, and 3000 feet of purely 
oceanic deposits were accumulated A great uplift occurred in 
late Oligocene or Miocene times, and subsequently many minor 
movements of elevation and depression have taken place 
In an appendix some Cretaceous and Eocene corals from 
Tamafes are described by Mr T Wayland Vaughan 

H B W 


UNIVERSITY AND EDUCA TJONAL 
INTELLIGENCE 

Under the will of Mr James Brown Thomson, of Klnning 
Park, Glasgow, the Univeru^ of Glasgow will receive 10,000^, 
and the Glasgow Technical College, 2000/ 

Mr W H Dbrriman, assistant lecturer in physics at the 
Technical College, Huddersfield, has been appointed to a 
similar post m University College, Liverpool 

Science states that Dr Jokichi Takamine, oi the University 
of Tokio, Japan, known for his researches on digestive ferments, 
is at present on a tour of inipeclion of the larger educational 
institutions of the United States. He has lieen sent by the 
Japanese Crovemment to examine the scientific work and 
methods of American universiiies. 

An English Educational Exhibition will be held at the 
Impeiul Institute on January 5-ay The exhibits will comprise 
students' work, and will refer to primary, secondary, technical, 
and higher education of both sexes A senes of lectures and 
conferences on educational subiects and demonstration lessons 
will be held at the Imperial Inslitute during the Exhibluon 
Particulars of the chief science conferences Imve already been 
given (p. 189) 

The University Cerrespendemt has published its annual crop 
of amusing mistakes made by schoolboys in answers to examfna 
lion questions The follov^ng answers, selected from many 
similar ones, show how easy it is for pupils to receive inac 
curate and confused impressions when given didactic instruc 
lion, and also how essential it is that examination questions 
sbonld be explicit —When would yon expect an eclipw of the 
sun to take place? In the night—Ine sun never sets on 
English possessions, because the sun sets in the west, and our 
colonies are in the north, south, and east —The exports of 
Ci^lon are peculiar to any other part of the world The 
chief are piano steamers (sc P and O sicamers) — A cubic 
foot of water weighs 64 lbs. a squate foot of water weij^hts 
j6 lb., and a foot of water weights 4 lb,—The three pnnaple 
parts of the eye are the papll, the moat, and the burn —A 
mariner’s compass u a little poast stock up in the sea, and when 
people want to know the way, the ships go and look at it —Many 
other instances might be given, but those quoted are sufficient 
to show that there u much room for improvement in the teach¬ 
ing of scientific subjects while such haiy ideas exist in the 
minds of schoolboys. 


^ SCIENTIFIC SERIAL. 

Symemit Monthly Meteorohgical Ma^gnMisu^ December, 
1899 —1110 aims of meteorology This is a Imef synopsis ^ 
a '* Report on the Meteorology of Maryland " prepared by 
ilirection of the U S Weather Bureau. The article on 
special observations and Investigations enumeraies twenty 
nine heads under which observations are made While all are 
uscAil ID diflferent ways, any single service dealing with one- 
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thud of them would have little energy left for the improve* 
lOent of the important work of weather prediction Mr 
Symons considers that the perusal of the work, conslrtlng of 
aoottt a hundred pages, is not merely instructive as a gwde 
to the future, but also vere useful os a record of pM pro- 
gresa.—Kites and meteorology, by W A. Eddy ’This it a 
statement, in chronological order, of the vanoos occasions on 
which kites have been used m meteorologica] iDveatJgatioas, 
from those in 1749, by Wilson and Melvill, near Glasgow, 
and in 1S36 by Admiral Bach in Hudson Strait, in sending 
up thermometers, to those ven successful experhnents made 
in recent years at the Blue Hill Observatoiy, by means of 
the Eddy and Hai^rave kites —The same number also con¬ 
tains some interestmg notes on damage by lightning, injnnoua 
effects of fog on plants, and unusual snow crystals. 


SOCIETIES AND ACADEMIES 

Edinduruh 

Royal Society, December 19, 18^—Pro. Duns in the 
chair —Dr J Souttar Me Kendrick, of Glasgow, read a paper 
on the nmolysis of tisroes, physiological and pathologlral 
After a short bibliographical sketch of the nature and action 
of enzymes os they exist in the digestive juicetr with their 
method of exirocLion, and mention of the obs^voiiont of 
Nasse, Brucke, and others who had attempted to demonstrate 
the presence of ptyalin and pepsin In muscle, the author de¬ 
scribe m detail hiis method of procedure He made glycerine 
extracts of between sixty and seventy tissues of the rablxt, child, 
adult, and those obtained post mortem, and with each tissue 
extractive he endeavoured to demonstrate the presence or 
abMncC of enzymes similar in their action to ptyalin or amyl 
opsin, pepsin, trypsin, inverain and rennin A senes of ex¬ 
tracts es were aJso made from certain pathological tissues, 
namely, carcinomata, sarcomata, tissues from an eclampuc, idc 
The results pointed to the presence of pepsin, or a substance 
analogous to it, in all the tissues, physiological and potholod- 
cal, to the presence of a diostatic ferment in moat of the 
tissues, to the absence of tripsin except in the paacreas , to 
the absence of a milk curdling ferment except m those dauea 
in which It is known to exist, to the absence of an Inversive 
ferment Malignant tiuucs were found to have proteolytic 
and diastolic properties. Though rabbit's blood contained no 
diastatlc enzyme, eclamptic bli^ contained such an eniyme 
ID large amount, and all eclamptic tissues yielded extracta 
with markedly diastatic propenics. The autYior in concluoloD 
advocated the similar examination of the blood in all obscure 
diirsirf and of carcinomatous and sarcomatous growth —PruL 
Mitchell communicated a paper on the cooling of a body in 
a steady blast of air, Part 11 In the later experiments the 
air currents had been varied from 10 to nearly 1000 metres 
per minute, and the temperature had been earned up In' 
i3o”C. Newton’s law of cooling under these conditions was 
found to hold with great accuracy, and Newton’s original state¬ 
ment, imperfectly quoted by most wnters, completely verified 
The rate of cooling was shown to be proportional to the differ¬ 
ence of temperature for a given strength of blast, snd to Iw 
proportional (for a given temperature) to the strei^h of blast 
up to a value of about 450 metres per mmute, but to fall off 
from the law of proportionality for higher values. This was ex¬ 
plain^ aa a result of unsteadiness m the air current at these 
higher values —Dr Mahalanobis desenbed a new form of 
myograph, which consisted essentially of a T-shaped lever, 
pivoted so as to admit of honaontal movements hte from the 
mfluence of gravity The instrument was suitable for obtafo- 
ing myograms of iwmetnc and isotonic contractioBa of muscles, 
and most of the ordinary experiments on fotigue, tetanus, &e. 
'The momentum of the lever during oontiaction of the muscle 
was apwoxiiDately counterbalanced hf the slight increase of 
tension In an elastic band, thus securing a fidrly isotonic con¬ 
dition of the mumle.—Dr C G Kifott drew attention Xt the 
fiict that Prof Swan, of St Andrews, bad in 185^ eoostructed 
and used the form of [diotomct^ commonly asMcmted srith the 
names of Lumroer and Brodhun, who dwribed it in 1889. 
Swan’s own desenption and fipm will be found in the Thus/ 
R.S £., vol xxil, x86i —Prof Ikit, iq a note on the claim 
recently made for Ganu to the uventloD of quatemlona, showed 
that wnat Prof Klein, both In the Mathsmntwhe Anmetkn 
and in his f^ond SommerfchPs) treatise die TheoHe tie* 
Xretseis ascribed to Gauss was not the llamUtaniaa quaternlork 
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at |U 1 , but K purticalar and very limited kind of strain, which I 
couitted of a simple rotation combinad with an isotropic eiwn ' 
non, and thus Involving four conitanti only Klein and Som 
merfeld's attempted identification of Gaiui’ operator with 
Hamilton'i quaternion indicated a curious misapprehension on 
thetr part of the real essence of a quaternion —Dr C O Knott, 
ID a paper on the same subject, nve a detailed criticism of the 
section in Klein and Sommerfeld's treatise devoted to the 
discussion of the theory of quaternions 

Paris 

Academy of Science!, December a6,1899 M van Tieg 
hem in the chair — M H Milne Edwards was elected Vice Preu 
dent of the Academy for the year 190a—Note on the work con 
tamed in the volume of the Annales de I'Observatoire de Pans 
de 1897,*' by M. Lcewy This volume inaugurates a new senes of 
Antioi^s, differing from preceding volumes ooth In the nature of 
the work carried out and the form chosen for publication —On 
the radution of radio-active bodies, by M Henri Becquerel 
There would uppear to be a fundamental difference between the 
radiations of raaium and polonium salts, in spite of their similar 
photographic action, as the polonium radiations placed In a 
magnetic field show no influence of the same order as observed 
for nullum ^Experimental cultures on the adaptation of plants 
to the Mediterranean climate, by M Gaston Bonnier The 
object of these researches was to find out if plants 
taken from temperate climates to the Mediterranean 

could so modify their form and structure as to adapt 
themselves to their new surroundings. Experiments were 
carried out with a large number of different species, and 
nearly all showed, even after one season, notable differences 
in ^fbrm, the steins becoming more ligneous, even stems of 
one year’s growth, the leaves larger and thicker with the veins 
snore strongly marked —Kesearches on the tautomerism of 
benxoyl bensoic acid, by MM A. Haller and A Guyot. From 
Its mode of formation from benzene and phthalyl chloride, 
bentoyl benzoic acid would appear to have the constitution of 
An oxylactone, and this view is confirmed by the formation of 
diphenyl phthalide from its chloride But, on the other hand, 
«n many reactions lioth the chloride and acid exhibit undoubted 
IceiuDic properties. It thus appeared to be interesting to see if 
the tautomeric modifications of this acid could be obtained as 
inethvi ethers Methyl a-benzvi benzoate was accordingly pre 

I iared by five different methods, direct ethenficatlon by 
lydrochloric acid, interaction of methyl iodide and the 
silver salt, interaction of benxoyl benzoic anhydride and 
flodium methylate, action of sodium methylate upon aceiyi 
lienzoyl benzoic anhydride, and upon benzoyl benzoic chloride 
Jn all cases the same ether was produced, which would 
appear to be the true ketonic ether, C^Ift CO CgH4 CO (OCH,) 
—Remarks by M Albert Gaudry, upon a work of M Erland 
Nordenskjold.—GenenI Galbept was elected a correspondent 
for the S^tlon of Geography and Navigation —Observation of 
<he eclipse of the moon of December 10, 1899, with the photo 
gra|diw equatorial at Toulouse, by M Montangerand Ex 
penmenu with plates of different degrees of sensitiveness showed 
that panchromatic plates mve better results with a total than a 
partial eclipse,—Observatiuos of the new planet £V (Charlois), 
made at the Observatory of Besanfon, by M P CliofardeL— 
Organisation of the daily registration of the entire chromosphere 
of the sun at the Observatory at Meudon i*int results, by 
M H Dealandret.—Remarks on the preceding communication, 
by M J Jansm.—On the employment of tripbase currents in 
Jwiography, by M Oerdzinier.—On the discontiDuiiies pro- 
<luced hf the brusque expansion of compressed gases, by M 
Paul Vldlle. Diafdiragnu of collodion were constructed 
capable of standing a preasure up to twenty seven atmospheres. 
By the sudden rupture of this diaphragm, an explosive 
wave was set up, the front of which was more 
eymroetileal than when explosives are used The mean velod 
ties of propogauon of the wave were measured at different 
•dUtanoes from the dtaphragm. Velocities could thus be ob¬ 
tained of over 6 do metres per second, greater than the velocity 
of Bound.—On some phenomena preseotol by iron, by M 
Oaly Achf The resutu of the experiments upon a pure 
eample of iiou are in accoed with the views of Osmomtand 
Werth, that there are two allotropic vmrietiee of iron, • iron, 
jstable at the ordinary temperature, and g iron, steble at high 
lemperatores.— 4 >b the changes in volume accompanying the 
bardenlng of hydraulic oements, by M. H. Le Chatelier The 
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contraction was measured by scaling up the cements In the belb 
of a thermometer containing water The absolute controc 
tion after six months was between 4 c c and 5 c c per 
100 grams of cement There was at the same time an 
apparent expansion, sufficient in some cosev to burst the ^ 
bulbs of the thermometers,—On the temperature of iransforma--* 
tion ofjthe two vanetics, quadratic and orthorhombic, of mercuric 
iodide, by M D (icrnez The tranKformation temperature 
18 lafi'* The temperature of 75''. found by M Wyrouboff, is 
due to an error caused by his working ia vacuo —New exp^ 
roents upon the activity of manganese with respect to the 
uhotphorescence of strontium sulphide, by M Jum Rodnguea 
Mourelo —On molybdenum silicide, by M E Vigouroux 
Silicon combines directly with moIyMenum in the electric fur 
nace, forming MoySl|, which Is obtained pure with difficulty 
It burns in chlorine at 300*, giving Mlicon tetrachloride and 
molybdenum perchlonde —On molymenum disulphide, by M 
Marcel Guichard Of the vanous methods suggested for the 
nre(iaration of molybdenum disulphide, two only are satis- 
lactory, the fusion of potassium carbonate and sulphur with 
molybdenum dioxide, and heating sulphur to a high temperature 
with ammonium molybdate The first method gives a crystalline 
product, the second an amorphous one. By the action of heat a 
new sesquisulphide is formed, further particulars of which will 
be given in a subsequent note —The action of mtrous acid upon^ 
the leucobase CjaHuNg, by M A,Trillat.^Hcat of neutralisa¬ 
tion and acidimetry of cacodylic acid, by M Henri Hibbert 
Cacodylic acid is a feeble monobanc acid, being neutral to 
helianthine and monobasic to phenol phtlialein —The hydrate 
of sodium dioxide and the prepration of hydrogen peroxide, 
by M dc Forcrand On the anhydrous sewuichlorides 
of rhodium and indium, by M £ I.*eidid The double 
chlonde Rh.CI«6NaCI (with 3HaO or iffHgO), heated in 
a current of dry hydrogen chlorine up to 440° C gives a mixture 
of RhaCI| and NaCl from which the latter can be removed by 
washing with water The hydrogen chlonde may advantage¬ 
ously m rq>laced hy chlonne if the double salt is previously 
dried at 105"-110” C The corresponding indium chlonde is 

best obtatnm by heating Ir^CIffiNIiiCI in chlorine at 440* C — 
The biachemical oxidation of prupylglycol, bv M Andr^ Kling 
following up his previous aurk on this subject, the author has 
now proved that the reducing body formed by the oxidation of 
CHrfOH)CH(OH)CH, is acetal, CH,.CO CHfiH -On the 
preparation of the carbazides. Action oJ the hydiwnes upon the 
phenolic carbonates, by M M P Cazeneuve and Moreau By the 
interaction of phenyl carbonate and phenvl hydrazine a good yield 
of carbohydrazide is olitained Similarly hydrazine hydrate 
gives carbazfde, CO(NIl NH^)g. The method appears to Iw 
capable of general application —Combinations of lilhlunv 
chlonde with elhytamme, by M J Bonnefoi From the dis 
sociation pressures of the cxmipounds L1CI C,Hg(NH|), 
LiCl aC,H,(NH,), UCI sCgUgfNH.), the heats of dissociation 
are ealculaltd by Ciimeynm’i formula to be 13 7a caL, iix>9 
cal, and 10 50 cal These numbers were also measured directly 

in the calorimeter, and found to be 13 83 cal , ip 98 cal , and 
10 57 cal respectively —On narceine, by M Emile Leroy 
Measurements of the hcau of hydration, combustion, and for¬ 
mation of narceine and lU salts.—On the evolution of mineral 
matter during germination, by M G Andre —On the estima 
rion of the TiaTogens in organic compounds, by M Amand 
Valcur The determination of the halogens m organic 
compounds can be earned out very rapidly and ac 
cnratcly in the calonmetiic bomb, providra that a suit 
able Quantity of naphthalene is buroed at the same time 
For chlorine and liromine, strong ammonia is placed in the 
bomb, and this liquid analysed v^umctrlcally either by Mohr's 
or Volhard’s method. The whole analysis can be finished in 
half an hour For iodine the ammonia u replaced by potash 
solution Tetra lodo-ethylene, containing 95 5 
iodine, gave very good results by this method —On some effects 
of electm discharges upon the heart of maffunals, by MM f L 
Prevost and F Bottelb Under the Influence of a current of 
suitable strength, the tremulous vibrations are re|daced by true 
rhythmic coatractloni of the heart, with reslormiion of the blood 
pressure, if the current is applied within fifteen seconds of the 
appearoM of the trembling —General considerations on the 
male reproductive organs of the Culeoptera, by M L. Bordas. 
—The evolution without heterogony of an Angiostome of the 
ringcxl odder, by M Railliet —On the pigment of the 
Arenicobe, by M Pierre FanveL—ChlorophyIlian assimi- 
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Utlon Id toUr light which hM tr«Terted laves, bf M. 
Ed Gnffon The pu«ge of light through a single leaf 
causes a notable weakening In the activity of those rays wlHch 
are required for the- chlorophjlllian assinulatian* The results 
vary much with the cohdItiMs of temperature and UghHag 
On a bacterial aDoglea of dcfiiilte form, hv M Uadais On the 
elemeiltk of limited nmmelry, by M Wallcront —Observations 
on the structure of the diluvium of the Seme, by M Stanislas 
Mrankr —On a new hypothesis on the nature ci the physical 
conditions of smell, by MM Vaschide and Van Malic The 
anthoia combat the view that the sen^e of smell is due to the 
eml^on of particles from the subsunce, and suggest that the 
eflict is produced by rays of short wave length, analogous, but 
not similar to, light rays, Kbntgen rays, &c They adduce ten 
aiguraents in fa\our of their hypothesis. * On a cranial campylo 
gram, liy MM Bhn and Simon A description of an instru- 
nwnt for measuring the curves of the cranium in the living — 
^Ipirnmelric movements caused on the meridian of the sun by its 
movement in decbnalion, by M A Pumcar^ 

CAfK Tow N 

South African Philosophical Society, November 29, 
1899-^Mr L. Pinngney, President, in the chair—The 
President recorded the deciphenng, by Mr Donald Ferguson, 
^nf an old stone which has ban in the South African Museum 
slMw 1855* Tlie Slone was known to the late Dr Atherstone 
and Mr C A Fairbndge as the Mossel Bay stone It is a 
T jdcly cubical block of sandstone with a cut inscription nn one 
surface, which, hoaever, has been broken across On the 
fractured surface, at right angles to the inscribed face, there 
is a peculiarly shaped cross. Mr Sclater sent an impres 
sfeon 1/ the inscnption to Mr Ferguson, who translated it 
as ^foll^s ** Here was lust the ship Sm Gontalo in the 
yar 4630 They made [built] two boats ?'* An account 
01 I he fleet of which the Sao Goitnaio formed a ]iart Is given 
in an old MS m the British Museum, a transcript and tmns 
launn of this being sent by Mr terguson The wreck occurred 
at Hahia l<crmoza, now Plettenberg Biy, and the stone had 
originally marked the spot Some of the present inhabitants of 
PJeitcnberg Bay remember a stone liaving been sent to Cape 
Tow Hi anaat is most prolwbly this so called Mossel Hsy stone 
— Dr Oilehrist read a pnper on, and showed a specimen «>f, a 
new Aplysla. *The new species ( hirapij^sta Lowii), found at 
East Lrttdon, is the ihira known one of the group of the 
TeilibraiKhiata, characterised chiefly by the peculiar pimiion of 
the rhinophora It diHers from the other two species. 
P pipiraia (Smith) ami P monkoti ((iilchrisl) in several 
^ealurC^ which have been siqitNised 10 be characteristic of the 
genus Taraplysfa proposed by JMIslmr) —Messrs Rogers and 
schwsiz nve an account of the ** Orange River Ground 
Moiaine’^in the neighbourhood of Pneska. Sections near 
Pneska show an ancient morainic conglomerate passing under 
neaih tf^ so called Kimberley shales, and lying unconfl^ably 
on the older Jasper rocks, quartzites and granite The cou 
glomerate contains numerous striated Iwuloers, and the under 
Tying rock often msenis a rounded, scratched surface, which 
frequently forms distinct rothes moutonnhi The ice passed 
from north to south The authors could not say certainly what 
the exact reUilon of thn conglomerate to the Dwyka con 
Wlpmeratc is, but are of opinion that it partially at least rcprc^ 
fgnts the land formed ground moraine of the ancient glaacr 
whose water borne detriius has elsewhere formed the Dwyka 
conglomerate The paiier was illustrated by photographs and 
specimens of the alriaied Umlders and floor —An account of the 
earthquake of September 15, 1S99, presented the secretary, 
was taken os rca<t 
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ASTRONOMICAL AND OPTICAL ^ 
INSTRUMENTS. 

dir AstrenimitcIUn ImtrumintinkumU Von 
Dr Li,Ambronn Zwci B&ndo. Mit 1185 in den Text 
fedruckten Figureo. Ppi vi 1376^ (Berlin Julius 
Spnnger, 1899) 

Dii iHSlrumimtt dtr Firma R Fuets dertn 

Bitchreibung^ JmtUrun^^ mmd Anwittdum^ Von C 
Leisf. Mit 233 Holsschnitten im Text und 3 Licht* 
dm^Ufelit Pp. xiv + 397 (Leipzig Wilhelm 
EngelnuuiB, 18^) 

HOEVER undertakes to wnte a manual on astro¬ 
nomical instruments, or indeed on the inatrumeBts 
that the study of any branch of physics demands, engages 
in a task of no common difficulty It is impossible to turn 
over the two handsome and ponderous volumes that Dr 
Ambronn has compiled, without being struck with the 
wealth and variety of material that is submitted to our 
notice The successive effects of ingenuity as detailed in 
these volumes are so bewildering m their extent, that it 
IS quite impossible within the limits of a few paragraphs 
to do justice to the labour and research to which these 
volumes are an eloquent witness. We can only hope to 
sketch the scheme, to suggest the hoes on which, in the 
opinion of the author, a text-book on astronomical instru¬ 
ments should proceed The lucidity of explanation and 
the wealth of illustration only make the task the more 
difficult, by demonstrating the number of poinu that are 
worthy of comment and attention. 

The history of construction, the gradual evolution of 
the telescope or equatorial, interesting and inviting as 
such a subject must be, is not allowed to any patent to 
interfere with the author's project of prese|ii|i|y before 
astronomers, and before mechanicians, the which 

have been nnctiooed by experience and after 

repeated tetts. Hbtoncal remarks there MUC be, the 
compansem of the wodc and methods of quo maker with 
another, the growth of convenience and power of instru 
meitts necessitates descriptions which illustrate historical 
progress • but such remiuks are incidental, and do not 
concern the mam purpose of the work The present 
standpoint of mechanical art and the achievements of 
worldhopa of known reptttadoo, of themselves cover 
an Sttoemous groupd, whl^ will be studied with profit 
alike by those who s^ lo modify existing instruments 
Id a direction which will make them available for special 
investigationa, and by thgoe to whom are necessarily 
antntstqd tbe dupes of manofoctare and the derails of 
arrangement 

The work really coniistt gf mvm separate treatises, 
teach fairly complete in itselfi aad the whole forming an 
ancyclppsedia, an invaluable wotit of reference on astro- 
nomkal instnimcnts. These seven sections are entitled 
(0 Acoiseory appaiatiii; (a) clocks ; (3) separate parts 
of instruments i (4) micrometers; (5) instruments devoted 
to speetel parpo4M, (6) complete instruments, (7) 
obeervateiy buildiofs. Tlie di^sion Is somewhat arti- 
4 cinl, and cannot be ngorottsly mainutned. For in- 
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Stance, a heHometer might desenbed as a complete 
instrument rather than as a special form of miCfointtei't 
^and there seems no reason why chronographs 4muld 
'tot he treated under docks Of course, no confotten 
can possibly arise firom tudh a method of division, be^ 
cause edeh instruoHsit serves a definite purpo*^ and 
mode of use it perfectly defined Simplicity of coo- 
istruction is perhaps the bqst guide to arrangement,, add 
It may to that which the author has foUowed Certainly 
he is well advised in selecPng tbe screw as the first 
subject for detailed descnption, and tbe effective treat¬ 
ment applied to this simple piece of apparatus, wheiltor 
as a tod in thh bands of a mechanic or in the more 
delicate application to measurement as a micrometer, 
assures us that we are in presence of a roaster We 
have many useful and ingenious hints both in construt 
tion and use, and it is of special importance to ootire, 
as lifting the book out of the category of merely disenp 
tive works, that the author has added an example of the 
method of determining the eiiors of a screw aa the 
problem comes before the practical astronomer But 
this, and other perfectly legitimate applications of theory 
to be met els^here in the book, suggest a difficulty 
which, we feel sure, the author has expenenced, and 
introduce a feature which may be considered not ah 
together satisfactory How far should a manual of this 
character concern itself with the theory of initruQientsP 
It was evidently the intention of the author not to supply 
a descriptive work tnnply, not a manufacturer’s catali^ue 
illustrated by many engravings, but to add also a t^- 
retical treatise which might be useful to the astronomioii ^ 
student But to enter into the theory with that ngorous 
derail which charactenses many text-books, would evi 
dently carry the author too for, and might add another 
volume to a work whose length is already sufficiently 
forbidding There is, therefore, a conitan^ struggle , 
between the theoretical and desenptive parts, in which 
the former is usually worsted, and the maintenance of 
the same high standard of excellence commongD boA 
IS rendered impouible. For instance, the theory of tin 
sextant is in its way more complete than that of the 
hcliometer, simply because the same actual space is ap¬ 
proximately allotted to each One cannot help feeling 
that the author has not done himself justice in the matter 
of theoretical discussion, and we hope that he may be 
tempted to return to the subject and complete his work 
by giving a theory as precise and thorough as the 
desenptive portion is clear and satisfactory 
From the screw it would have seemed natural to hove 
gone at once to tbe reading microscope and the mKror 
meter, but the author has preferred to interpolate the 
description of levels, collimators, and other mechanical 
devices, which are not so much astronomical mstnimenth 
as aids to adjustment and means for inquiry into the 
stability of the instrument properly so-called In the 
second section, Dr. AmbiOnn br^s away from hit 
account of space measucement fe order to describe 
clocks and time recording inetnundots. Tbq treatment 
here is nMunly conducted ftora a German p<^t of vica, 
and more attention might have been bestowed on im 
provements that have been suggested by English autho¬ 
rities. But, of course, one admits readily enough that 

M 
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he hu to do with a Oermut book, wntten in Gerinao for 
Goroun students and workpeoplei and some allowance 
must be made for patriotism. What would seem a fotth 
iA one longitude may be regarded as a merit in another 
In foct, a comparison bet%reen rival methods of construe* 
tion and the effort to apprehend the manner in which 
merits, folly recognised here, are appreciated abroad, 
constitute one of the mam features of interest in this 
book. For Instance, we should gather that the gravity 
escapement is not so highly considered in Germany as 
among ourselves 

The separate parts of the Instrument which come 
under detailed description in the next section are axes, 
the telescope properly so-called with its optical airange- 
tnent, and circles. Each of these sections will be found 
to contain excellent matter, and though one might point 
out small omissions, to which accident has possibly 
directed special attention, it would be ungracious to do 
so without admitting that the author has also collected 
numerous facts that one has either forgotten or im 
pecfoctly apprehended Under the heading of circles 
wilt be found some very interesting remarks on the sub¬ 
ject of dividing engines Whether the introduction here 
IS legitimate we will not stop to inquire, fon it might be 
urged that a dividing engine is no more an astronomical 
instrument than a lathe or a screwdriver, but the in¬ 
formation IS so pertinent, and, as we imagine, rather in¬ 
accessible, that we cannot but welcome this slight 
excursion from the observatory to the workshop. 

The second volume opens with an account of the 
nucrometer in all its various forms, with wires and with¬ 
out Under this second head the author places the 
heUometer, and does not appear prepared to regard this 
peculiar device as a complete instrument But his 
practical acquaintance with ita use not only entitles him 
to speah suthontatively, but supplies him with insunces 
and emimi^ of the method of determining the cor- 
recUons. We doubt, however, if the popularity of this 
fbrm 6f measurement will increase in this country The 
dfth section is the only one to which we are inclined to 
take any exception In it we have to do with the modem 
devefopments of pbotognphy, as applied to astronomy, 
whetlw ID the determination of stellar positions or the 
interpretation of spectroscopic results. Photometers,' 
spectroscopes, heliostats, and a vgpety of other appar¬ 
atus are dovetailed together into Shis section, with the 
result that we miss the minute and varied detail that 
lends a charm to so much of the work. Neither can we 
idtogeiher accept the author's excuse that a thorough 
descnption^would lead him too for from his purpose, or 
that able authonties bice MUller and Schemer have 
recently discussed in detail the matter treated tn this 
sectum To have compiled an account of the instruments 
used for the determination of position would have been a 
perfectly mtelligible und^takiog, and it ns in foct what 
Dr Ambronn has accompluhed with gteat >kill and 
elaboratiogi Wa think be would have been well advised, 
consideruf the completeBess on which he had planned 
his woric, to have hmited his task to such instruments, 
and refold to consider those that are more particolarty 
adjuncts to the physical laboratory But it must bo 
clearly understood, tl^t it is only in companson with the 
NO. 1576. VOL. 61] 


^^mainder of the book that we notice any foiling off foom 
! the high level which is eUawfaefB^uniformly roaintaiBed* 
Some fso^quarto pages with 134 illustrations it in itself 
a treatise of considerable siie and merit, and one which 
we may accept with gratitude. 

Under the heading of "complete instruments” we 
have descriptions of every kind of Transit Circle and 
Equatorial that ingenuity has suggested and tagineenng 
skill has constructed Indeed, in some instances, such 
as the particular form of Transit Circle suggested by 
Or Common, the fertility of resource on the part of the 
inventor has outrun the makers' capacity to realise 
Sextants and Altazimuths, the Almucantar and the 
Chronodeik are not only illustrated by a proAiikm of 
diagrams, but examples of results are added. It is 
impossible to do justice cither to the wealth of mfonna- 
tion or the judicious arrangement which characterise 
this section on mendional and extra rocndionai tele¬ 
scopes For the numerous forms of equatorial receive 
the same share of careful attention and histoncal 
illustration as do the transit instruments From Sissons 
early experiment down to the latest addition to the 
Cambridge observatory, one might say that no typical 
construction has been omitted. The more one studies 
the pages of this excellent encyclopiediB of astronomical 
instruments, the more convinc^ will he be that it should 
I find a place on the shelves of every observatory, and m 
I thebbrary of every instrument maker 

The second work placed at the head of this article 
must of necessity partake of something of the nature of 
a manufocturer's catalogue, but it is so much in advance 
of the usual compibitions of that character, that a very 
feeble notion of its aim and contents is gamed by such 
a companson The production betokens not only a very 
considerable amount of enterpnse on the part ^ thoie 
who are responsible for its preparation, but it in^imatea 
the extent of the demand for high*class instminenU ns 
Germany, and shows the manner in which that demand 
IS met and encouraged In reading the book, or |fenioas> 
of It, we expenence the same feeling as ih beiag con¬ 
ducted through a saentific exhibition by the ablett of 
guides A constant succession of pleasurable surprises 
meeu one at every turn, in noting bow difflcnltiM are 
smoothed away by ingenious appliances. Dr. Letts, who 
is well known from his contnbubons to the ZHtsdiHfl fir 
fmstrumentenkumU^ plays the part of the guide with a 
skill which suggests that many of the instromenta, with 
whose adjustments he is so fomiliar, owe their final form 
to his ingenious skill Thert is no necessity to enmner- 
ate the various classes of instruments that hm find 
adequate illustration All that is needed for the physt^ 
laboratory on the side of lU optical equipment, sdwthi^ 
for education or research, finds lU place here. 
meters and spectroscopes, goniometers and poiarismg 
apparatus in wonderful vanety, microscopes with endless 
accessories, are pictured and described. And not only 
is the student considered, but the lecturer also, for an 
excellent chapter on projemion apparatus is added. The 
one foct that stands out cleaiiy foom this woodeVAil dis¬ 
play IS the progress that has been made in recent 
both m the variety of apparatus and thi^ exOs tt BKje ct 
workmanshipi 
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J^JX^LBSS TBLEGRAPflY. 

4 IRttuy •/ WirtUtt TtUgn^y^ 1&38-1899 By 
J J4 pAhiei M I £.£^ && Pp. XVII + 335 ^Edin- 
buiyt) ftod London William Blackvood and Sons, 
i«99*) 

La iom Fils Par Andrd Broca. Pp vii + 

sox (Pam Gauthier-Villan et Filt, 1899.} 

11 riRELESS tdcgraphy is a subject of absorbing 
VV popular interest at the present time Its sensa- 
jonal possfbUities are being gradually demonstrated, 
md just now a special popular interest arises from its 
Dbvious applicability to the amelioration of the state of 
isolation id our beleaguered garrisons in South -Vfnca 
Telegraphy without tsmgible means of communication 
liast howeveTi proved an attractive field of inquiry almost 
nnce Volta’s discovery of the electric current a century 
iga And when in later years the submarine cable 
t>ecame a success, the high earning power, and the high 
post also, served both to attract and to stimulate many 
inventors and scientific enthusiasts in their search for a 
system of telegraphy which would dispense with the 
costly cable. 

The first of the two books here noticed contains matter 
of great interest, and is written by an authonty on the 
history of telegraphy Mr Fahiehasunearthed with much 
diligence a gteat mass of almcst, or quite, forgotten 
expenmental work (largely relating to efforts based’on 
the conducting power of water) This, together with 
descriptions of the more recent work of Preecc, Lodge, 
Marconi and others, he presents to the reader chiefiy 
in the form of copious extracts from original papers 
One IS able to gain an idea from this book of the im¬ 
mense amount of experimental work continually being 
earned out, to be noticed possibly in the current liter¬ 
ature pf the day, and then to be forgotten save when 
some sinking practical success, such as that of Marconi, 
calls a histonan who will reKue such work from 
oblivion* 

For a frontispiece, the book lias a collection of small 
but excenent postraiu of “ the arch builders of wireless 
telegraphy,** Iran Oersted to Marconi, and ajt the end 
are gather^ a jiumber of extracts embodying the views 
of Lodge, Henry and Rowland, followed by Prof Branly*! 
classic^ on the behavioi*r of imperfect contacts to 
electncal^mdiation, and by a most interesting letter to 
Mr Fahie by Prof Hughes, describing his hitherto un¬ 
published worh on what are now called ** coherers,” which 
he was led to carry out after his invention of the micro¬ 
phone in 1877 The book concludes with a reprint of 
Marconi's patent of 1896, which ibowt how extensive his 
experiments bad been before-he came to England 
All these appendices are worthy of the most careful 
reading in the light of recent events In fact, the book 
teems with interesting matter from cover to cover 
Whi|e the work is certainly opportune, yet a careful 
peru8|] brmgs ns to the rather opposite conclusion that 
It IS alio premature. It It opportune, for a work on wire¬ 
less tele^phy from an authority like Mr. Fahie is very 
welcome aow^ It is premature, in that the subject is 
^han^ng so rgpidly that a conststent account is im- 
IKistibie.. Marconi’s psesent arrangement, though 
Lirived^tt the most careful investigation, yet teems 
be IQlnremi^irical, as for example m the almost 
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arbitrary choice of the kiud of electric waves or of co¬ 
herers, out of the infinite variety of both which are 
possible It IS still to be hoped that some other set of 
waves and some different type of coherer may be found 
equally available, and furnishing and receiving signals 
more amenable to projection in any required direction 
Success m localising the electnc waves is vital to the 
extended adoption of wireless telegraphy, yet Mr Fahie 
IS of course unable to include an account of this part of 
the subject in his book 

The author has adopted a chronological arrangement 
No other seems m fact possible. Yet we think that many 
would prefer the accounts of mere conduction experi¬ 
ments to be kept separate from e/Acrtt telegraphy 
Among other anomalies of arrangement we may mention 
that Lodge’s work on wireless telegraphy is desenbed 
under the general title of “ G Marconi’s Method ” 
(pp 227-235) 

Apart from obsolete expressions and unfortunate 
quotations from public utterances (as, “ the Kfintgen form 
of telegraph,” p viii), the author’s own language is not 
always precise. Thus “a rapidly revolving rheotome 
which broke up the current into a musical note” (p 153), 
though perhaps expressive, is not accurate Again, the 
reference to Herts’s “ expenmental proof of the hitherto 
theoretical fact” (p 183), of the identity of the velocity 
df propagation of light and of electnc waves, is hardly 
felicitous Some of the author's elucidations of theory, 
also, are not perhaps as clear as they might be An 
edition prepared at greater leisure, however, would no 
doubt be free from such passages 

The most obvious criticism of the book relates to the 
disjointed reading which anses from the author’s very 
frequent insertion of extracts But this criticism Mr 
Fahie meets half way, for in his preface he “seems to 
hear the facetious cntic exclaim, 'Why, this it all 
scissors and paste,’” and he rejoins, “So it is, much of 
It”, and he further adds that “so is all true history 
when you delete the fictions with which many historians 
embellish their facts.” If this rather pessimistic view 
be adopted, then it would seem that a readable history 
is an impossibility At all events, we certainly think 
that the constant change in literary style, both in cha¬ 
racter and quality, combined with the obsolete scientific 
expressions in which many of the extracts are couched, 
does not oontnbule to make the book readable. Indeed, 
we would describe the book as an excellent and well 
arranged store of matenal for writing a book on wireless 
telegraphy. It may be, however, that the attempt to 
render a history readslilc is to be deprecated 

The author has dedicated his work to bir William 
Preece. Its later chapters bear witness to the sinking 
way in which a Government department has so con¬ 
sistently and actively encouraged advance and scicnufic 
investigation wherever results of importance to its own 
work were to be hoped for 

There remains to sute in co n cittiton that Mr Fahie’s 
book is certainly the best; the only work of 

reference which ^ appeared ga C&e history of wireleu 
telegraphy* 

For alucidcOnd thoughtfid expoaitioo of the theory of 
the propagation of electnc waves we can cordially 
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recommend a little book by M Andrtf Broca, “ La T^d- 
^^raphie sans Fils," which has lately been published 
Within the compass of two hundred small pages of large 
print will here be found, first, a descnption of simple 
telegraphic apparatus ; then a number of chapters which, 
with the help of hydraulic analogy, serve in an effective 
and remarkable manner to introduce the electromagnetic 
theory of light, and, lastly, a good account of the action 
of the vertical-wire transmitter and of the most recent 
work on coherers 

M Broca succeeds in giving in simple scientific 
language, and without the help of mathematical analysis, 
an explanation of many abstruse points, such as the flow 
of electric currents in submanne cables and of electric 
waves along wires 

The vertical wire, according to him, emits an electric 
disturbance having an axis of symmetry, the wire itself, 
and a waye having this quality distributes its energy 
mostly {|^a plane perpendicular to the axis, a horuontal 
plane laliiii pM, the energy dimmishing with the square 
of theooafasnof the angle from the vertical axis It is 
totlnS0iaaeatntion of energy in a honzontal plane that 
the trirtHal wire owes its success as a transmitter, but 
real ooooaotration of messages transmitted by this means 
IS net to be expected (The employment of two or more 
wires inclined at different angles in the same vertical 
plane, but not necessarily close together, might possibly, 
we thmk, furnish by the intersection of two or more 
planet of greatest action, a line of reinforced action—a 
kind of imperfectly dtrwcUd message which might be 
received by an arrangement similar to the transmitter) 
An appendix gives in a few pages the mathematical 
theory of the propagation of waves along a conductor 
M Broca's little book is a valuable addition to the fast 
acctamulating literature of wireless telegraphy, and we 
be glad to see an English translation 

D K. M 


IVORK AND THOUGHT AT WOOD'S HOLL, 
USA. 

Lecimrts thi Marifu 
Woods HoUt AfassacAiiseBs^ 189S. Pp. 343 
(Boston Ginn and Co, 1B99 ) 

HIS volume, like its predecessors, is the joint pro¬ 
duction of several of the leading biologists of the 
United Sutes, indicative to a certain extent of the 
trend of thought and investigation in their midst, and, 
like Its predecessors, it teams with interest and sug- 
gcstiveneu Of the sixteen lectures reported, the 
majonty arc by well-known authors, and the book ts 
remarkable for the extent to which it deals with questioas 
of a cytological and psychological nature, m contradis¬ 
tinction to chose of a more strictly wrphological, such 
as we are accustomed to associate wMi a marine labora¬ 
tory Not that the latter have been neglectetfl for a 
remarkable fhsay by A. D Mead, on the ” Cell Origin of 
the Pgutotroch," which would seem to justify once more 
the belief In the ancestral nature of the Troebophore 
larva, is a tborough-goiag piece of sea^side work Fhe 
subject of "Cell Lineage and Ancestral Reminiscence," 
in the hands of Prof E B Wilson, yields fresh support 
for the theory that homologies only gradually anse 
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I during development, and that "the ultimite eourt 
of appeal lies in the fate of the cetls", and in a pre¬ 
liminary account of some investigations into the " Struc¬ 
ture of Protoplasm " Che same author is led Co condode^ 
with von Kdlliker, baaing his observations of dm Echi^'' 
noderm egg, that "no universal or even generalfbcmula 
for protoplasmic structure can be given, and that the 
foam-structure of Bdtschli is in certain easel at least pf 
secondary origin " 

In the course of his work be has done a great seildce in 
pointing out chat so-called "granules” areoAen really 
liquid in nature, and m emphasising the extent to whieh 
error has hitherto asisen from the general tendency to 
regard these as solid bodies. 

Among the more recondite problems dealt with are 
"Adaptation in Cleavage ” of the Egg, " Prott^lasmic 
Movement as a Factor of Differentiation,” “ Equal and 
Unequal Cleavage in Annelids,” and “ The Relation of the 
Axis of the Embryo to the First Cleavage Plane.” In the 
hands of Messrs. F R LiUie, E G Conklin, A. L. 
Treadwell and Miss C M Clapp, both the practical and 
philosophic aspects of these and cognate subjects receive 
adequate consideration The whole senes of essays are 
well worth reading, and except that the Pilose Phe 
Domenon fias not come under observation, the present 
moot poi^ in embryology have been for thejn^ part 
boldly attacked Interest amounting to curiosity at' 
taches to the descnption by Mr Lillie in Unio of what, 
following Conklin, he terms provisionally a "sphere- 
substance,” said to be"denved entirely from the inner 
sphere of the second maturation spindle,” and to kis 
allegation, which seems to us none too clear, that it 
"moves and elongates so as to mark out a definite hon- 
xonul pkine in the egg, and that the first cleavage-Quadle 
places Itself in conformity with this predetermined ar¬ 
rangement ” 

More sensational, and to our thinking less sound, is a 
lecture by T H Montgomery, jun, on some “ Observ¬ 
ations on Various Nucleolar Structures in the Cell” Like 
that on "The Heredity of the Marking in Fish Embryos” 
(J Loeb), and on " Injury ” to the Lower Animals as con¬ 
cerning " Pain Sensations ” (W W Norman), this appears 
to us premature, and the authors would have done well 
had they given both their observations and reflections 
fuller consideration An essay on "borne Problems of 
Regeneration,” by T H Morgan, is noteworthy, for the 
fact that Its author emphasises the degree to which it is 
now becoming evident in the progress of biology, that, as 
we attfinpt "to reduce living phenomena to simpler 
terms,” we sooner or later "meet with a factor that 
defies further physical analysis,” with the refrain ihai 
" we gam nothing by callmg it a vital fitwee, unless we 
can defitae what we mean by vitality " 

In a lecture on the " Elimination of the Unfit,” Or. 
H C Bumput dealt in an analytical form with the 
effbets of a severe storm on the Introduced Sparrow, add 
his observations at least serve to rhraibd us th^t we are 
perhaps not suffiaenity on the alert for evidence of 
processes In organic evolution obtainable from tbe study 
of passing events Dr W. M. Wheeler, m an intere^g 
essay on " The Theona GeaenAioms”of WoHi; justly epn 
trovertssome adverse criticism by Sachs, and estahlithee 
Wolff's position as a pioneer among pn^rmetfonists^ 
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as the S i ^f fric d who ovarcaue **the monstrous theory 
of not only tslse in itselft hot one Jealously 

fuarding die pniblan d developiiieiit and preventing all 
access to h.*' The author pointa to an an^gy between 
the rise and pr ogr es s of preefbrmationist and Darwinian 
sdiods^ which, agreed in maintaining a transformation 
of the simpler into the lomre complex have neither suc¬ 
ceeded m demonstraung how that process is achieved 

The three lectures which remain are somewhat more 
special than the rest That by Or Watasd on phos¬ 
phorescence gives welcome support to the theory of 
Qnatrefsges that this is intimatMy sstociated with con- 
tractihtyi and that a common cause would appear to 
underlie the two processes Dr Watas^ has bttn for 
years engaged upon this fasanating subject His 
treatment of it has been no less onginal than that of 
other topics upon which he has leA his mark, and we 
sincerely hope, now that he has returned to Japan, he 
will promptly give us the definitive treatise of which we 
are expectant Prof W. B Scott, whose patient, con- 
aistdnt work upon the palaeontology of the American 
Artiodactylea has for years been eagerly followed by all 
interested in mammalian descent, has m the lecture 
which he contributes to the present volume built up a 
masterly defence of the pnnciple of convergence—the 
first comprehensive defence from the palaeontological 
side—*by lack of appreaation of which it has long been 
patent to anatomists that not a few of our accepted 
clauificatory schemes and conceptions of affinity are 
arroneous He deals chiefly with recent discoveries in 
the now famous Uinta formations, and his thesis, like 
the work upon which it it baaed, is thoroughly English 
in method By contrast to the bulk of the volume 
before us, it romea as a set oflf to the too frequent in¬ 
dications of that Germanising ^ to which our American 
brethren appear somewhat prone His chief deduction 
thatall the strictly indigenous North American seleno- 
donts are branches of the great tylopodan stem'’ is 
reidete with interest 

Fjpally, there is a lengthy lecture by Prof C. O 
Whitman on *' Animal Behaviour,” setting forth in de¬ 
tail, and with comment which is exem^afy in its 
moderation and cautiousneps, a senes of expenments 
on the phenomena of response exhibited by certain 
American craatures under h^ baod (especially a 

and certain pigeoe^} He frames a thougbt- 
^ argument, which leads to the conclusion **in- 
OUnct procedes intelligcnp^'* and that roou 

^4li«the constitutional activities of protogShspi^^which, 
m ho justly psmaricsi relieves us of the inMosistencies 
IB the th«^^ instinct as intelli- 

Hif aphorism "organUftiOo WHPOs he- 
bavtour^ would aoem dgrthied to bear the fl|pe of his 
trgiemi **organiaatl«n>roeelM cell formation,^' now pro- 
pMitu:, aigi to Um, ^gi^ing ipUt in the woric which 
w o cessita e id the pubhcation of the present volume, as to 
eA hlroollabonteuri, we offer our hnrty congratulations. 
A Uttlo tpote work and a little Imi theory would be 
aq ce pmhto Jn some cases, but to tong as the connection 
b e tw ean tiie two is mamtsuaed to theoacient exeniplUied 
in tbjt pf es a n t vohose^ wfl tbaff remain content * 

dopes a senes of shqit obituary 
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notices, whi(h include those of the former Assistant 
Director at Wood’s Holl and of the author of one of 
the lectures, .together with a passing reference to the 
death of W R Hamngton, an enthusiastic young 
American, well known and greatly respected on the 
European side of the Atlantic, who recently met his 
death in a second attempt to secure the young of 
the Bichir {P^iypierus)* G B H. 


OUP BOOK SHELF 

DarsUllumg dtr 33 mogli^n Krystaliklassi n Hy Prof 


H Baumhauer 
mann, 1899.) 


Pp 36. (LeipEig Wilhelm 


Prof Baumhauer discusses the symmetry of crystals 
in accordance with recent views, and employs the axes 
of symmetry to distinguish the classes. Weiss and 
Mohs first reco^ited that crystals foil into seven groups 
depending on the relative lengths and inclinations of the 
crystallographic axes The older school of crystallo- 
grapheri, following the lead of Neumann, commen>-ed 
with the class of highest symmetry in each system, and 
derived the remainder by removing elements of sym¬ 
metry The logical method, as was pointed out by 
Gadohn. is to start with the class of lowest symmetry 
and ado elements of symmetry until the most compli 
cated class is reached Each class is, in reality, quite 
independent of any other, even if in the same system 
Grotn adopted this view in the last edition of his 

Physikalische KrystaJIographie,”and rejecting all ideas 
of hemihedrism, introduced a nomenclature which has 
been here employed by Prof Baumhauer He, however, 
differs from the Munich professor, but loins Schbnffies 
in dividing the thirty-two classes into groups depending 
on the axes of symmetry present This method splits 
up the monodinic system, two classes of which loin the 
rbombic system to form the digonal group (le the 
group with at least one axis of two fold symmetry), 
whilst the third, which possesses a plane of symmetry 
only^ remains by itself in the monogonal group The 
tnclinic class, according to the author, forms the anaxial 
group, Schflnflies, on the other hand, splits it up and 
gives the holohedral class to the digonal group, und the 
other to the monogonal group. The latter anrangement 
18 certainlv more logical, though there is something to 
be said for Prof Baumhauer’s objection that a *'2 
xdhlige Spiegelachse ” being in any direction, and there 
fore not necessarily parallel to a crystallographically 
possible edge, cannot be said to exist Tne author 
follows Schdnflies in placing the classes represented by 
phenacite and calcite respectively in the hexagonal 
group, whereas Groth includes them in the ^trigonal 
group. These two groups, however, might wdl m re¬ 
garded as one. 

A word must be said for the excellent dtagrami, which 
show very clearly the symmetry of each doss. At the 
end 18 fffvan a ascription of iuuttrative models, to be 
cfotainea frOm Dr F Krants, oTBtaui. 


Grants, oTBetaa. 


7 A# Ssm tki JmriM 0/ Ifa SssiJt Fuld 

^ CM Edi^gr^illuUn^^ Vols. IX, 1895-6, and 

X., ri«id qmb. 

tm bw Ions'hM known as the ably 

«M4ucMja«innS of one of tO J*st Sold clubs in exist- 
(Me. FuQ iKMnu of.the a m^ finj is and excursions of 
tlM E«|ex Fim Qob ai, taa, m addition to these, 

! any obwvamM ^ mleiMt to nsituralists made within 
I die Ilauta (djatoounty ere recorded, and when necessary 
QhuttmtaA 9m term natunilist is t|oite properly used 
in die yitiF iMest sensk, so that the journal includes 
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meteorological, geological, geographical and antfaro^ 
logical olmrvations, as well as others dealing with 
ancient marks, boundanet and buildings, customs and 
trades. 

The journal is an excellent example of all that the organ 
of a field dub and county natural historv soaety shtwd 
be It fulfils a double function, recording interesting 
observations which would otherwise have hitn fbraotten, 
and stimulating its members to make fresh tmrtn in 
their own districts Throughout every county oppor¬ 
tunities for observation are continually occurring, oppor¬ 
tunities which are often wasted for want of an alert local 
naturalist A fresh cutting made on a railway, a new 
gravel pit opened, an old house pulled down, afford the 
chance of interebting and often valuable observations 
when the keen and trained observer is on the spot The 
encouragement of such work is of no less importance 
for the progress of science than the comprehensive papers 
by acknowledged leaders of their sulnect which appear m 
the £^11 r NtUurahst These would be published under 
any circumstances, whereas the former are rescued from 
the multitude of observations which might have been 
The journal ib exceedingly well pnntra, and is a model 
of careful and successful raitorship E B. P 

Anltttun^ zur Darsteliun^ cktmuchtr Prapatait Etn 
Leti/aaen Jnr den prakttzeken Uniemcht in der Anor- 
j^antschen Chemte Von Prof Dr H Erdmann. 
Second edition 92 pp (Frankfort H Bechbold, 

1899) 

Thf great educational value of u well-chosen set of 
chemical preparations, as an adjunct to the usual ana¬ 
lytical courses, la now generally admitted , it has been, 
however, uuixai to select the examples ^most wholly 
from the field of organic chemiitry To Prof Erdmann 
IS due the credit of showing that a cour&e of inorganic 
preparations was not only feasible, but on account of 
the greater variety of difficulties met with in many cases, 
even preferable for educational purposes to a selection 
wholly organic In this second edition several additions 
have been made to the onginal text, including the pre¬ 
paration of ammonium perborate, drv aluminium chloride, 
arsoiious oxide, violet chromium sulphate and potassium 
lodate 

The mstructions throughout 'are very practical, the 
coat of the material havmg been borne in mind through¬ 
out, many laboratory b^-products or residues being 
utilised as the raw material lor preparations 
In the few instances where the methods given are not 
the best available, the residues are worked up in other 
preparations. The book as a whole fills a gap in chemical 
literature 

TAe Boyhood of a NahtreUtsi By Fred Smith. Pp. 

VI -f- 337 (London Blackie ana Son, Ltd., 190a) 
Tins genial account of his boyhood by a naturalist, 
writing under the pseudonym Fttd Smith, will aflford un¬ 
limited interest to any youngster with a love for live 
things That Fred Smith did not shine in school, and 
was only with difficulty made to play cncket fairly regu¬ 
larly, rather adds to his wusomeness. Indirectly, the 
book should prove useful in demonstrating the Muca- 
tional value or the study of nature at first-hand. Fr^’s 
education was unmistakahb of the kind which it is at 
present fisshionable to call ^ heuristic,” and his progress 
in his nuin|rotu researches is forther evidence of the 
possibdity el a boy, though considered a dunce at school, 
arriving manhood educated m the better sense of the 
term, svAee bis fiscuhies are properly trained and his per¬ 
ceptions kemlv alert As a gift book %r a child with a 
natural proclinty for biological work the volume can be 
thorouglily recommended; it is both instructive and 
amusing. 
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LSTTBRS TO THE BDtTOE. 

\rUMUtr dtu m»t MJ Umst^ 

prttsed iy hie eerresyondmis* Nsiikir enm 4 s MafoMir 
U fwAww, #r /# corrupond mUk / 4 s wriien of tzfeefed 
wumnseripithUonded fir Okie or any oikor port of NatOIB. 
No mohee U token of onmfmom e o m mm m ie o i i o ni*} 

The New Zealand Zoological Ragioa. 

In a paper on The Geography of Mammala** UkomMicod 
foHrtmi, Ul p. 95, and vol Iv p 35, i894)» Mr W 1 * 
Sclater divides the land surface of the eira into three great 
diviflknis, Notogcea, Neogrea, and Arctogoea, aud thcM ate nb- 
divided into six regions, the Australian legioD corresponding 
with the division Notogoea It seems to me, however, mat had 
Mr Sclater considered what ib natural iatb« than what b con¬ 
venient, he would have divided hU Notogoea into two reguMOS, 
separating the New Zealand area from that of AostralU, for 
ihw two areas are esientudly distinct from one another in all 
their great fundamental zoological choraclenstics According 
to Mr Sclater, Prof Huxley and Prof Nevrton make the 
New Zealand area a primary soologlcal region (I have not 
seen the Dictionary of Birds ** or Huxley's paper). Mr 
Sclater then says “ there is, no doubt, as has just been riiown, 
a good deal to be said for this proposal, but, on the other 
hand, there are even more valid reasoos for rctaiiung New Zea¬ 
land as a sub-region of the Australian region " Hr Sclater 
then states his *' more valid regions," which are three in 
number The first is that os he Is dealing with mammals only 
It would be absurd to give a small group of Islands, which la 
almost ntirely without terrestrial mammals the rank of a 

g nmary region Had Mr Sclater therefon left the New- 

ealand area ont of hii considerations altogether, as was wisely 
done ^ Mr P L. Sclater in hU lecture ** The Geographical 
Dlstnbntion of Mammals ' (Manchester Science Lectures, No. 5, 
Sixth Series, 1874), 1 ihonld have been entirely la accordance 
with him, and there would have been no occaMon for tbu paper 
The second reason given is that of ** practical conventeDce ” 
It seems to me, however, that convenience should only be a 
secondary consideration, and that what is natural is for more 
important Mr Sclater goes on to asy that other smalli 
insular areas might with some ju^ice put forward nearly umilac 
claims." 

New Zealand, however, stands alone In Its very remsrkable 
phyncal and biological conditioDs, and presents with thosQ of 
Australia the strongert contrasts rather than similarities. 

It 1 «, however, to Mr Sclater's third reason that 1 have more 
especially to take exception He nys “ Although New Zea¬ 
land pnispiiri no indig^us terrestrlid uummals, the fouiUr 
such as It is, shows an unmistakable affinity of varioui degrees- 
to that of Australia, and more especially to the tropkal ports of 
that continent It Is, indeed, probable that the whole of the 
founa of New Zealand bos been originally derived fton that 
•onree " 

There ore no doubt affinities between the founu of AwtniHa 
and New Zealand; bat when we consider that in Tmtlorr 
times (pnUiK Pliocene) the New Zealand bod oiea ee tn nd e il 
for to the north and west of its present limits, probeb^ os for 
at hnd Howe Island, and the fimUitles for the difigwon of 
spedcs ftom the one area to the ocher were immensely mater 
than they on at prew n t, Che wonder Is that tbess aBaitfa ora 
so dight and iniiraificont It has been tmal to kiok for 
■imilantits in the fonoos, and to attnofa much Importaaoe to- 
the occurrence of the nme or rqwBwnriHfe epeoes in both 
areas, and tha great and rmcntial dUkrenoM or thefoaaas aa- 
a whole have been largely lost right of or Ifttle mjewfood. 

I woold first remark that the pimnna Ja.Anrtnlbnfajtkfo 
mammal iaaii^(mannpUs and BMBOtremeel. and ke total 
absence ftom New Zealand, is eertalnly rigmfirant. But lat 
that pom, and, as Mr Sclater hae htmself m gg w e terf , to doter- 
miita the feog^aphiesl affinitiaa of New Zealand we mart take 
** the fomia inch as it it," o oneWng of hMi, npUfoa and Qihar 
lower gmpa 1 and when we do fob we find that tha rcpolt is 
eortly oppoei te to what Mr Sdolar would food ns 10 eipart. 

Ptot Newton Ima nodonbe AHydodewUh the affinUae of 
the New Zeoloitd birds in hfowwtk, Ofotfoswry of BMe " t I 
need not tbegreftwe dleciim thmn faai«,«xoaBt to lemaA fort fOoe 
qI tlm mort Interesting and remoflE^ foabra (donrbMfoilikrt- 
Is the fort that dorinn ment rimei at moat a fow haadred 
years baek—there existed fa| thass foadt a amer oBS spadsaoC 
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gti«ix wblfcfa tie faMentUItj dlidrtct In Mivctan that they are 
probmy w>t ovnn dUtently reUtnd to one ancMher, but nve 
arlmn ffitlte liidepciid«itly« and no repnientativet of thcae 
fanUiei mv« been found In any other country (The luppoMd 
finding DUumut and Aptwfx rtmaiu Mr De via in 
^JlueemUid, having been dtameied by Captain Hutton and Mr 
Lydelckeri la now considered to have been a mlatake.) 

Ai regards the reptiles, we have the wdl-koown and peculiar 
Tuataia pumtiaim) and a number of liarda, which 

hlesart. A. H S Lucas and C Frost have recently revli^, and 
they Uil ns that the New ZeaJand forms are not rdated to those 
of Australui (Trams New Zealand Institute, vol ixU p 264) 

The land and fresh-water molluscs have been critically revi^ 
by Mr H Suter, and Mr H Crosse, In his introductory note 
to Mr Sttter’s psper, summarises hu conclusions thus —** Lea 
faunes malaeoio^quea AnUimlienne et N^Zdtandaise sont, 
d'ailleurs, 4 premiere vue, fort difWrentes I’une de Tautre, et 
elles pr^imicnt souvent des caraci 4 res opposes. Ln rt^lit^, 
les Mollusques terrestres et fluvtatiles de la Nouvelle Z^bnde, 
ct nous comprenons sous cetle denomination, non seulement les 
deux grandea ties dn Nord et du 8ud, niais encore let lies 
Stewart, Auckland Campbell, et Kermsdec, forment un en¬ 
semble d'esp 4 cei tr 4 i particuliircs, toutes, ou 4 pen pr 4 a toutes, 
indigenes, et conititoant une faunc locale, insuialre et parfiute 
anenl caracatens^ 

Poortant, 4 notre avis, il exUte nn archlpel, dans la faune 
duquel, SI originate qu*el1e loit, on trouve des affinity marqu^ 
«( des rapports incontestableaaveccelle de la Nouvclle-Z^lande 
^'est la Nouvelle Cal 4 donie" {Jotirmalde ConckyluAcgte^ 1894, 
voL xH 215, 216) 

Mr C lledf^ hu also pointed out that the land molluscan 
fauna of New Zealand is quite distinct from that of Aastrmiuu 
«nd hu affinities rather with the faunu of Lord Howe Island, 
New Caledonia, Fiji, the New Hebrides, and Solomon Islands 
{Records Australian Museum, vol I No 7, 1891 , Rrot Linn 
Soc. N S. W , 1892 (2), vol viL p. 3^ ( Anm and Mag Nai 
Hut. 1893 (6), vol xl p 135) This is Indeed significant, 
•eipedally when the form of the ‘*New Zealand Plateau** and 
che ocean floor beyond is taken into consideration 

As regards the earthworms, Dr Benham tells ns that th^ 
** art very different frdm those of AostrUlia, on the one hano, 
a 4 d Bnrope on the other " {CamSirtary Weekiy Ptus^ May 3, 
1899) I cannot, however, agree with Dr Benham when he 
reasons that becauM species of one genus— 
whiefa is widely spread m other southern lands, arc found in 
New 2 fealand ana Queensland there must have been at one 
tHDc a land connection between New Zealand and north eastern 
Australia, There is another explanation which appears to 
■accord better with the distribution of other groups, if a land 
comMcCion is necessary Far back in Cretaecoos or early 
Tertikry tlttes (Cretacco-Tertlary of N Z geologiiu) before the 
north-eutem part of Australia had received its mammal fauna, 
the New Zealand area vaaj have been connected with New 
<THliiea via Lord Howe Island, New Caledonia, the New 
IfdbrideA, and the SMothon Irihnda; or mote probaldy theke 
islands werd then connected with New Guinea and the mam 
land, and afterwards when the land connection wu broken up, 
some'Of them became connected with New Zealand, so that a 
fedr of the pfenU and animals which spread Into Anitralia or 
nbrthwards Into New Guinea were also able to reach New 
Zealand Tbk u not a new suggestion, it hu be^ proposed 
by Csptaln Hutton and others. Mr. H. Deane, in his pren 
deiftlti address, delivered before the LInnean Society of New 
-South Wkles, March 31, 1897, said t—** The difficulties are too 
4peat in the way of such a tupjMMurion (a Pacific continent), but 
■only connections liimlar 10 that which we are certain existed 
between New Zealand, New Caledonia, the Fijis and the main 
land which wu perhaps at its peritid of greatest development 
in a state of osdUation need be conceded ” Reurding the 
Jifplne lloim of the Owen Stanley Bange in New Gnlnea, the 
Jaie Baron Sir F von Mueller, after enumeiatlim a numbn of 
'extra^CropieaJ gmm found tbert, ssM "Many of 
4 q)pcoech In their affinity to forms familiar to ns In Europe, a 
few even being fdcntie*l with BrMih spedes, and appear thus 
40 rdscb InNtw Gahiea their most sooUMm geqgim&bk limits, 
Bttt,vOiiibe other hand, many of tbeee PupaaB Ashland jolgots 
•akt of fkr southern type, stteh'^ u Drfanyv Br^petes, lAiria, 
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Dawsonia, indeed, some of the species are ebsoliitely thf same 
u cormenen of the Australian and New Zealand Atpe” (/Viw 
Roy Geographical Soc., Australia, Queensland BtaiM, ^ v. 
p 20, 18^). But without the necessity of a land connectlona 
when in Tertiary times the New Zealand land area extended as 
far u Lord Howe Island, and perhaps New Caledonui, a few 
earthworms and other animals may ha\e been earned across 
the intervening comparatively nairow sea by birds and on 
floating timber 

New Zealand insects ha\e been much neglected, and some 
groups have hardly betn touched The Cocclds, however, have 
j been admir^y worked up by the Ute Mr W M Mukell, so 
that a companioD Is possiUe When we add to Mukell’s 
" Synoptical List of Coradtc" the forms described in his three 
sub^uent papers ( 7 >wwr N Z Inst, vols. xxviii , xxix , xxx.), 

I and summarise the results we find that of the 105 species and 
I varieties which have been found in New Zealand, 78 (74 per 
cent) appear to be endemic Of the remaining 27 forms, 13 
occur alio in Australia. These 13 are widely ranging forms 
which have been found in other countries—North America, 
Europe, &,c , and occur In New Zealand in greenhouses, and 
on intr^uc^ plants. 

Most of them have no doubt been recently introduced 
to both Australia and New Zealand Two or three, such as 
Icerya pttrekasi^ may have orteinally come from Australia. 
Comds often multiply and spreau very rapidly when introduced 
to a country where the conditionB are favourable to them The 
number of forms peculiar to Australia is 30 a As regards the 
distnbntion of the genera, twenty-three have been found m 
New Zealand, of which only two are peculiar to that country , 
two of them have been found in ottier countries but not m 
Australmi and two occur in New Zealand and Australia, but 
not elsewhere These latter are CUm0*.hktoH with eleven 
species in New Zealand and two in Australia, and CoeUsiorna 
with five speaei in New Zealand and three in Australia 
This would seem to indicate that New Zealand was the 
original home of both The remaining seventeen genera occur 
in Australia and other countries, most of them bang cosmo¬ 
politan or almost so Of the ten genera which have been 
found, so far, only in AustiaHa, four belong to the sub family 
Braekyscihmoit which is essentially Australian, foui of its 
five gencta, and fony five spedes, being found only in Aus¬ 
tralia, and not one representative of this sub-family occurs in 
New Zealand It has often been pointed out that the animals 
and plants characteristic of Austnula are absent from New 
Zealand, and those of New Zealand from Australia. 

A lorn number of beetles have been described by Capt 
Brown (*' Manual of New Zealand Coleopten "): Afr A T 
Urqnhart and others have desenbed many spiders in the Trams^ 
actions of the New Zealand Institute , and Mr R W Fercday 
hu enumerated 617 spedes of lepidotera in the same publica¬ 
tion (vol XXX p 3^} When these and the other groups come 
to be revised, and disentangM, and their affiidties wovked out, 
It may be reasonably suppoaed that the results will accord with 
what nu already been me. 

In view of the above facto it b clear that not only is it tict 
" probable that the whole of the fauna of New Zealand hu been 
or^lnally derived from that souioe *^ (AoMniMa), but that only a 
small and insignificant portion oame theneb; that the New 
Zealand terrutrial fauna, as a wfiofe^Ueuenlially dbtinct from 
all others, and that its allbnoe wb^ the «na of Australia is 

la Hutton pointed 
nu known, 
t^from that of any 

llauna it is fair 
,forinany 

_j and rapid 

et hwjen in New 
„ I i* former timu 
M^coBhetors were not 
IVk not then know the 
r to (he dbtrtbuttoD of 


extremely slight As far back-as 

oat that, " The better the femmofl 


the more prominently doU it 1 
other countr)'' NUmnal df ] 

In disousring the affimtle* t 
only to consider those graap^^ 
animals have been recently Inti 
ehangu have been gouig on 
Zealand and the Australian 
collections often got mixed, 
very particular abwt localltiee^ 
ImmcnM importance and ijl 


The paucity of New ZeoMld fenebta la itot by any muns so 
neat u hu been r apces yn l ed , Theieaaon that so few spedu 
have been deKribnd far manygraipa is teiynly due to the fact 
that they have bun neglecmd^Kew Zeatonu naturaHsta, rather 
than that there are few to b 4 found. A diligent worker here 
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will be amply rewarded l>y the diecovery of many new fonna» 
whaterer group be may chooie to ti£e in hand. Mr ^ 
Marshall recently deicribed risty ilx tperies in a flnt ioitalmc&t 
of New Zealand diptera* fifty-four of which irirere new (Thuir 
N Z Inst f vol xxvlii) 

Aa the nneral laws renrdlng the dlttribotion of tpeelei can 
only be discovered from the knowledge of a very great number 
of tacts, 1 fiiUy agree with the Rev T Blackburn that *' the 
special task to be accomplished by this veneration, and in the 
present state of knowledge, is that of collecting and recording 
onidh/e*’(Presidential Address, TVwu Koy Soc. South 
Australia, 1891, vol xiv p 371), and that when we attempt 
to generalise we find bow very little is known in companaon to 
what Is yet to be discovered, and feel the need of that ex¬ 
haustive collection of the data and records of the facts that we 
arc at present engaged in procuring ” Nevertheless, 1 cannot 
concur in the suggestion tut we should altogether relegate 
"tlm investiution of the reasons of the (acts of nature** to the 
uturallsts of the next generation Not only la it even now 
exceedingly interesting and Important to summarise what we do 
know and to understand the direction in which our obaervations 
are tending, but it also makes all future work immensely more 
Interesting, and eubles the work to be carried out more in 
telligently and thoroughly It Is, however, very necessaiy when 
recording beta to have the mind free from all theoriM and 
prcconcdved Ideas which might in any vray Influence one’s 
observaliou and conclusions H Farquhar 

Wellington, N Z 


The Raalatanca of thu Air 

Kbfrrrino to Mr Bryan's summary, on page 107 of the 
current volume of Naturk, of the obaervatlou on the reilstance 
of the air, made by Le Daniec and by Canovetti, it is but (air 
to say that the conclusion " No 3,** vis that the resutance to 
a plane lur&ce depends upon its contour, i # whether circular, 
square or tnai^lar, is by no means new Precisely this result 
was deduced by Prof Hagen, of Berlin, in bis most delicate 
experiments published by the Berlin Audemy in 1874. His 
memoir is the first in Abbe's collection of translations, entitled 
" The Mechanics of the Earth's Atmosphere," and a detailed 
discusaloD of his retulu ti given at pp. 334-238 of his ** Treatise 
on Meteorological Apparatus and Methl^" Hagen's results, 
when exprewed in grams, deametres and secoi&, give the 
resisunce per square decimetre as (000707 + oxx>on3$/)i^ 
where / u the contour of the plate and v the velocit> Ai his 
experiments were made with plates of only from t to la deci 
metres on a side, and as be showed that the sixe afiecis the 
coefficient quite as iriuch u the shape, it would scarcely be 
proper to exterpolate from his small plates op to the large ones 
usea by the French investmators. We should not expect any 
close agreement for a suimoe of one metre square between 
Hagen's figures and these newer ones, but the general law that 
the pressure per square unit depends upon both the size and the 
shai^ of the plate is due to Hagen The explanation o( this 
result IS also largely due to him, it it not merely a question of 
murtous viscosity or retemal fncUon, but especially of that dis 
upation of energy that occurs in the ideu pernct fluid, and 
which has been called convective friction in the above mendoned 
treatise and elsewhere Le Dantec and Canovetti, by experi 
meatiog on a larn scale, have necessarily encounte^ such 
irregularities and ai6&cullies as must have limited the accunscy 
of theu reiulu quite u mu^ aa in the case of many other 
experiments since those of Sir Isaac Newton -In general, 
inannach as resistance per square unit varies with the rixe and 
shape of plane plates or other bodies, it can hardly be called an 
important physical constant of gr^ scientific interest It 
ce^nly hw a pnetioal interest to the aeronaut, the navigator, 
and the millwright^ but the sdentific Intermt of such experi 
merits consist essentially In determining the lines of floyr and 
the tramforiAations of energy involved In the diacontiauous 
motions* C. A. 

Wsshington, December 13, 1899. 


The object of my notice was to give a genenl account of Le 
Dantec a and Otnovetti's expeiimenu, and certainly not to 
deliver ludgmcot on those delicate questions of prlonty which 
'are mainly of pemonal interest The *<law of penmeters** 
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being so noticeably put forward as a new result, I could do 
no lea than dte the views of Le Oantee and hte nfrcec, be¬ 
tween whom and Hogen or hb advocate " C A" the mutter 
must tm There is surely a crmtradlctkm of terms In your 
correspoDdent's expreoion, ** that disripadon of eoeigy 
occurs in the Ideal perfect fluid, and w)ilcb has bM& cs Jkd 
convccllve friction in the above-mentiooed treatise and else¬ 
where ** A fluid which dissipates erMfur, enwcialW by means 
of any thing called friction, is not an "ide2rpertcotflaul’'^aoDOfd 
ing to univeTmlly accepted definitions. As to the **seieatlfie 
interest" of determinations, not only of the aerial insistence of a 
square metre, but alio of the weight of a cuUc eendmetn of 
water, the so-called meehanksl raulvalent of heat, the electrkal 
rctiitance of a copper wire, ihe Ef M F of a Clark cell, or any 
other physical quantity whose value U affected by vanoos con¬ 
ditions, this surely is a matter of opinion ; but the great amount 
of attention which is now devoted to accumulatiw stadsdeal 
data of this cisa Is suflScient indication of a generu conseasns 
of opinion in favour of such researches being regarded as valu¬ 
able from a saentifle standpoint G H Brvan 


Orey’i Rock Paintings 

In Prof Haddon’s review of Mr Mathews' "Laglehawk 
and Crow '* there are several references to Grey's rock puntlngi, 
amongst which your reviewer remarks, These rock paindngi 
are certainly very poiihng, and deserve renewed inv^igation 
on the spot '* They were investigated Mr A C Gregory, 
the Australian explorer, who, about s e venteen yean ago, gave 
me the follcwlng particulars relating to them — 

'*The importance of the native coloured drawings, published 
by Grey in hii " Travels," is much exaggeimted The cok>un are 
by no means so bright as printed, and the drawings are generally 
01 a very pnmitive kind, more or lea crude onthnes of hands 
or weapons placed on the (ace of rocks, and lines marked round 
the ed^ of the object ’’ (see /wr Amik Inst , xvi, p. 133]. 
I have also a dear remembfance of Mr Gregory blaming the 
prmten for attemoUng to make comparatively finished drawings 
of the fiices out 01 crude outlines much in the same way as was 
so commonly done in the daborate plates that accompany the 
volumes of Cook’s •* Voyage#." Mr Mathews’ ^M^ntificanon** 
miw therefore be dismissed H Linq Roth 

Ualiiax, Yorks., January i 


Bvldence of Upheaval in Vanua Leva, Pyi 

During an examination of the geology of this large island 
evidence of very extensive upheaval frequently came under my 
observation Speaking generally, the main elevated man of the 
island is the product of submarine fissure eruptions. Its surface 
is in great part traversed by mountainous ndgei, which form an 
intricate system, and consbt In each case of an axis of baric 
and often coarsdy crystalline volcanic rocks concealed beneath 
calcareous toffs and volcanic muds, which m their torn are 
covered over by agglomerates. Dnnng the movement of up¬ 
heaval, and in the ages that have since elapsed, the deittt41ng 
agenda have been so actively at work that k is not saqr to 
restore the original (brm of the surface; but It may be ofaeerm 
that In the dgjiteen months of ray sUy no evidence of a craupRl 
cavity came under my notice in the main man of the IsUmd. 
By studying the oontoufs it can be shown that Vanga Levn 
been (brined by the union during the procea of uphjBaval of a 
number of smaller islands with a central larger Island. 

Foramimferous and pteiopod bauing muds together with 
calcareous volcanic tuflb are not infteqnrat up to Avatloos of 
1100 or ifoofeet They are of scan^ oeeumnee at greater 
hek^ I but they are to be (bund In diMrent parts of tlia island 
at devabons of ttom 1500 to aooo feet { and In ote looilky I 
fiioad sea shells in a coarse tuff at MOO (bet Elevated com- 
reefs have taken a very little part In the bbOdidg op of the 
island. They exist in a few loouitlee at Ae coast, and do not 
attain a higher level than some aoc^ftet to this chmMMiao ft 
should be noted that flinu and rilloi^ cords oceor on th» 
surteoe of die lower regions all over the ftbmd. Genb in 
various stages of riUcnficatioD are fbnfid in qoantftiee in lottt 
places, espraally where a tew-lyten district now teaiks thn 
rituation of what was ones an intend esa. H B OaPFT* 

R. C. Hbrioo, Rewa, Fiji, November er, 
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Tim mclipse expedition at viziadurg^ 

1 

II. 

\^1T1N regard to secoring the best poMible obser¬ 
ve vatKMu along all liDes. the period organteatipn 
of time tignals wu ctf the first importance» indeed^ a 
fondainental condition for sucoen. The headquarter 
stair, under Cppudn Batten, was stationed at the 
eclipse dock, ab^t which a word must be said In 
an eclipse, especially when there are as many ob¬ 
servers as we on this occasion, it is well that eveiv 
one shall kno^ that be will get a good square look 
at It some time or other. In eariy echpse work this 
was not recognised, and I never felt more annoyed in 
my hfo than, when I was m Indi& tn 1871 ,1 found that 
in consequence of my ignorance or eclipse organisation. 
Captain Bailey, of the Royal Engineers, who tnvSUea 
400 miles to our camp to help us, did not see the edipse 
at alL He volunteered to give ue the time, and took to 
rehearsing the work daily L Said to him, ‘‘What you 
have to do is to put your chronometer on the table and 
then sft down focing the sun, so that at any time you like 
during the eclipse you can lode oflT the hat of^ the ebro- 
oometer and see the echpse, because now you have come 
so far it won't do for^u to 00 away without seeing 
anything " He said, '* Well, I nave bMn pmctising to 
the last two days, and I fira it very difficmt'' 1 said, 
**What are you going to do about U?" He r^ied, 
** WjsU, I shall go on practising it itU I do it” But to 
my horror, Just before tne edipse began, 1 saw him take 
his chair to the other aide of tne table, deliberately place 
his hack to the sun and look at the chronometer, and he 
never saw the edipse at all. I was determined that that 
should never happen again in any eclipse that I had any¬ 
thing to do with, and since then I have always doubled 
the timekeepers, and given cme-half of the eclipse to one 
timekeeper, and the other half to another The “ eclipse 
dock ” IS of rather peculiar construction. It only pos¬ 
sesses a seconds-hand controlled by a leconds-pendulum 
The face of the dock shows seconds, and a spiral on 
which the times are marked, so that there can be abso¬ 
lutely no mjstalce made as to the time Not only can 
the em seconds be given m that way, but if a signal at 
any particutv tloie is requisite for any particular opera¬ 
tion m any Of the obtervatones, the time signalman can 
give that tigfo as well, so that all the operations are kept 
perfectly ^eady. The pendulum (and therefore the 
dock) IS started by cutting a thread at the Word “ go,” 
which means tha banning of the eclipse. Then one o( 
the timekeepers turns his back to toe sun, standi in 
front o^the clock, and reads out the time-signals “ lao 
seconds left,** and so on, which arh marked along the 
spiral, asthe hand reaches them, while the other is looking 
at tbk echpsa The half-time signal seconds” on 
this eccasibn} U sung out by both, aM then they nght- 
abedt foce, mie man ^ng off duty and the other taking 
itf& In that Way bath see the rapsfr In order to give 
afi jfleaof die importaace of keeping the tilne domg- an 
ectfpibe, I win give Our edipse time taWq. 

At VI Vdock the **ThermomHe^” Iterty commenced 
wbik, 

xiuf9|Lm,*-^T)^**fimcoDtact” took place. 

ixtfip^.^^Njtturtdlitraud Landscape” party com- 
nmoad operations and watt foUawed at 

OWL by the i^eomcope and Prism” 

Tea bibkutes before ** totality^ Lieut de Wet, witb 
an Adfoiralty chronometer *^gave the word,” on 
which the "alert^ aoundea on the bugle. ^ 

At this sinal-* 

Ibe "stops* were bdeeki ofiTtelescopes 
. Caps off siderostat and codoetat 

1 CbotfiMMd ftoa p ajs, 
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Clocks wound 

Tiifiekeepers reported eclipse clock correct 
Observers at discs blindfolded 
Remainder of observers turned backs to sun 

Seven ramutes before '* totality " 3 “ G's ” were sounded 
on bugle as a signal to Prof P^lar with 6 indi 

at seconds before “ totality ”—90' from Lieut de Wet 
2 ^G's” on Inigle 

5 seconds before “totality”—45° from Lieut de Wet 
I “ G ” on bugle. 

On the order “go” the first timekeeper, with his back 
to the sun, ouled out “ 137 seconds,' and every 10 
seconds till 17 seconds, followed b> 10 seconds and 
7 seconds, and then every consecutive second till 
“over” was given 

Why It was necessary to use the bugle will be seen at 
once That was the o^er given to w vanoua parties,. 
Mveral of whom, especially the disc obsMvers, were a long 
distance from us. At the “ alert ” the stope we^ taken 
off the teltiKOpes , aWg^ wise precaution, for in some 
eclipses even caps haHmt been taken off at all—there 
were other things to thlutof t All the clocks were wound, 
and the observers at thh discs were blindfolded Then all 
the o^ervers tumnd their backs to the sun in order that 
they might not weary their eyes by trying to see a senes 
of phenomena of no interest to awbody. At 35 seconds 
bemre totality we had two “G'fe” sounded on the bugle 
It had been determmed that at that moment the un¬ 
covered arc of the sun measured exactly 90^ It was 
most important for the spectroscopic work that we should 
get a signal 5 seconds before totality—that is to say, 3 
real seconds before totality quite independent of any 
errors in the NmUtcal Almanac For the work of the 
prismatic cameras it was important to get a signal as 
nearly as possible five seconds before the beginning of 
totality, and, in order to eliminate the possible error of 
the chronometer, it was arranged to determine this by 
direct observations Captain Batten did a thing which 
has certainly never been done in any eclipse expedition 
before. We expected, of course, a very definite shadow, 
and he was good enough to find a native dhow and 
charter iL and anchor it in the road st e a d at such a 
distance t^t the shadow would stnke it exactly $ seconds 
before It struck the camp For another signal we calcu* 
lat^ that 5 seconds bmore totality the portion of the 
sun still visible would subtend an angle of 45” The 
moment of totality was to be determined by means of 
the 3}-inch 

Thk Work Attemptild 
W# PnsmaHc Cameras 

In the two pnamatic cameras about sixty photographa 
were requireo, the exposures varying from one to fifty 
seconds. These incluoed two senes of ten snap-shots at 
the beginnings of totalitv, and another ten at the end of 
totality, and shoU of different periods, up to thirty-six 
secmiM m one case, taken dunng the totality itself 
That was done, of course, in the hope that one exposure 
would be better than any of the others, so that we should 
be sure of getting something at its best Another reason 
was that we hoped to get records of fiunter phenomena 
In the'middje totality than we were likely to do at the 
begionisv ai^ end of it It was necessary to throw the 
snnligbt mto the camera by means of a mirror of a 
sideroftat. * 

T6 carry out this programme of work, to secure the 
results required, a minute subdivision of labour was 
imperative. In the case of each of these two instrumems 
■iz vohinteers were employed, and they were distnboted 
In the following manner — 

One observer with the finder, his duty hetngj^ to keep 
die itpagt in the centre of the ffeld of view which corre- 
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^ponded (by praviout adjuitin«nt) to the centre of the 
plate in the pnsmatic ounenu He had a timekeeper to 
record the times of contact 



Fiq 4.'—Six Incb priftmxtk 

i 

A Mid acted as timekeeper to record the exact 
momeata at which the exposures were begun and ended 

A fennh vohniteeri by means of a piece of cardboard, 
covered and unpoverea 
^ front of the pnsin, 
frditi directions given 
FoWier and Dr 
Ladsyer nMcctively 

Ilf Smmi ea«b two, ^^d 

in ab^Mber thr^imep 
wire^to^abrtit ta band 
adl aecttve the large 
^k mdes before and 
-alter exposure, taking 
them oat of, or placing 
-than back in, bags 
»tBade Jar this purpose 


being of various lengths It was also arranged that 
at five seconds before the end of totahty he should com* 
mence another senes of ten snap*sbotfc exposing the 

last of these some few 
seconds after totality. 

Nim^inck PHsmaHc 
Camera* 

This instrument was 
in charge of Dr. W. J 
S Lockyer, who was 
assisted by Lieut Per* 
cival Jone^ R.N R., and 
SIX men This instni 
inent was also fed by a 
siderostat, but the tube 
was not placed horiron- 
tally It was intended 
with one of the pnsinatic 
cameras to so mount 
the tube that the arcs 
formed on the photo¬ 
graphic plate should be 
syminetncal about ^the 
direction of dispersion, 
and It was decide that 
the Q - inch camera 
should adopt this plan 
of mounting 
The exact potfitaon of 
the tube to obtaib this 
result was carefully de¬ 
termined by calcuraon. 
To facilitate the erec¬ 
tion of the instiun^t at 
the station two wooden 
frames to carry the tube were previously made and tlfeen 
out 

It IS satiifectory to sute that the photogfepba showed 



_1 Prismatic 

nia kistrum^t, the 
-dispandon of which had 
bera increased by the 
■Addition a aecond 
Ansm, WES worked by 
Mr Fowfer, with the 
assistance of Lieut de 
Wet and five mem Mr 
owler's programme 
was to begin^Ung a 
senes of ten sniip-uiot 
pictures five soDondt 
bdbre the oommeope- 
ment tk totally, to Cfo- 
earn a recoid every 

second or tbcae^wuls of the spectrum of the chromo* 
sphere After tUekO exposed eight other plates to 
oecurephocogiaphsef the coronal riDgs, the exposures 
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that tho experiment was very succesafhl, the arcs coming 
out exactly as forecasted. 

Although this Instrument Was capable of only giving 
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about half the diipemoa of the 6-ioch, the optical parts 
wore better adapted ^ recording the ultra-violet region 
of the epeetniin^ 

The programme adopted was similar to that of the 6- 
lOch, there being two large plates (i6x6§) for recording 
a senes of ten snap-shots at and near the times of second 
and third contacts, and nme smaller plates for exposure 
during totality 

Spictrdsc 0 p€ 

This instrument consisted of a large collimator, two 
prisma of 6o^ and a receiving camera* It was entrusted 
to the care of Lieut G C Quayle, K N , with two assis¬ 
tants. The light uhich fed this instrument was obtained 
from a ccclostat, and there was still sufficient room for 
another instrument to be utilised, so the coronagraph 
was set up in the same but' 
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employed, of e^incb aperture, was entrusted to Staff- 
Engineer A Kerr, R N, who was assisted by three 
volunteers from the engine-room staff 

There being still a small amount of available surface 
of the ccelostat for other purposes, this was utilised for 
the 10 X 8 landscape camera, which was operat^ by Mr 
Turner 

The discs, six in number, were put into position by 
Lieut G C Quayle, R N , and Lieut CEB Colbeck, 
R N, being ranged along the southern wall of the 
fort, close to the Eclipse Camp. The great altitude (53*^) 
of the sun rendered the operation of setting them up 
somewhat difficult Their sizes varied from six to two 
inches, and they were so placed that they cut off 3, 5^ 
and 7 minutes of arc rotma the dark moon 
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^ Eqwacrini wttk Graiint^ Sp€c1rosc0pf 

Tfai» itiHnnMiit cpoMiied ^ a 6 inch Rnr tenunted 
aquatondly The amall gretipe em^ojeq conumcd' 
i>,a96 hpes to the inch, and w the focus of the ejrepipce 
UM plaee4 a intall {Aotogn^bie spectrum of iron for 
cc&nparison. 

Pn>& R PedleTi who came to taho'cherge oftbismstm* 
Oent, was uistM by Mr. Stfcle, ILN., gunner, end 
three other vanateers. 

^ , I 

V Tkt Qomiagn^k. 

We madh ho attempt to ebtaht any ver} fine photo* 
mpplw dT the eelnm^ Mceusd we khwd that the Indian 
S^erl ' wotdd 00 that' BM ir’was necessary to get 
some phetographs which would give us the relStionsnip 
bstwcea the diliBra)i parts of the corona which we sew 
Shd those phewtgrqfiied by means of other instmmsnts. 
The cbtmnoipScre and forooal rmgs.we especially 
hoped to gat in the prismatic eamwaa The instrument 
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Each disc occuptod the bme of three men, so that im 
all ei|jfateoit vobmceers wdre employed Of each party 
of tbr^ one volunteer kept the eye end in adjustment 
ap to the time of toealitv, another who was blindfolded 
ten minutes before totality acted as observer, and the 
third wrote dowp the renHurks of the observer 

Tib 3|^//vrA Bqmi^rial TeUscopt 

Thu teltscope waa used by me to ^observe the exact 
time of iecotid and'Udcd contacts to give the signals 
*'go'’ and '^over'* to the tfmekeepers For the first 
fiiw seconds of toiaHty I eiAployed this mstrument my 
sell to minutely observe ^tte structure of the nfts and. 
streamofs. In my absence it was used by AasHtant 
Engineer H H Wilkabiet B N , for the examinatico of 
the structure of the corona r 

Star Observations 

1 will pall from the larger instruments and ceane to 
the star oWrvationa These observations were ebdnly 
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in chim of Lieut Blac kett R N, and what he did 
every ni^ht before the eclipse was to get hts staff of 
seven or eight to observe certain groups of stars frees 
the deck tw the ship or from the shore, and detemlne 
their magnitudes as well as thev could, and make fuaps 
of them It was perfectly wonoerful how, after three or 
four nights, they could make a map of the constellation 
of Onon, not going very far wrong That stood us in 
verv good stead during the eclipse 
Fach observer was supplied with a photograph of a 
small star chart of the region near the sun, prepared by 
Dr Lodtyer This was afterwards supplemented by 
-another on a larger scale photographed at the office of the 
Trigonometncal Branch of the Survey of India at Dehra 

Obsen tttons of Shadow Bands 
Staff Soigeon Nolan, R N , observed these pheuomcna 
with the help of two assistants Previous to the eclipse 
a large erhite table doth was spread on a dat piece of 
gnowKl in front of two walls intersecting at an angle of 
whKdi were whitewashed 


Pfo r^TlMkliMautrgnplikSK 

Smdi PntM omdGrUis^ Obssrvaiions 
The spMroscopic work wae in charge of Lieut 
Colbeck, R N , and Senior Engineer Moimtifield, R N 
1 took out several spare pnsms and apectroscppei with 
wse in the hope they would be of service, and they weee 
need to the very great advantage of saence 

Mttforologtcai ObstrosUtons 
Mr Eliot, the Meteorological Reporter to the Govern 
mem of India, brought with him several important in 
etnunents with a view of mpking observations similar to 
those he bad arranged along the whole line of totality ii 
He was assisted by twelve vafuntden ’ 

/ assdsmps Cameras and Kssmmaiagra^ 

Alt the avaiUble landscape and hand cameras were | 
put m fharge of Mr Turner, of the Survey Department^ 
Calcutta* who am assisted by five volunteers 
As a well^dnontd shadow had been anticipated, the 
kinematograflf was used for the first time in an attempt 
to photogrqio ite passage through the atr 
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The Marquu of Graham brought out wHh bun two 
kinematognphs, one for the reeecdnif of the wbofo 
phenomenon of theedipae, end the ether for pbotoffaplv> 
ing the moon’s shadow as it swept across the eartVs 
surface Hie latter was put m ctiaige of Mr H P 
Barnett, RN, Paymaster, with one assistam The 
kinematografA for the eclipse was wotked by the 
Marquis of Graham himself, and five volunteers. Tim 
mstrument was fed by a sm^ coelostat 

The above statements will give an idea of the com 
pletenen of the organisation rendered possible by such 
a wealth of observers, and it is to be hoped diat the 
example set in 1898 may be followed m the echpscs of 
this and the following years Norman Lockvbr 

THE YANGTZE VALLEY^ 
l^RS BISHOPS volume gives an account of a journey 
undertaken, the author tells us, solely for recreation 
and interest after tome months of severe travelling in 

Korea The book it a 
valuable contribution to 
the literature of travel 
both from the remark 
able personality of the 
writer and from the 
public interest recently 
directed to our projected 
^^spheie of influence 
in the Yangtse VaUey 
The greater part of t]he 
route followea has be 
cornea ”beaten track’ 
for travellers who feotn 
time to time have re 
corded their experiences 
and supiplied valuable 
Btadsticu accounts of 
the potentialities of this 
part of China. The 
author, however, in her 
danng attempt to reech 
the of the MaUUe 
country, entered um 
new and untrodden 
ground, and haa given 
a graphic aoceunt m her 
adventures in one of t)w 
most picturesque moifo 
tain lands of China, the 
home of this dbsenre 
aboriginal tribe. 

The story is all the more fesanating because ic is 
written by a woman who has been car w to note the 
detadh of her environment day by day la a manner quite 
her hwdj and always interesting Some light has been 
tbrowd upon this race of mountaiiieert, who, physicaBy 
imd in mr mannert and customs.are a people apart 
from the Chinese^ who have maintained thmriqkacaeter<* 
istics, their languege, and their independence Uuoiqth 
the centuries^ ]^hd at lest have been driven by iheir foes 
to the mountem sohtodes of Ssechttan and otb« parfe 
of the empire 

It ts to be regretted that Mrs Bi^p was unable to 
add to her exceUeat senes of pbotOgmphs some types ot 
thexacq^ or to afford some ^ue to the language/which 
appean m bo an unknown tome written m Tibetan 
tnaiactem They are, one would rappose^ allied to the 
Stfon andTll^ofo visited by Ba ber, 

The Aral all^>te^ deals with the Vangtse Valley-Hwr 
sphere of influence Appnnomate figures are bm set 

^ saErwissrs^’ 
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rebtfav g«ognphicftl am and population, and 
tlM coastant aoil-cmting and fBtt 9 i*tn|f boctioM of the 
mat rivar. The Yaagtte and its mahv tributanes an 
3 aa c ril >ed, tapfdemaitM by an account or the uKstraiable 
value ii dtON affluent! ai ntghwayi of commerce. The 
atinual rbe of the Yangtze is dealt widi, and its influence 
over the distficts flooded dunng part of the jmr 

The burning questions of “ s^ens of influence ” and 
the open door are noted as modes of expression de 
signea to conceal (especially spheres of influence) “ much 
gre ed for oursdves not always dexterously doused, and 
much jeatoosy and suspicion of our neighbours, and much 
interest in tM undisguised scramble for concessions, in 
wfoch we have been takmg our share at Peking ** Alt 
this while we ignore the men who have 
been for two thousand years making China 
worth scramblmg for The author dreads 
** breaking up the most ancient of earth’s 
avUisations without giving any equivalent ” 

After having read the book throughout, the 
impression left on one’s mind is that 
China’s most antiquated type of civilisation 
IS not without Its grave defects, and that 
it might be replaced with advantage by 
a freu importation from any European 
state. 

Theoretically, there is much virtue and 
goodness in the paternal government of 
China, while its practical results, as one 
sees them in the condition of the people, 
are far from satisfactory The rulers have 
fidlen away from the ancient paths of 
nghteousncsB, and lapsed into iniquity 
TIu malftUsance of Mandarins may not 
prove BO oppressive in the intenor of 
Szechuan as in other pans of China, where 
nature is less bouiUifui, and the consequent 
struggle for existence harder The author 
says ‘‘The human product of Chinese 
civilisation and government is to us the 
greatest of all enigmas,” and so he remains 
to those who know him best* His best 
points are then catalogued correctly, and 
the qualities which are the making of him 
i^ien an immigrant under a liberal and 
enlightened government m a colony such 
as the StrmiU Settlements, and which, at 
the same time, render him a most objec¬ 
tionable additton to a community where his 
thnft, sbbnety and industry enable him to 
comp^e sucoessfolly in the lower fields of 
white labour One peculiar phase of 
Chinese character may be noted, that is, 
the dinified gravity of the race, which 
4 ne is disposed to think is the product of 
mingled vacuity and conceit, rather than 
the expression of deeply sensitive Con- 
fenan minds. 

> '^The Yanstae basin is a magnificent 
sphere of unuence for all the iMuitnal 
iB dions for ftur, if not friendly nvalry, and 

preserve the open door there ** 

TMs squares with the consensus of i^nions df tra* 
veilen hi that fovoured region It ofterB no field for 
eiftidradon, it in now over-populated, hardly produang 
food enotmh for the rsquiremente of its people who 
oming fUuurcL or partial failure of crops, pensh in 
th onri uH ti of mmine and pesdletme. It is alone to the 
commeicul possibilities that will follow opening up the 
country^ and explpitiim its vast coal-fields and stores of 
immenu wealllv that foreign enterprise must look for lU 
lewaid. 

Shanghai a described and illustrated. The value of 
the exports and imports of this great trading centre is 
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set down at 37,000,000/ sterling per annum. Here 
Bntish, American and French settlements adjoin, and 
one notes that nothing is said in praise either cn the 
French settlement or French colonial aspirations Civili¬ 
sation of an antique and obsolete sort may have its 
charms, but the contrast drawn between the model 
Eur op e a n settlement of Shanghai and the Chinese aty of 
like name leaves no shade of doubt as to the respective 
merits of the two avihsations—the old and the new. 
Here one it confronted with another enigma. For the 
past half century the Chinese city, in insanitary and 
Withal dignified apathy, has been looking on this splen¬ 
did European settlement, a fitting outpost of all that is 
best in mMern advancement 



Pio. 1 —God of Thundtr, Un Ywif 

Mrs. Bishop says “On reluming to the broad, clean, 
well-paved and sanitary streets of fbreign Shanghai, I 
waA m impressed than before that many of its residents 
are unacquaisud with the dark, crowded, dirty, narrow, 
fbul and reeking streets of the neighbouring city So 
native Shanghai, with its 5,600^000 souls, goes its swelter¬ 
ing wsy as of yore, breathing the mingled precepts of 
Confiidus, and malodours of the waste products of cen¬ 
turies." 

We breathe again freely as the author conveys us 
to Hangchow, g'iving a popular deq^npiion of its pic¬ 
turesque surroundings, the prevent condition of the 
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grand canal, pointing out the cauie of its fidling into 
utter disrepair 

The city has a chequered history like that other 
favoured city Soochow It is a centre of sereculture 
and resort of opulent and leisure loving literates and 
merchants. The illustrations of this part of the work, 
in common with others scattered through the book, are 
remarkable for their artistic excellence and fine technical 
quality, reflecting great credit on the author, who is a 
la^ successflil m many pursuits 

There is an interesting account of Medical Missions in 
China, throwing light on the valuable work done by this 
important branch of Christian Missions. “I believe in 
Mraical Missions, because they are the nearest approach 
now possible of the method pursued by the founder of 
the Christian faith ” The Medical Mission has proved 
one of the most successful branches of mission work in 
China. 

The 'division of missionaries into sects is unfortunate, 
and rmlitates against success. Chinese are apt to inquire 
why such differences exist in the one faith, and within 
one's own experience to say that “when you have all 
made up your minds what to believe, come and teach 
us” But there remains the potent influence at work, 



Vhm a.—Tibstan rop« brldg« 


noted by the author, of the unselfish, helpful lives of the 
misiiooanes and their families 
Several chapters follow devoted to experiences of the 
voyage up the Yangtze, specially attractive to those 
interested in this quarter of Further Asia 
The gorges of the upper nver have been frequently 
deicnbM, but any addition to one's knowledge of this 
section of the great waterway is always welcome^ owing 
to the difficulty of navigation and danger caused by old 
and new rapids to native craft in the carrying trade 
Mr Little succeeded in uking a small steamer up the 
rapids to Chungkeng, but navtgauon of the gorges by 
steam must w be more fhllv tested before it can be 
proved that twe loss entailed by wreckage will not out 
vr^h the advantages derived from the enterprise 
Tnere a|W*Mveral mistakes in place names One 
rather oonfushig error occurs in descnbing the Mi-tsang 
Gorge. It ia set down in tbe index as Mitan Gorge, and 
the photoffraph showing the entrance to this gorge is 
labelled Ptflg-shan Gor^ It is at the cAitrance to this 
gme that the great Ch’-mg-un rapid bars the way to 
stflnn trafflcon meee upper turbulent waters. Ulackuton, 
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Thomson, Baber, GiU and others have passed this way^ 
but Mrs. Bishop has been the first woman to give ns 
the benefit of her keen observation, senia of humour, and 
literary talent in throwing some new light on native 
cbaractenstics, and on weighty matters concerning thia 
part of China. 

The book must be read, and the reader will not be 
without his reward when he has finished the volume. 

The most important part of the journey was the 
daring attempt to penetrate the mountain lands of the 
abonginal Mantze, which nearly cost the author h^r 
life, and in which she succeeded so far as to be able to 
give a most mteresting and graphic account of this> 
obscure race. One would like to know something of 
their language, which is wholly diflferent from Chinese,, 
and written in Tibetan. It is also to be regretted that the 
camera of the intrepid explorer so scared the natives as- 
to render portraiture impossible The reader is pur¬ 
posely left to his own resources, and must read fbr 
nimsdf the author's account of her adventures among 
the Mantre 

The work concludes with one or two brief essays — 
“ On the Poppy and its Use,” “ Christian Churches m 
China,” “Secret Soaeties,” “Questions of the Future, 
&c, subjects which have occupied the attention of other 
wnteri, disclosing a singular lack of unanimity of 
opinion^ on the part of the wnters. 



rN£ DELATION BETWEEN SCIENCE AND 
MEDICINE 

A n address upon tbe relation of science to experience 
in medicine, delivered to the Middlesex Hospital 
Medical Society bv Sir J Burdon-Sanderson, Bart, at the 
first meeting of the present session, is printed in full in 
the Middlesex Hos^ial Journal for December The 
concluding part of tne address is here repnnted, and the 
pnnaples stated in it deBcr%e careful consideration both 
from the point of view of science and of education.. 
What Sir J Burdon-Sanderson insisted upon throughout 
his address was that though tbe physician regards- 
disease as a thing to be cured or prevented while the 
investigator aims at discovenng the causal relations 
between certain morbid changes and the conditions 
which give nse to them, both depend for their success 
upon the extent to which their faculties of observation 
have been developed He held that medicine has 
hitherto advanced entefly by the perfecting of its clinical 
method, using the expression in its modem and most 
comprehensive sense, but that future progreu will be 
obtained by the scienufic study of disease as a fiaturak 
process. Some suggestions as to the best means to 
promote this advance are contained in the fo^wing 
extract from the address — 

Ws nay, I think, rightly regard the Metropotttan schools 
conetHIvtly aa coostitutinK in thenuelvea a mat msdical 
nslvcnfty Wt do so in the hope that at no dbiaot psHod 
they nay be united for umvenity ptupoeea. Now, m two 
great functiona of a univeruty ate edneatloa and the ext e ns i on 
of knowledge by leicaicb Aa regarda the fine Isballbave 
nothiiw to ny this evening We may oooftdenUy antklpate 
that the clinical instniclion givan and the opportunity for 
chnkal study afTorded to atndenta will Inprove year after year^ 
and that practitioners will twenty years hence be even bsl^ 
infotmed, end their practice more soend then it bat pnanit 
But It fs the other function of a unlverti^ to which 1 woolA 
call yonr attention. Admitting, «s 1 think must be adinttted» 
that ihe Metropohian schools nave been hitherto, and will 
continue to be, admirable hisiitniloitt fbr the twdtiiDg ef oMA. 
competent to exerdse tbe healing Srt lo the public amnti^ 
it may still be asked wbcibcf our hospitsb arc, as they So- 
be, ohiervatorbi in which the srientifin method b tmp^ySd, 
not with a vbw to IsaaMdiate ntihly, hut for the sveMsi 
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bweftt of aumkind bf the adfancement of knowledge. If we ; 
nta Tt^*-ee len nre no one pr eie nt doebti—In reguding e 
hoiphel ichool ee en eoedemieel Instltotkin of whim it it u 
much the fiiactloa to make eddltioiie to knowledge et to 
edacetei the ominisetioa of evciy hoamtel idhool thwd com 
priie e epeelel depertment for reMevoi in medicioe—that U, 
that jnat at we have recognbed for long the importance of 
pathuogical anatomy by the ettablUimcnt in each acbool of a 
enoaenm for the collection and dltphy of morlnd cpedmena, so 
wt duMild provide what 11 of much more Importenee to the 
prop eM of medicines working place for the investigadon of 
morald prooettea. And, tnannuch at in most Inttancei inch 
iilvertigabon could be carried out nmcfa more efiectually by the 
•co-opoation of teveral hoepltalt, I thould further desire to see 
ettabUthed a Hotfutal Aiaoclatlm or an Aaodation of Hospitals 
for the advancement of medicine by research The oiganiaation 
-of Boch an Amodatfon would be simple Each hospital would, 
as I have said, provide a rewaich laborato^, under the direction 
of a working pathologist, the cautpment of which would be the 
best that the resources obtainable for the purpose would admit 
•of The function of the Association would tie the selection of 
suUects foitable for combmed invcstigatjon 

Of the nature of these problems 1 need, I think, speak only 
very shortly They would probably be of two kinds, namely, 
•etiological and therapeutical, for it seems evident that for the 
investWtion of the action of remedies—including under thu 
term all the agencies which can be employed for tm purpose of 
<nodif3rlng pathological states—the same combination of chnical 
with typological research is required as for the mvertigation of 
the processes of disease But the greater part of the work of 
the Asndation would come under the other head It would 
be advisable to restrict the scope of the investigation undertaken 
by well'Pefined limitations, and partkalarly to guard agaiiut 
the attraedveness of tcmics deriving their interest from their 
flovehy, or from the rarity of the diseases to which they relate, 
rather than from their intnnnc importance Preference would 
rather be given to the standing cniestioiis of cUnicml pathology, 
as, for example, to the invesii^tton of the nature and causes of 
foncdonal dlsorden or organic changes which, however frequently 
they may occur, are very imperfectly understood; and among 
these it might be well to select those m respect of which current 
medical opiiuon appears to be lets in agreement than could be 
wiPied with the data of sdence Let us take, for example, the 
case of gout Here the difficulty which we Arid in harmonising 
what is ordinarily believed as to the etiological relation of gout 
with uric add, with the relatively complete knowledge we now 
possess of the phypofogical sigmmmnce of that snbsuncc, at once 
auggests that it is dndrable that the two kinds of knowle^e now 
apparendv at variance should be, so to speak, confronted 
Another field in which it is difficult to recondie the eUnical and 
Physiological aspects of the same phenomena is that of the re¬ 
lation between chronic renal disease and the fonctfonaldisotxlefs 
d tbs vascidar and lymphatic mtem to which it gives rise 
Here, spon, the li^t whkh hss been thrown on these subjects 
by such experimental invcitlgatioiis u those of Dr Starling 
<whldif I may m enti o n in p a t P o g, have since their publication 
bean confirmed by subsequent work in Germany) make us feel 
c pertain degree of disappointment in finding oufselves still 
•compelled to speak with ttm utmost reserve about such questions 
«s the ctkikisry of renal dropsy, Here, u in many other in 
of n Bkc nature, nnsolvM problems present themselves 
4 a coaoection with even the best known discesei from the 


sQoment that wo turn our attention to the underlying prooemes, 
which the familiar clinical characUrlstios are but the outward 
•end visible signs. 

I tnist that ibe suggestion I have made to yon may not seem 
wholly unworthy of your atlentloo, hotvtver imperfectly 1 may 
lieve been able to set k forth. I do not, mysi^ feel It to be 
•premeture. I shoold not, however, have the boMness to pro- 
miee it even now, were it no* thkt, as I have already toM you, 
^ reesMi which would have forbidden its being entertoi^ no 
4 onger«xtats. We have now what we had not before—a suffi- 
iMBiber «rf men who, with youthfol enthoslana and with 
*tM bat of thdhr live* before them, have at the mme time the 
eetatUc triMiig neeesmiy for pathotogloia reieaieb 
HiM1 tniAinaybtthacise,lhenewHettop 61 itanuni|renity 
4 s wtnrusfo ny c on stKnte d, it may be hoped thm the ecdnomy of 
fMmacenaeqiieat ora betterorgenlaiitkmof adentlfio teaidi* 
^meet fftfo tbehospkal nnsWcil sobook ffom oUfeations 
wmdi ei present seriously impeh their efficiency as aodemied 
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institutiooi. At present, as we all know, elementary chemistry, 
elemental neturu philosophy, and natural history are tau^t in 
schools of medieiDc , and Wge sums have, no doubt unavoid¬ 
ably, been spent in providing accommodation fur sul^ects which 
lie ontside the legitimate scope of medical study It is surely not 
too much to hope that when these preparatory dtsclplina arc 
duly provided f« elsewhere, the resources hitherto required for 
their maintenance may be devoted to purposes in which we, 
as the representatives of medical science, can take a deeper 
interest, ind particularly to the establishment in all hospital 
schools of well equipped working places for clinleo patholopcal 
rcMucha ’ 

In all that I have said this evening my aim has been to 
sdvocate the claims of scientific research in medicine 1 I have 
made no reference to the teaching of science It Is, however, 
easy to see that if the organisation of pathological research were 
to become more distinctly reermised as a function of a hospital 
medical school, the tendency of the change would be to infuse 
mtu the teaching of the sdence of medicine a reality and life 
which it has not as yet possessed 

Under present conditions there is much too wide a gap 
between the scientific and the practical part of the course oi 
study for mcdidne Let me t»e, for example, the case with 
which 1 am most familiar—that of the Oxford or Cambridge 
student, who, after receiving his preliminary instruction in 
the exact sciences in biology, and then acouirlng a more 
thorough knowledge of anatomy and physiology, repairs to 
a Metropolitan mraical school for the most estentUl part of 
his medmal education A considerable portion of these com 
paratively well trained students are able to grasp the connection 
Mween science and practice, so as to appreciate the bearing of 
the science they have learned with the practical work in wmch 
for the rest of their lives they are to be engaged But as regards 
the rest, we know what happens as soon as they have^ rid of 
thdr lart cxaminatioa in Kicnce It would be of little conse- 
Queiioe that the details of the knowledge which has been so paln- 
mlly acqoi^ diould fade from the memory, if one could bdleve 
that some notkm of the saentific way of looking at quesuoni wu 
retained. 

Whatever plan of study is followed, it is inevitatde that the 
competent skonld succeed and the incompetent fidl, bbt in our 
medkid ooutk there-are causa of failure wliidi it ■adiig poadble 
to obviate. One of these is no doubt the oifer*kw 9 tak Cf our 
preparatory sdantific currkiilum with subjects which have no 
Dealing on folnre work, an evil against which tfae> General 
Medical Council has fiuled to protect us. The other isthe un 
fortunate jnteriupticb of continuity which <xlrta between tbe 
practical and the Kientific stage in medical study , 

It may, I think, be stated generally that evoy student when 
he enters on his hospital career feels that he is turning over a 
new leaf It u quite natural that he should do wo, and quite 
right, provided that he does not lose his Interest in what he has 
previously laiucd How is this to be prevented ? 

I have submitted to you thu evening tbe proposition that 
research ought to be a recognised function of every medical 
school that lays claim to an aMcmlcal position, on the ground 
that rcMarch is necessary for tbe advancemeft of medical 
■cieoce. The more this pnndple b acted upon the more 
effiKtnally will the acience of medfdne be Uugbt, fm there u no 
qualification so csMntial to a teacher of science, and apedally 
of pathology, as that he should himself be enga^ m t^ing to 
master its alflkultia. 

Every advance in the direction I have indicated will have 
a direct effect upon teaching, fbe breach will cease to exist. 
Tbe physH>kiglcall> minded student will n6 longer feel that in 
approacning the bedside he must leave his sdentific prepon- 
colons bdind In turning over the new leaf he will not for¬ 
get what was inscribed on the old, but will rather find that the 
old has acquired a new rtUue from its intimate connection with 
the work Ahii Hfe. 

But, gentlemen, all depends on whether you accept the 
pcoposittoa 1 have submitted to you—namely, that the science 
of medieiDe, even more than tbe art, holds the promise of the 
fotmrc; 

1 At Um MiddlsBU HasfkUal a lytwatfc Invs ri i gsi l on ofthe pathology of 
osDOw k ntav In ooatSnpUUoeu 1 IssA that It Is ImsDdad to aanlm a 
MdihMiaaliaad vauna la oonduot tha nroDOwd rasasia. 

Ragb^of tba Caaoar L a pai f ant of tba Boaptlal^T^ m4t wOl ba 
nte lbs dinetkia of a Coowiusa of tha Hoaphal 1 lafer lolUa as 

an axsaipla of tlM klad of work that can ba dooa, and gf tba way of dofaig k. 
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SIR JAMES PAGET, BART, FRS 

T he death of Sir James Paget removes from our 
midst one of the ornaments of the medical pro¬ 
fession The loss IS not an acute one since, thouffb 
living up till some ten days ago, Sir James has for tne 
last decade taken little active part in professional matters, 
but 8til4 although the sphere of his activities has been 
during this period restricted by infirmity, one had 
evidence from tmt to time that he was thene, using to 
the best of his strength that cultured mind, which never 
lost Its vigour, for the benefit of those branches of know- 
ie^e which he loved so well 
This week's medical papers are so full of the pro¬ 
fessional attainments of the subject of this notice, and 
so nch in minute biographical detail, that there remains i 
on these subjects little to be said Sir James Paget was 
chiefly known to the world as a great surgeon, who, in 
addition to his actual professional abilities, exercised a 
rofound charm over his patients He was for the vears 
e worked actively at St Bartholomew’s the student's 
model, not only what he did in the wards, but how he 
did It, served as a type to be imitated His lectures 
and demonstrations were eagerly attended, and no note 
of discordance was there The medical student, now of 
academic habits, was apt, in the early teaching days of 
Paget, to be rowdy, but there was never any disorder at 
his lectures, his fwinating diction rendenng even the 
details of the most umesthetic subjects sufficiently 
attractive to ensure the attention of his class 
I Although bir James Paget's practice as a surgeon, 
when he was at the height of his vigour, has perhaps 
never been surpassed, it was to the science of surgery 
rather than to its art, to its theory rather than to its 
practice, that he mainly contributed He was no oper 
ating surgeon in the sense of Billroth His surgery 
always contained in it an element of philosophy, a projec¬ 
tion, so to speak, of his own philosophical spirit He 
was a teacher, and enunciator of principles rather than 
mere fiictf. 

In tbeee days of what may be termed mathematical 
biography, one is apt to sum up a man's works, his 
contributions to knowledge, and regard the sum of them 
as an accurate measure, if not an actual expression, 
of his intellectual influence. This is not a fair test of 
the actual work of Paget His original work on the 
catalogue ofthe Hunterian Collection at the CollegeofSur 
eons, and on that of the museum at St Bartholomew’s, 
IS discovery of the tnchina spiralis, his description of 
Paget’s disease of the nipple and osteitis deformans, are 
pemaps the chief examples of his labours sufficiently 
sharp to we<^e themselves through the crude and erratic 
surface of popular professional recognition This, how¬ 
ever, is no real measure of the man, he learnt from 
everything and taught from everything He bad the 
power of impressing the most varied subject matter with 
his own philosophical individuality, the subject-matter 
in 1846 being the flora of Yarmouth ; in 1896, or there¬ 
abouts, the medical student, his routine duties as 
warden at St Bu^lomew’s affording to him material 
for a valoaUe essay as to the ultimate &te and 
chances m of the medical student 

In Paget's mtetfoctual prune principlef of exact science 
were b^ni^ |a^be applied to medicmc and surgery, 
such men as Pasteur, Liebig, Helmoltz, 

Ehrhckc, oxamtning with instruments of 

precisiop phenomena and manifesta¬ 
tions of Me ^ merit of Paget was that he 

kept ahjHrif stirring times, and gleaned 
from the work of the great masters, 

facts and ijlMBwmlch he applied to surgery and 
surgical Jus these days of tnennial medical 

congvessttkSNHf dmrm but a very poor idea of what 

It meM'^ Paget’s early days to be wall up m con- 
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temporary science. Hu frequent advice to students tO 
learn German seems now difficult to undmtand; it 
would be interesting to inquire how many men there are 
now who wish they nad taken it 
Paget most be regardecL then, as an original teacher 
more than an ongiw worker or wnter ; his ideas, per¬ 
haps somewhat metamorphosed in accordance with 
more exact technique, by his pupils, are springing up to¬ 
day on all sides, and will continue to do sa Like all 
truly great, he ^vas truly benevolent, and many sugget- 
ifons and ideas emanating from his mind have seen day¬ 
light under the names of his pupils 

F W Tunnicuffe* 


mT£S 

The Chemical Society’s Vicior Meyer Memonal Leotnro will 
be delivered by Prof T E Thorpe, President of the Society^ 
on the evening of Thorsday, Febni^ 8, at 8 50. 

Wk learn from Setemee that Prof WiUkm Harknen, astro¬ 
nomical director of the U«S Naval Observatory, retired as- 
Rear Admiral on December 17, on reaching the age of sixty 
years. Prof S J Brown has been appointed to succeed hhn 
at the Observatory 

A SEVERS.^earthquake occurred on New Year’s day in the 
province of fiflis. The greatest amount of damage was done m 
the district of Achalkalak, In which six villages ware completely 
destroyed and seven others bad many houses ruined Up to tba 
present lime, eight hundred dead bo^cs have been recoveretL 

Wb regret to have to record the death, on January 1, after a 
very short illness, at his residence in Norwood, of Mr W T 
Suffolk, the Treasurer of the Royal Microscopical Society, in 
his sixty ninth year Though but little known to the gonml 
public, and carried out in a very nnobtruive way, his services to 
microscopical science were great 

The general manager of the South Eastern and Chatham. 
Railway, Mr Alfred Willis, has made arrangements with the 
Wireless Telegraph and Signal Company for the Marconi system 
to be used in the course of a few weeks on thd* company's Rojmi 
Mail steamers between Dover and Calais, and also on tbdr 
Royal Mail steamers between Folkestone and Boulogne. By 
this arrangement the vessels when in mid Channel, or half-an- 
hour from either the French or Lngluh shores, will have tde- 
grapbic communication with either side 

The Pans correspondent of the Cfumut and Dr$$ggUi re¬ 
marks 1—Prof Riche, who was recently succeeded at the Baris 
School of Pharmacy by Prof Moissan, was born at Gray (Hautea 
Sa6ne) in 1829, and studied at the Faculty of Scicncas and the 
Polytechnic SdiooL He wu appointed assitfant prafesior at 
the School of Pharmacy in 1859, and proiesm of Inorganic 
chemistry in 1873. HU principal researches are on tnngsten 
and Its compounds. He has done some valuable work at the 
Frendi Mint u compounding alloys, and Is an active and usdh 
member of the Paris Council of Hygiene HU soecemor, ML 
Mottsan, declares that it was m lntenlng to hU cheenkal lectore 
that be felt bis first enthusiasm fat the sul^ect and resolved to 
become a chemist 

SiKcs last week's issue we have rtccived the CMMsiisamadm 
Tltm^fot 1901, the opening year Ojf the new ceotuiy WetheS' 
quoted a lUtement in the Ttmst that the Paris Observatocy, 
**wUl henceforth In all its pabUcatkms redum the day from 
midol^t to midnight *' In spite of a euggeadon to the eontiaiy 
made some time ago, both the MmtitMi Abmmc aid the 
CannaitsaM dts Ttmpi have made bo change, and the day fo 
reckoned from noon to noon. 
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TlS%S 4 ^iOf TraJi tint nettle fibre has of late 
cone gnatfy Into &voiar in tbo nennfeoture fine yami and 
Hcdaei. In Germany there are Ikctoriei which use these fibres 
both in spinning and also for ulterior purpo se s. Nettle fibre 
ptodoces one of the finest timnes obtainable from any known 
kind of regetable fibre. In view of the importance which this 
seems likely to attain in coonectioo with the weaving industries, 
it is Intend^ to introduce the cultivation of nettles, if possible, 
into the Ckmeroons The idea is to prepare the products of this 
experimental culture at the place where they arc obtained, and 
test them in German factories Should &voarmble results follow 
fipom these experimenu, it is intended to organise nettle growing 
enterprises on an extensive scale 

A NSW commercial intelligence branch of the Board of Trade 
has been established^with a view to meet the constantly Increas 
ing demand for prompt and accurate information on commercial 
matters, so far as it can be met by Government action In 
deciding to establish this new branch, the Board of Trade have 
been laige1> influenced by the recommendstioni contained in 
the report of a departmental committee appointed to consider 
and advise as to the best means of collecting and of dissemin 
ating among those interested prompt and accurate information 
upon commercial subjects, and as to ithe collection of samples, 
especially of goods of foreign roanofiictnre competing with 
British productions, and the exhibition of such sam{dei to manu 
facturers and traders In this country The principal officer Is Mr 
T Worthington, who recently acted as Special Commissioner to 
the Board in an inquiry into the condition and prospects of 
British trade in certain South American countries The Board 
of Trade foamai will be the chief medium through which In¬ 
telligence collected by the Branch and intended for general 
Infonnation will be conveyed to the public The journal, which 
has up to the present tx^n published monthly, is now Issued 
weekly 

Thk science of aerostatics has just lost one of lU pioneers 
by the death of Mr II T Coxwell, at the age of eighty one. 
Mr. Coxwell s balloon ascents with Mr James Glauber, F R S , 
for the investigation of the meteorological conditions of the 
atmosphere at hlj^ altitudes, have long been prominent m scien 
tific history The Idrcumstances which led him to uke part in 
the work are described in an obituary notice in the Times It 
appears that in 186a, hearing that a oommlttee of the Bntuh 
Aiodation at Wolverhampton had been making some unsatisfac 
tory experiments with a Cremorne balloon, in order to take 
meteorological ohwrvations in the upper regions, he set about 
the construction of a ^ledal balloon for this purpose, finally 
producing one that stood 80 feet from the ground, had a 
diameter of 55 feet, add was capable of containing, when fully 
inflated, 93*000 cubic foet of gis. Mr James Glabher, F R.S , 
who had not previously made an ascent, was to go up with Mr 
Coxwell and take charge of the observations, while Mr 
Coxwril himself was to attend to the balloon. The first of the 
long senes of ascents thus carried^ fay them under the aus¬ 
pices of the British Association took place at Wolverhampton on 
July 17,186a, and on that occasion they tiavriled sixty miles in 
two houn, and attained a height of finu miles. U was on 
September 5, In the same year, that the psir made the record 
Journey of nsmg to a height of no less than ^even miles above 
tbeeuifimeof thcearth j and the storyof this excidog exploit shows 
that the imnpid limitigators had a very narrow escape indeed 
otibdkMirm, The result of the many asoenci by Mr Coxweli 
and Mr, Oteishec was some important ooii|;ribaUons to the 
aefonee oi meteorology Moreover, they proved more cjearly 
thin had ever been done before, that baBoonliig ifus net merely 
a {deaiant pastime, but might be tendered of great practical 
utlBty From the mme p^t of view kr Coawell was most 

KO. 1576, VOL. 61] 


persistent in uigbig the advantages of employing ballcKHU hr 
times of war 

Thk advantages-of cremation as a means of disposing of the 
dead are too well known to need to be stated here Neglecting 
tenUroental considerations, the problem u, as Sir Henry 
Thompson puts It —*'Given a dead body to resolve it into- 
csrbonic add, water, and ammonia and the mineral elements 
rapidly, safely, and not unpleasantly " The present mode of 
bunal IB neither a satisfoctory nor sanitary means of accom 
pluhing this, and some of Its dangers were pointed out by Dr 
R Farquharson In an address recently delivered at Aberdeenr 
and reported at length In the Court Cirttdar of December 33, 
1899 The lecture will be of service in enlightening people 
upon the subject of cremation, and directing their attention to- 
the terrible condition of many old burial grounds 

In the course of an interesting paper on lightning and its 
effect on trees, Mr F J Brodie remarks in the foumal of the^ 
Royal Agricultural Society that In America much damage to- 
live stock by lightning ^is believed to have arisen from the in 
creasing adoption of wire fences. The director of the Iowa 
Weather and Crop Service, in his report on the thunderstorms 
of 1898, says Unquestionably wire fences, as now con 
structed, serve as death traps to live stock, causing a vast 
amount of loss every year And it is also quite evident that a 
considerable percentage of danger may be avoided by the use 
of ground wires at frequent intervals in the construction of wire 
fences." The point appears to be a practical one, deserving 
the notice not only of American but of English fannen, the 
means of protection from a real source of danger being after 
all very rimple 

Thk Metaovologlcal Reporter to the Oovevnmc&l of India 
has pubfished a statement of the meteomlogy aad nlnfiill of 
India during the past six months, and a forecast of the cold 
weather nloa in Northern and Central India for the three 
months ending February 190a The forecast issued in June 
last, from the conditions antecedent to the south west mon 
soon, anticipated a rainfall slightly above the normal. This 
prediction was unfortunately not venfied, as an area ootqpriiiog 
nearly two thirds of India is suffering from the most Mvere 
drou^t of the century It is to be regretted that the iiietflavf> 
logical conditions of October and November of last year strongly 
indicate the probability that the general character of the winter 
rains m the Persian area and North Western India will be 
similar to that of the past four cold winters, and that the amonni 
of the precipitation will probably be in general defect The 
chief chance of the occurrence of more favourable rain than is 
anticipated lies in the early terminauon of the unknown causes 
which have produced abnormal conditions in the Persian and 
Upper India areas 

Thk twenty first yearly report of the T>eatMhc Seewarte, fi>r 
1898, has just been usued The department of maritime 
meteorology continues to show great activity, the number of 
oomplett logs lueeived from the mercantile marine alone 
amounted to 470^ exclusive of 358 abstract registers cootaming 
less complete observations. The great majority of the voyages 
were in the North Atlantic, but other ooeans were fairly repre 
seated. In order to obtain as many observers as possible,. 
Ug en daa are establiabed m many ports outside Germany, In 
eluding the Consulates at Glasgow, I^ondon, Liverpool and 
Cardiif The results of tKbobservadons are publlsbed in varkm* 
ways useftil to aailm, and have been frequently referred to in 
our columns The system of weather telegraphy, and thcr 
possible accelenuion sod improvement of telegraphic weather 
reports receive considerable attention, storm warnings were 
lined to the varioai ports on 74 days, but the amount of 
success is not stated In March last a conferenoe was held 
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under the pieddency of Dr. NeumaTer, on the tul^oct of the I Fot leveml yean Prof W O Atwater hai been cBpiged 


ntinfi and ioiprovement of ebronometen. those of Gennan 
mannractDK were recommended for nie, as far u practicable 

Thh Rev John M Bacon, on the occasion of a night balloon 
ascent, underwent an enforced detention in the upper regions of 
the atmosphere exceeding In duration that of any other English 
balloon voyage on record, and he made use of the oppertunlty 
to study the varying currents blowing at diflerent altitudes. In 
the January number of The Natiomnl Rev%tm he gives the 
results of these observations in an article, entitled The War of 
Winds," which, together with the facts he has collected, forms 
an interesting commentary on weather forecasts 

Da Fredbrick A Cook's descripUon of the Belgian Ant 
arctic expedition, of which he was a member, contributed to 
the January number of the C^tury Magaune^ is accompanied 

several exceptionally fine half-tone colour plates representing 
some of the Antarctic views seen during the journey of the 
How promising the Antarctic is ai a held of explore ; 
tion may be judged from the following summary of the geo 
graphical results of the expedition —The work of the first two 
weeks when assembled proved the discovery of a highway per 
fecily free for navigation during the summer months from Brans 
field Strait, two hundred miles south westerly, through an un 
known land to the Pacific This highway has received the name 
of our ship, Belgica Strait To the east of Belgica Strait we 
discovered a high, continuous country, which connects with the 
land charted as Graham Land This has been chnstened Danco 
Land, in honour of our companion, Lieutenant Danco, who died 
#on the ship dunng the long dnft in the pack ice which followed 
The land to the west of the strait is cut up info islands by several 
channels, and was named Palmer Archipelago, in honour of 
Captain Nathaniel Palmer, the American sealer, who first of all 
men saw the outer fringe of this land Scattered about in the 
waters of Belgica Strait are about one hundred islands and some 
groups of islatids. About 6fky of these are of considerable sue. 
The Islands, the capes, the bays, the headlands, and the moun 
tains will mostly receive the names of Belgian friends of the 
expedition 1 but prominent outside workers have not been for 
gottcfii as is evidenced by Nansen and Andrde Islands, and 
Neumqmr Channel" 

Mu. JosBPir Jacobs, in an article, entitled " The Paths of 
Glory," In the current number of the Forimghtfy R^vkw^ 
subjecu the latest issue of ** Who's Who" to a rough analytu, 
with tha view of giving some idea of the kind of career which 
confeia distinction on Englishmen It seems that one English 
man out of every fifteen hundred throughout the Bntish 
attains popularity enough to secure a place in the biographieal 
dieiionary referred to. Among the results at which Mr Jacobs 
has arrived, It may be noticed that ** the comparative Importance 
of politics as a means of figuring prominently In the world's 
thought" has changed but little during the thirty years idnce 
the pubUcatioo of Mr Gallon's " Hereditary Genius " A com 
purlin of the conclusions in thu book with the contents of 

Who's Who " leads to the remark that " scientific men must 
have inrreayd more than fonrfold in the interval (the last thirty 
years), yet their proportional parallax has declined from 73 to 
42 Spcdalitatfon, doubtless, advances sdence and secures a 
man's poaltlon, but rarely brings him prominently before the 
public.'” The argument as to the decline of the " proportional 
imrallax ”of md of smence is, of course, unsound} for if “ Who's 
Who " had been edited by some one fomillur with the work of 
scientific men Imtead of a literary man, many minor writers 
would btve been omitted Irem it and the o^ueu of more u- 
vcstigatort #611 known in the scientific world would have been 
inclutM The dala^ frdm which Mr Jacobs determines his 

rt jrffeional puranak " ate thus not comparable. 
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in iDvcaUgatkms to detennlne whether the energy given off from 
the bo^ of a man in the form of heat, or of heat and external 
muscular work, is equal to the potential energy or heat of com¬ 
bustion of the materia] actually burned in the body 1 in other 
words, whether the law of the eonservacfon of energy holds good 
for the living organism The laitest number of the Fkysicml 
(vol ix , No 4) contains a concluding account, by 
Prof Atwater and Mr E B. Rom, of experiments made with 
the view of testing this point A slight difference was found 
between the eatiinated income and measured outgo of energy 
In the experiments, and the authors conclude la view of 
defects sources of error in methods and apparatus, we 
would, perhaps, be unwarranted in aasuming that the experi¬ 
ments thus far made completely demonstrate the applicability 
of the law of the conservation of energy in ih6 human organism, 
They do, however, seem to us to be reasonably near to such 
demonstration ** The mechanical efficiency of a man was deter¬ 
mined by a comparison of the energy ns^ when at rest and 
when perfonning muscular work The work done, divided by 
the total energy yielded by the body, gave 7 per cent, as the 
mechanical efficiency As, however, a large amount of the 
energy received was used up in the body, only the exceu of energy 
absorbed in the work experiment over that required when the 
subject was at rest should be charged against the work done 
When this was taken into account the mechanical efficiency of 
man came out at 21 per cent, which equals or exceeds that 
of the best compound condennng engines with the highest 
efficiency boilers. 

Two more parts of the coology of the Norwegian North 
Atlantic Expedition have recently been issued , one (No. xxv ), 
by Hans KEer, dealing with the Thalamophora (Foraminifera), 
and the other (No xxvl ), from the pen of Kristine Bonnevie, 
treating of the Hydroid Zoophytes. As usual, an English 
translation is print^ In parallel columns with the Norwegian 
text; and although this, in the main, Is well done, it would 
have been all the better for revision by an English proof reader 
The Forarolnifera indicate that the portion of the Atlantic basm 
surveyed by the expedition u capable of division into three 
areas. Fii^y, the southern grey clay, including the fjords and 
banks along the Norwegian coast, about as far os long 19” E , 
as well as the similar clay area near Iceland and Jan Mayen 
Secondly, the northern grey clay, comprising the fjords and 
banks along the aforesaid coast to the eastward of long 19^ £., 
and likewise the vicinity of Bear Island and Spitsbergen 
Thirdly, the brown clay, subdivided into the Bi/acit/tma and the 
transition clay So greatly doss the brown clay diffet in its 
fauna from the grey, that of the species of Foraminifon found 
on the former, only about two thirds are common 10 the Utter 
It IS also npticed that, with the exception of the eastern portion, 
the grey clay 90 the Norwegian coast is remarkably rich in these 
organisms, half of those met with dunng the expeditkm being 
taken there From the great depths towards ilie coast the 
GicHgiritm gradually dimmish In number, until they almost 
disappear near the coast and in the fjords. 

AMtm JIMitrtm states that Dr A. Campbell White has been 
experimenting with liquid air on the tissues of the body The 
remits obtained encourage the beUef thfit U will come into nie 
as a local ansssthetic/ and posalbly for other medical and aurgical 
purpoaea. The difference In temperature between liquid air knd 
the human body is so great that itaffbrdsaunlqoe means of (wo- 
dadng a sodden and extreme shock to a localised part at the 
body, without localised destruction of tissue, or Without affecdilg 
the general system 

Mr, G a. Hbusalrch, wbo» Id conjunction wUh fwt. 
Sehoiter, recently published an aoc^nnt their Joint rmsnicbes 
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ot the cotutltutlon of the electric ipvk {Frve, Roy Soc., voL 
330 f hu contiQuad the reicarehin the laboratory of 
M Lippmann, In Paria. In the J^mmaliU Pkyiiqm (Series 3, 
▼ot vui* pp* 653-660) he gives a detailed account of the action 
of the Jar spark, with and without self Induction In the lecondary 
circuit, on the metals bismuth, copper, cadmium, sine, lead, 
iron, cobalt, sflver, merenry and also on the gases hydrogen 
and oxygen. In every case the effect of self induction In the 
secondary is to lower the temperature of the spark, the result 
ing spectrum being intermediate between that of the arc and 
the ordinary condensed spark, the air lines entirely disappear 
ing and the long lines of the metals only periuting With a 
very long exposure (fifteen times normal), the band spectrum 
of nitrogen was faintly perceptible in the spectrum of the self- 
induction spark. In the case of metals contauung impurities, 
the spectrum of the impunty is well shown in the modified 
spark spectrum Photographs of the metallic spectra mentioned 
accompany the paper, showing clearly the contrast between the 
two types of spark The apparatus consisted of a 10 inch spark 
coil, three Leyden jars, each of 1200 sq cm surface, with self 
induction varying from o*oo3i2 to ox)03S henry in secondary 
circuit The photographed spectra extended from K 5900 to 
A 340a 

The Annual Progress Report of the Geological Survey of 
Western Australia for 189S, reached ut aq the close of 1899 
Field work has been carried on mainly by Mr A Gibb Mait¬ 
land and Mr Tornngton Blatchford in areas which were con¬ 
sidered to be of economic importance Among these the 
crystalline rocks of the southern and western portions of the 
colony received attention The schiats and gneisses have a 
general ttnke to N E. and S W , but it was not found pos 
■ible to draw any lines separating granite from gneiss or other 
schistose rocks. A belt of iron-bearing schist, about six miles 
in width, has been traced to the north of Nortbam The 
country consists chiefly of granite, In wliicb are belts of 
vertical mica and hornblende schists, and banded Iron bearing 
quartzites. In places these quartzites have proved to be 
auriferous. 

The anthropological aspect of primitive mathematics has 
recently been approached m two such very different ways by 
Herr L. Frobenius ('* Die Matbematik der Ocemnier’*, ATo/Mr- 
tBisstmckaftlUkt Woehintekrip^ Bd xiv 1899, p 573), and 
W. J McGee (*'Tbc Beginning of Mathematics”, Amirt 
can AniktopoUgitt^ N S voL i 1899, p 646) as in itself to 
constitnte an intereeting psychological study. The German in¬ 
vestigator gives lists of numerals from numerous localities, and 
elairiflea them Into stmctual groups, which fall naturally into 
geogtapblcal districts; fisr example, the group which has pracu- 
eally ofdy two mimemls lies to the south of Indonesia {$ «. 
part of New Guinea and Australia), that with five is found in 
the middle district (portions of New Guinea), while that with 
ten numerals 11 characteristic of the northern district, whence it 
hM spread into Micronesia, Melanesia, and Polynesia. The 
vaiKMs exceptions and variations are noted, as well as the way 
in which the nn m tnJs Qlastrate primitive ■ddilion, mnltlplica- 
tion aqd nbtmctloD. The American student staru with the 
Mioms that (i) Mmitive men are myitiest (a) Primitive men 
«re egofeu. The Auaualian biaaiy conc ep t of things is ex¬ 
pressed not on^ by tbeir namerUtloa, but even more deariy by 
their sodal and fiducial systems. The most widapread of the 
myttical numbers is four, the devotee of the Cult of the Qiasien 
is unable to think or speak widioat habltnal reference to tfea 
cardinal points. To most of the devotees of tfae>,qaatem 
conce p t^ to rming probably the majority of the middle, prim! 
rive trita of the earth— 4 be rnyatM nmha four is sacred, 
perfect, ali-potent, ofaperfecrion and potency for exceeding that 
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of six to the Pythagoreans and the hexageam lu Paraoelaus. A 
somewhat higher stage is marked by the use of six as a mystical 
or sacred number, In this stage the cardinal points an aug¬ 
mented by the addition of senith and nadir In the case of the 
last two cults the exoterically perfect numbers of four and six 
are esoterlcally perfected through the unity of lubjectivc person¬ 
ality, hence the mystical numbers of five and seven The 
author denies that the quinary system was pnmevaL The 
method of treatment by Prof McGee is sufficiently illustrated 
by these quotations. 

An account, with illustrations, of the most Interesting of the 
medals awarded to students in London Hospitals, 11 contributed 
to the cunent number of the Brituh Afcdual Journal by Mr. 
T E James. 

The twenty seventh annual dinner of the old students of the 
Royal School of Mines will be held on Friday, January 36, at 
the Hotel Cecil The chair will be taken by Mr H G Graves, 
who, for the past eight yenm, has acted os hon sec of the 
dinner committee 

The current number of the EUitrutan contains, as a supple¬ 
ment, a large sheet table giving details concerning the Electricity 
Supply Works in the United Kingdom An immense amount 
of infonnatioD concermng the plant m staliuns in operation or m 
progress is given m the table 

The fish hatching experiments recently started by the Crystal 
l^alace School of hi^ Culture have now been resumed, and the 
Operations may be witnessed daily at the Palace. The first lot 
of ova salmomdse was laid on Friday lasL 

Mbssus. WHirrAkBR and Ca have published the fourth 
ctlition of Mr T H Blakesley's ''Papers on Altematiiig 
Currents of Electricity for the use of Students and Engineets.' 
A promment cbaractenslic of the book is that vanous electrical 
problems are dealt with by geometrical methods 

A COPY of the seventh volume of Nalur und Haus—tR 
illustrated magaxinc for naturalisu, using the word in its widest 
sense—has been received Numerous cicallant illustrations are 
distributed through the pages, and the articles will ioterest all 
NtudenU of natural history having even an elementary knowledge 
of the German language The publisher is Gustav Schmkii, 
Berlin 

The second of the Setbome winter lectures will be delivered 
at the Linnean Society s Room at Burlington House, W , on 
Tuesday, January 16, at 8 30 p m. The subject snll be " Bdan’a 
First Conracr with Nature,” by ProL G S Bonlger The 
February^ lecture will, it is ho^, be the one promised some 
months sgo by the Hon. J Scott Montagu, H P , 00 " South 
African Fanna and Flora*', and the March lecture by Dr 
Lubbock. 

The thirtemith edition of" Discoveries and Inventions of Ike 
Nineteenth Century,” by Mr Robert Routledge, has been p«b- 
tished by Meavs. G Routledge and Sons. In matten iriiich 
have been broogfat prominently before the public, socliv for 
instance, as Rdotgen photQgimidiy and wirelem telegvaphyt 
book is up-to-date, but In some of the less femillar secriom R is 
many yean b^nd the times. Tbe section on the spectroNope 
partlmitarly needs to be revised. Used with d iscr i min ation, the 
book contains much instpicrive Information concerning adileve- 
meata of modern scierce and Industry 

UOETICULTDIAL science and practice are fortunate m havug 
weh a trustworthy exponeiit as 73 U Gardtn, of which the first 
number of a new series has just been published. The Jounal 
was founded in 1871 fay Mr. William Robinson, and during ita 
existence has done much to promote improved methods la 
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hortlcultnrt and extend the knowMite of baaatiful flowM, 
ehrube tod trees, and of the best ways of deabng with them 
Botanists, hortlcnltorists, and all lovers of plants shoutd see 
the number whicb commenoes the new senes. Among the 
articles we notice one on the Royal Gardens, Kew, illastrated, 
as are the other contiibotlons, with several instructive half-tone 
I pictures. 

Asteonomy Bgures prominently in the January number of 
J^k0wlnfg», Mr A Fowler contnbutes an article on the con¬ 
stituents of the son, in which he summarises the researches and 
conclusions of modem solar physics. Mr E W Maunder 
commences a series of articles onsstrooomy without a telescope, 
and the Rev J M Bacon desenbes the balloon ascent made by 
him with the object of observing the Leonid meteors. Among 
other subjects of articles are plants and their food, by Mr H 
II W Pearson, and the natives of Australia and their origin, 
by Mr R. Lydekker, F R S 

Our contemporary, Siiftta Gosst^, is doing good work ui 
publishing a series of papers, by competent naturaUsts, dealing ^ 
with difiTerent groups of the British invertebrate fauna, in the 1 
form of popular monographs Portions of three memoirs of 
thu senes appear in the January number—namely, one, by Mr 
Sopp, on dor beetles; a second, by Mr Soar, on freshwater 
mites, and a third, on spiders, by Mr F P Smith By the 
quotation from AneoMy and CUapatra^ the author first named 
seems to have proved beyond cavil that the Shakespearian term 
shards refers to the elytrae of the dor beetle While thus keep¬ 
ing in the mam to the Bntish fauna, the editor has admitted 
one descriptive paper dealing with a wider area-'-to wit, a con 
tributlon, by Dr H C Lang, describing the Palecarctic batter 
flies, of which the present section is devoted to the numerous 
species of the beautiful genus Parnasstus 

The /mhiiband of the Z^itseknfi fur pkysikaliStkc Ckauu 
contains an jnieresung memoir by Dr T Estreicher upon the 
tolufailUy of argon and helium in water The value given by 
Fro£ Rannsj m his preliminary note in 1895 solubilfcy 

coefiicientof helium (*0073 at 18*2) would make helium the 
least soluble of gsses, a conclusion borne out by its exceedingly 
low critical point but from the experiments ^ Dr Estreicher 
It would now appear that the true value of the coefficient is 
About double this preliminary value The apparatus used was 
identical in principle with that of Oitwald, but was improved in 
two important pomti the use of a glass spiral connecting the 
aneasnnag and absorption vessels, enabling the apparatus to be 
msde wholly of glau, and the immersion of the whole apparatui 
in water This water Jacket rendered accurate determinations 
of the solubility coefficiMU possible at temperatures between o* 
And 50* C The results are plotted m the fotm of curves, 
nltrogaw being also shown on the esme scale for the wUce of 
comparison The solubiUty curve of argon is of the usual type, 
4 leeNEslag with nse of temperature from *0578 at o” to *02567 
At 5o\ The seduUbty of helium varies very slightly with 
ttmpmturc, the curve cxhlbiiiBg a minlmuDi at about as*" C , 
the valves being *0^5 0% *01371 at 25*, t)i404 at 50* 

The Bltfogep pod helium curves intersect at 30*, where their 
AolablUdfla am' the laBie , above this temperature nitrogen has 
A smaller sciabUity than helium The author poinu out that 
#ltboh|h the oMnhoce of a ndnimam of solubility is peculisr, 
it is not uniftfa sbee Bohr and Bock found a minimum of 
solubility foe hy drogen at about 60* 

THBS^ddltloDa to the Zoologioal Society’s Oardens duruig the 
RMst wedk Inelode a Diana Monkey diana) firm 

West Afiicat pwnted by Mr S W Thompetoo j k Common 
Tern (Siarmm jfMMhr), European, presented by Mr J. 
J^ewton, oAirr), British, presented by 
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Madam de Bunsen , Moor Msesque {Afacacm mtjuims) from the 
East Indies, a Crested Porcupme {ffystrix crUiaia) ftom Weal 
Afhca, two Crossbills (Laxia corrAvr/ni), European 1 thrse 
Serrated Ternqnu (Chryssmys Kripim)^ a Prieldy Trkmya 
(THteyx spieifsr\ a Bull Frog {Kama saUshama) frM North 
America, deposited, two White-eyebrowed Wood Swallows 
{Ariamus tuparcih0sms)^ two Mssked Wood Swallows (if rfMWf 
pertassaia) from Australia, purchased. 


OUR ASTRONOMICAL COLUMN. 

Central Star of Ring NBUuiJt in Lyra —M W 
Stratonoff, of the Tashkent Observatory, has been engaged in 
measuring the brightness of the central star of the animlar 
nebula in Lyra, and has communicated his results to the 
Mr0nomnck9 No/ehrtchUHyl^ x 511 No 3607 A considerable 
number of photographs of the nebula have h^n obtained wflh 
the large telescope of o 8301 aperture, extending over the period 
September 8, 1595, to September 15, 1899, the exposures 
varying from 30 to 90 minutes. From hu measures of the 
brightness of the central star as compared with the magnitudes * 
of 30 neighbouring comcArison stars, M Stratonoff shows that 
the msgnitude vanes from xi i to 9 5 A special series of 
photographs taken with extra long exposures, however, renders 
the question of variabilily, as measured from phoiograpblc 
impressions, somewhat doubtful On a plate exposed for any 
thing between 22m and ih a3m the mean majjpltude of the 
star was 11 6. On a plate exposed for 10 hours, the magmtude 
was 10 I , while on exposing for 20 houn, the measured 
magnitude was 3*6 1 m author suggests, as explanation 
of this, that the star may really be simply a condensation of 
part of the whole nebulous matter, and Uie effect of long 
exposure will be to lessen the contrast between the condensed 
centre and the outlying fainter matter 


THE INDIAN UN/VERiy/TV OF RESEARCH 

A Conference was held at Simla at the end of October last to 
“ consider the Tata scheme for a Research Umversity Ibr 
India. A full report of the Conference is in the Madras 
Educational Review, from which the following particulars have 
been derived — 

The gentlemen Invited by the Government of Indu to meet 
in conf^ence with Mr J N Tate regarding the mpottd 
Umversity were as follows —The Hon Mr T Kafeigh, 
presiding, Mr Jamseril N. Tate (with hu Secretary, Mr 
Mshah), the Hon Mr Justice Kanade, Surgeon General 
Harvey, the Hon Dr Duncan, Director of Public Instruction, 
Madras, Prof Pedler, F R S , Director of Public Instruction 
Bengal, Mr Slme, Director of Pubbe Insuuction, Puaiab^ 
Prlndnl MacMiUan, BomUy, Mr A. H L. Fraser, O^- 
adiDg liome Secretary 

The Conference firrt discussed fully the manner in which toe 
scheme should be launched, so as to keep in view the ultimEte 
ideal and at the same tube make progress as funds permit. 
The Coidertaee wars of opbuoa that it n ea essential feeme 
of the scheme to have a cential Institution for reseat^ as 
as a ceotnU authority to control the opcntxHis cooductod uiwer 
the scheme And thev were of opinion that there Is am^ 
room, end indeed a clear ne ces rity, for such a csatfsl ian- 
tution. 

At the eMM time they realised the neccsriiy for taking ad- 
vaotige of existing faeUitles for rcsearehp whether in the A e p e 
of spedel local fimiUties (es of trade, pi^aets, Ac ), or in the 
shape of good laboratories or mttsewns, and men qualified for 
sefontlfie lOseatch They ackoowfodged that even m the 
uofovoorabie dreumstanees fakherto aaistios, stadems bad 
shown in osrtalo instances dhnagnished eptkude and oapacky 
for Kseaiefa ; and they believed tw mooh good would be dswa 
by the jpant of studentships, end alao, where oeceimryi tiy 
asriiienoff to the tesebing and snpervWng staff White, tbw- 
fore, reoogniring that a oential forthutUHi is necemary, dhd 
that there arc certain departments of research foaeh as Teehakial 
Chemistry), which must even fopiii the very firm he proviM 
for at cential instUotioii, (hey lecommcnded thu at Me 
outset every eflbit should be made to utilise existfog fodlhfo i 
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wd ■b «cDDOiiuse (undi and reaoarbta. |t ii undoubtedly clear 
tbbt ccrtalQ tnmnchei of reecarcb mbit be conducted away from 

t ceptfal inschutloo But the Conference are of opinion that 

Inatnulibn ihoold be gradually ftrengthened aa drcum 
trtnncee p^ti 

Tfce Conference alio concurred fully in the view accepted by 
i)ie PrevUiDna] Committee that certain parts of the icheme 
■boald be flrtt carried out, and that the reit should follow aa 
funds permit. Ibey concurred In girina preference to I’arti I 
(Scientific and Teonnical) and II (Memal) and leaTing Part 
lilL (Phitosophiosi and Educational) to follow, though they 
were of opinion that the promotersof the scheme and its govern 
body ought to keep In view the icheme in its entirety 
tney were also of opinion that the scheme of studies snd of 
enUects should be stated in the most general termsi and that pro 
riifons should be made for its revision from time to time so as to 
leavetheanthofitlesinchargeor the work as free a hand as possible 
In taking up pnljiects that seemed specially at any time 10 demand 
attention, and in conforming to the progress of science. In 
rcArd to bacteriology, they were quite prepared to postpone 
action, both because there are many subjects to which tiie funds 
may at the first be at least as usefully applied, and also because 
they understood that the Government ot India are taking such 
action as seems at present necessary in regard to this subject. 
They think that probably the best appileauoo of their funas to 
this subject, for the present at least, will be the provision of 
studentships in the Government institutions. 

The Conference considered the question of the site of the 
central institution It seemed to them that of all the sites 
named the choice lay between Bombay and Bangalore In regard 
to the former the main considefatloiu were (1) the fact that it 
Is the home of the founder (who, however, rather firvonrs Ban 
galore); (a) that it is a great centre of paa^|»erdal and industrial 
actbi^, (3) that it is easy of access from all pgrts of India and 
from England , and (4) tnat a strong governing body could be 
eaiUy ouaincd there On the other hand, the climate, though 
nut altogether unfavourable, Is not bracing, and la Injunous to 
machinery and apparatus. It would not be so favourably 
regarded by Euroj^ni as Bangalore, and In Bombay land is not 
available in sufficient quantity If (as is believed) special con 
cessioDS in respect to site, and aid in regard to the scheme 
generally, be made in Ban^dore on condition of the insutution 
bejim there, the Conference would recommend that site 
Tbe Conference considered the name or title of the insUtutlon 


There was a strong opinion in favour of the title ** Institute "as 
more suitable than '* Univerrity ” to the objecu in view But 
in deference to the views of Hr Tata, and m coosideratioD of 
thd senument of the educated community of India, the Con 
ferknee decided that it was expedient to adopt the well*known 
title of '* Univeiviiy ’* They, therefore, decIM to recommend 
that tbe Insdintioo be styled ‘'The Indian University of 
RescarciL" They were, miwever, of cmlnlop that it should 
mslntain iu post graduate character, and that 11 should, there- 
fotoi gmnt not degrees but fellowships 
llie Conference are nnanimoasly of opinion that there is 

n necd for such an imtitutlon as has been Indicated, that 
is DO reasonable ground for doubt that its work would be 
syp B ess fli l; that ft would exercise a most beneficial Influenee on 
higher educatioa and on tbe devriopment of the resources of 
the oonntiy; and they strongly recommend it to the sympathy 
^ support of (he GoverfUBeat of India. They trust the 
Government of India will expleiB tbair fovounble opinion on 
Ihb sobMie, and givt the pcomise of necessary IcgislatioD to 
bo canM out as soon as ft is matorad, so that an appeal may 
be made to the pnbUo for funds, and that tbe detuls of the 
schema may be definitely settled. 

Tbe< 3 qQfiwBaoe tben ^moosoM ftreerisetbe Draft Bill and 
deieradited to recommend the Draft Bill u revised 10 the 

S ffpriivmi of Ipdla fiar publlbatloo. And at the requect of 
t Tata they resolved to ask the Goverament of India to 
noihftmte some oHcer to consult with Um about tbe transforof 
Ihcnroperty with which he pcopoced to endow the Unlvcrrity 
The ^ /infrbgives tbe foOowtng outline of tbe 

Unftrenfty sebemei—It is propoaed to found an institutipa 
wBkffi kfaiOl be dr correspond to a tesdilng University for Indls, 
its prinmiy aim being to teach, not to ettmine. Diplomas, 
tburefpie, will be confer^ on tfaoac who have comoieted a 
dwtain course of hl^ereduoatigiu This work of hlghfrlnstruc 
Um wtU be oondtt&d on princlplca fidlowed now In Europe— 
Ag. in GenmU Sa>lnaiia,^Fraina Conferences, and English and 
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American Research Classes. These courses will be the be¬ 
ginning of a purely specialist training In order not to Interfere 
with the existing agencies, the new institution will take m> 
teaching where Colleges and existing Umversitles leave off 
The new cranes will be post graduate The new spedaiUt 
courses, which are post graduate, will naturally be proresiional 
and technical, nth^ than simply literal school sanitary and 
science practice For qualified m^lcal men a school of peda 
gogica for those intending to be higher secondary teachers 
inspectors, head masters, Ac.), and a schuol lor higher studies, 
sre some of the obvious directions of the development It is 
not proposed to take all these up at once. The order m which 
they may be proceeded with will be best arranged by the com¬ 
mittee It is not intended to cut off the post grailuaie students 
from education in Europe It is contemplated to select the 
best for further training in Eurem or America, with a view to their 
future return to this country It will be necetiajy to make ample 

f irovision for scholarships and fellowships, both for the students 
n the institution and for those who proceed from it to Europe 
or America. The development of a scheme 10 complete most 
entail a vast capital annual expenditure, the construction of 
libraries, laboratories and museums, and the invitation to 
specialists to teach and prosecute research. Alt this must 
r^uire large sums of money A committee has been formedi 
to secure the necessary financial support by making a genciml 
appeal for funds to take the preliminary steps in connection with 
the scheme, and to obtain a short legislative enactment enabling 
the institute to hold property 

Hb Excellency the Governor, the Chancellor of the Univer¬ 
sity of Bombay, nas kindly consented to let it be known that 
th^roposed scheme has his personal approval and sympatl^ 
The Mvemment of Indb accept the recommendations of the 
Conference, and they desire to place on roeord their apprecia¬ 
tion of the geiteroeiiy and public jjpnt dispbyad by Mr J 
Tata In maicing his munificent ofler of an endowment fiv the' 
proposed University of Research They are confident that the 
proposed University will meet a great nm, and will contribute 
to the advancement of higher education and the development of 
the resources of the country They will be ready to ptoce a d t<v 
legbbiion as soon as tbe scheme has been matutea in all its* 
details. They wish the nndertaku^ every luccetk In accord¬ 
ance with the request made W the Omference, tbe GovernmenL 
of Jiidb have requested the Government of Bombay to nominate* 
an officer to arrange with Mr J N Tata for tbe transfer of the 
property with which he proposes to endow the University 


UNIV&H:>iTY AND EDUCATiONAL 
* INTELLIGENCE 

Da F Kohlrausch, president of the pbystkaibch lech- 
nischen Reichsanstalt, has been appointed horionry profeaior of 
physics at Berlin 

Mr G F Harucastlb, senior assistant in the chemicab 
department of the Technical College, Huddersfield, has beeis 
appointed instructor in dyeing, and asostant in ehemlkry, at the 
Municipal Technical Sclira, Leicester 

Thi Arnmal General Meeting of the Assodatlon of Technical 
Inwitutloos will be held on Wednesday, January 34, at the 
Mercm' Hall, London. The president (Eul Sjwncer, K G > 
will preside, and an address will be given by the president¬ 
elect, Sir Swire Smith 

A COURSB of fifteen lectures on organic chemistry will be 
given at tbe Goldsmiths' Institute, New Cross, S E., on Friday* 
evenings, at 8.30, byMr W J Pope^ cnmmencing on January 19. 
FsitkAir attemlon will be paid to the dbeuwon of recent 
work and cairent views relailng to organic chemistry 

Tm Uttiversity of Pemwylvanbb free museum of sdeiice mml 
art at Philadeipnb, one of the late Dr William Pepper’s 
efaenshed hopes, waa,^says formally opened in the 

prcseuce of several thousand people on D^ember So Im- 
medlatiely following the presents^on to the btard of tiustees of 
the museum, a bronse sutueof the late Dr Pepper, the gift of 
friendsb was unveiled Mrs Pepper, the witiuw of Dr Pejiper, 
has prcMentcd to the univemty troiiees, as her memonal 10 the 
memofyoT her husband, a gilt ol to,ooo dollars, as a fond to 
carry on tbe work started liy Dr tapper 
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Thr dfsierution for which Mr, H N. Diduon hu received 
the B Sc. research degree of Oxford Unlvemty wu ** On the 
circuJctiofi of the wrAice waten of the AtUntic north of 40* N 
Ut ” The work coiuuted primarily of a chemical and p^ical 
examinatioD of the sarliu» waten of the North Atlantic during 
the twenty four aucceaiive months of the mn 1896 end 1897 
For the porpoee of the mveitlgatloiu epccial arrarutcmcnu were 
made for the continuous supply of samples by officers of ships 
trading In the North Atlantic. The results were exhibited in 
monthly charts showing the distribution of temperature and 
ftahnity, and the changes dunng the period are fully discussed 
The existence of de£nite sdssonal changes in the circulation hu 
been established by the investigation 

With a view to encourage the adoption of scientific methods 
In the tceddAg of physical geography, the authtirltles of the 
Cambridge L<» examinations have Issued a syllabus of a 
course cn work which haa several commendable characteristics. 
In the first place, it is dislmctly stated at the head of the 
syllabus that ** The object of the examination will be to ascer¬ 
tain as far as possible to what extent the candidates' powers of 
observation and reasoning have been cultivated ’* Even more 
noteworthy than this remark is the schedule which accompanies 
the sylialMs and contains an outline of a course of practical 
instruction designed **(i) to develop the power and habit of 
observation, (3) to give the pupils clear and accurateconcep 
tions of natural phenomeiui and their relations, and (^) to enable 
them to seek for the causes and rational explanations of the 
phenomena which ihey observe " Among the subjects in which 
practical instruction is to be given are the drawing of sections 
from contour maps, the study of local land forms, the use ol 
neteofolngical instruments, the study of ocean current maps, 
simple astronomicsd observations, the determinslion of time and 
latitude, and the use of the terrestrial globe. It 1* to be hoped 
that the efforts of the Cambridge authorities to encourage the 
scientific study of the earth will meet with nccesi. No sub¬ 
ject stands In greater need of rational methods of instruction 
thui geogra^y 

Thr Eof^ish Edqcatioii Exhibition, which was opened by 
H R, H the Prince of Wales at the Impenal Inttitnte on Friday 
last, contains the maVsripli from which the English educa- 
tloaud cxhibita for the Paris Exhibition will be chosen The 
whole ^Id of educational activity in this country is more or lest 
mtisfactorily represented by these exhibitB, though a walk 
through the gailmies shows the initiated observer how Ini 
poni^ it it to materialise certain factors of educational effort, 
which tlioagh intangible are none the leu real and powerful 
Every atep m a career from the kindergarten to the university 
can be followed by the inspecrimi of the objects collected in the 
different sections. It it latufoctory to be able to record that 
tht equlpncieot neeeaiary for proper insirnctlon in science takes 
a Ipromlpeot place in the collections sent by nearly all the 
•Ismentary schoots, roost of the secondary scbooli, the tedmlcal 
inatitutea, and the colleges of university rank Hand and eye 
trgjlDing b evidently now almost univeruU for one exhibt after 
th9 othe^-pontaips adimrabk exanndss of wopd-work, ssetgl*, 
wc^ cto modeWng, andmfoceilanequsoqcnlpa^kMii 9f« yened 
klM^v&ig thd same end m vvw. FV^)tlce4 withsme latls- 
futiopa^ etching of Charles Darwfn In the Bhrewsba^ School 
exfiibfht oven ifjhe received Utile enooiirAtfnmtnt ih sdtnetiat 
the seboo). It la quitecUgr the kuthoritisfc are pmd of him 
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kathode rays, hy & WMwrtt The 
bdetmninedbydellect&ng them at|WQ 
: path fay pinvhtt nf a l>cher wire 
with rei^iM to each mhec. The 
tout one-seventh pT that of hgfat, and 
tedchf electon fo aboiil xiijoo p$ftof 
itbn between electric conouctlvliy and 
nn Gaseous lonlutkw b reducM by 
increase of pecinre, while the lonbatJon of a solution is in¬ 
creased Tt incompletely dissociated solutions, an Increase of 
conductivity with pressuic b observed Tbasi a decl-normal 
solution of loetle acid b reduced in reristance lO one-half its 
onglnal value by a pvessure of zw atmo^pheiev -*Aa experi¬ 
mental and theoretical follacy m electric doctrine, by E 
Lecher The aathor maintains that a magnetic line of fone 
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can In DO sense be defined as a line along which a positive pole 
would move, and that as a matter of foct a Mle never moves aloOg 
a line of force —Obtributfon of free elcctndty at tbesuriace of a 
Crookes* tube, by E. Riecke. The aathor uses a mlxtOre of 
red lead and ^j»iur to discover the free charges on the outer 
surfiue. The fluorescent patch b marked by a idde nng of 
sulphur, the interior of whicn it marked by irregular patches of 
red lead, showing negative cbaiga dbiribated Irranlarly, 
probably owing lo want of symmetry In the kathode The re¬ 
mainder of the tube is coaled with sulphur, except the portion 
behind the kathode, which b negative again.—Stnuni in 
Rupert's drops, by K. Mack. Rupert*! drops show black on 
the screen in polwsed light, but they can be made to show 
their colours by immersing them in a trough containing a liquid 
of the same refractive Index, such as cedar oil or a imxtarc of 
carbon bisulphide and ethyl ether The colours resemble those 
of pwock's feathers.—BujpieLic deflection of Becquercl rays, 
by F Glesel The deflection may be demonstmiea by means 
of a polonium prepaiatiun attached to a sensitive pbtc laid face 
downwards acrou the poles of an ebetro-magnet The deflected 
rays on the negative show a curious hairy structure —The photo- 
mj^y of current curves, by J Zenneck Instead of using a 
Mining plate or a revolving mirror with the Braun kathode tube, 
the author produces the current curve direct upon the screen in 
the kathode tube —He uses two deflecting magnets, one for 
producing the oecUlation due to the current under investigation, 
and the other for imparting to the kathode beam a bteral 
movement proportional to the time 


Affm^rs #/ fA0 A/pvarwiian (Odtsta) Sffcit/y of Naittraiists^ 
\ol xxii Part 3 —The whole of this volume u given to the 
resniti of the emloradon of the fiftum (mit bke) of Kuyalnik. 
situated near Oaea■^ which exploraiion waa undertaken several 
years ago by the Odessa University Most of the votame is 
occupied by a mo«t exhaustive report, by A WassiUciT, about 
the astronomical, topographical and bathymetric work made 
in connection with tnb liman A large s^e map (1 i6, 800) 
of the bke and several vertical profiles accompany the re 
port, which will be a precious do^ment for all subsequent 
exploration —The rest oT the volume b taken up by a paper, by 
L. Silberbeim and M Weinberg, on the bacteria founii in the 
mud of the iTman. They originate partly from the urronnding 
air and partly from the waters entering the bke, their compo¬ 
sition varying with the seasons. The mud b not favouraole 
for the lire of the bactenw, which add to the mod by their 
decay 

In the Journal of Botany for Deimbu 1899, the irioA 
important article is by Dr A. B, Rendle, Motes on Xyru^ lb 
which several new species are tfetcr^bed.—Me«n. J A 
WheldoD and Albert Wilson conclude their paper on the mosses 
of West Lancashire. In the number for January 1900 we find 
papers on Sphagnum modlum in Britain, by Mr H W 
MODiqgtoo (with a plate). ^Soroe Welsh hawkweeds, by the 
Rev Augustin Ley, in which one more b added to the long Ibt 
of Bfitisk species ’* of /Borac$mm —On some species of 
•Cf^oa, by Mesm. Jas. Britten and E G Baker 

TRkJournal^tks Boyal Micfoui^Uai Sooloty for D ueeabsB 
i 899> coQtdns a. coodwiMfon of Mr F. W. MiUetCs 
rrceot Fotaaifadfota nf^tbe MfcbyAnrklpehgiv and mu mm 
sumfllBry of cartatR remiches in xqology, b^ny apd wmp* 
scopy In the latter sebrion several vahuhb recent novekba hi 
micftwoopfe ooostraetfoa nre dttoribed This nuasta .nto 
coatnhBS-tlM Usti for 189P of new term Introdo^ during rilO 
yimfosQofofiealaiidbatnnlcalUteiat^ > ^ 
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The recent bfamvarions show that the lines of nlichim may 
be divided faito three sets, no two of which behave alike under 
vory^ eleebrieal condltiona The wave-l«igths of the line* 
composing the difforent seU are — 
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[ k a ]iiw at X 9 which u awoctatad In the spark 
k of slluium with tm lines in set A. but while these are 
eot from the are ipectnm of sIHcuiin, 3905 8 is a 
in the are spsctium This line diners from the 
ifore, in not neiUK enhanced in intensity in panuig 
i conditions of the arc to those of the spark So fiir 
ttUDMtt the lines In sets B and C have not bm recorded by 
aOMper observers of iht silieinm spectmm 
Tl^ behaviour of the three sets of lines in terrestrial spectra 
u shown in the following figure — 




stage of teoDperatuK between those of 3 OrioDis and 
fnoBis. That star can bo very well replaced for the purpose 
ofjw diecoswon byyOnoniSi the two spectra being 

It was recently shown that ulicinn made its appearance first 
at the tempeiatufc represented by « Urwe Minons, snd 
strengthened at the higher temperature of « Cygni ai^ $ Orionls, 
afterwards weakening as we pau through the still ht^er tem 
peralures of ( Taun and y Orioniif until at the ( Ortonii stage it 
is bordering on extinctkon 


ABC 



In the same paper the behavionr of a 
line at X 4089 a was plotted, and at the 
same time it wu quoted as an ** unknown ' 
line 

It IS interesting to note that this line u 
now traced to nliaum, and » the strongest 
line in set B It u apparently a stort lived 
line in stellar spectra, as It only oocurb be 
tween the stages of temperature represented 
by ) Ononis and ( Ononis, being one of 
the weakest lines m the spectrum of the 
former star, and one of the strongest m that 
of the latter 


It u found, on investigadim the occurrence of these silicium 
lines in stellar spectra, that the three sets of Lnes respectively 
attain a maximom mieiuity at the three diSerent levels of stellar 
tenpetaiure <e pr ese nted \oy 3 , y, and ( Ononis 
Ine accompanying figure shows the behavioor of the different 
sets A, B and L in thfl^ipectrafi, 7, COnonis 



We find that set A is most proouncni in the spectrum of 3 
Ononis, that set C predominates m the spectrum of y Onoou, 
and that set B is &r the strongest m that of C Ononis 
That the stars named repnetnt three diffnunt grades of tem 
peiature»C Ononis being UM hottesti and 3 Orwois the coolest, 
has been previously deduced by the diecuMon of other lines m 
thar speeba. Tms result was embodied m a paper ** On the 
Older of Appearanoe of Chemical Substances at difiiuent 
Sti^ Temperatures,' read to the Society m February, 1899 
Id that paper a Cracu was given as a typical star represent 


November 23 1899 —Preliminary Table of Wave lent^ths 
of Enhanced Lines By Sir Norman Lockyer, K C B , 
!■ R b 

Tho important part which the enhanced lines of the clement 
play in the study of stellar spectra cannot be over estimated, 
but a great advance can only be made m this direction m 

r ematic examination of the spectra of 
the elements Such an undertaking 
as thu involves considerable time and 
labour The author hu been fortunate 
enough to have the use of the large 
42 inch Spottiswoode coil, msde by Apps 
for a short space of lime, and employed 
It m this work, for which it it tpeeudly 
adapted, ai the bnltlancy of its spark 
ihortena the time of exposure 
The elemenu which have been dealt 
with in this invesdgatioo are the fellow 
ing Aluminium, bumnth, chromium, 


copper, irim, magnesium, manganese, titanium, and vana 
dium' 

Poreaefa of these elements the spark and arc spectra were 
phototnaphed and compared, and the wave lenglM of the cn 
banced hna, that u, those lines whnh are intetHlfied to 
passing from the temperature of the electric arc to Umt of 
I the spark, were determined, and uUei an given of thev utsve 
leiwiOB 

An illustration shows the enhanced and arc lines in the 
spectrum of litamum 



TitMraw —EnhsiMsd Uan 
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Chtmical Boeitty, Decemberai,i89s^—ProC Thorpe, Ptcsi 
dent, In the chair —The following —On the 

relative and magnetic rotator^ powers of lome aromatic hrdro 
carbons, and on the refractive powers of mlxtaret, by w. H 
Perkin, lenr The replacement of bvdrogen in an aromadc 
nucUmi by methyl ii accompanied by a greater increase in 
molecular refraction, and a s^ler increase in magnetic rota¬ 
tion, than is the replacement of hydrogen in a side chain by a 
methyl jgioup;i—Fonnatkm of « and ji acrose from glycoltic 
aldelmie, bv H. Jackson Tetroeuone and a and B acrosasone 
are obtainea from the condensation product formed by the action 
of soda on a dilute glycollic ald^yde solution at o*", on pro 
longed coodeosation at o*« the quantity of letrosasone obtainable 
decreasee,—The interaction onT mercurous nitrite and ethyl 
mdide, by P C Rdy Mercurous nitrite and etbyllc iodiae 
react to form nitroethane and ethyllc nitrite.—On mercurous 
nitrite, by P C KAy —The ectioo of alkyl iodides on the mer¬ 
curic iodide sulphides of the fatty senes, l» S. Smiles. The 
alkylic sulphides combine with mercuric iooide to form com 
pounds of the type RySHgla containing tetrad sulphur, these 
enbstances when treated with methylic Iodide yield componnds 
of the type RgSlHgls which posslNT contain hexad collar — 
On branlin and hiemsto^in. Part III , by A. W Gilbody and 
W H. Perkin, jonr The add Ci|H||Og previously obtained 
from bnualin yields roetahemlpinlc apid on oxidation | the latter 
add is also formed dunng the oxidation of tetramethylfasema 
tounlln It It shown that brasilin is a derivative of resorcinol 
ana catechol, whiltt hmmatoxvlin is a denvative of pyrogallol 
and catechol*The action or alcoholic potash on monobmmo' 
glutaiic ester by N E Bowtell and W H Perkin, junr 
Monobromqglutanc eiler is converted by alcoholic potash into 
transtrimethylenedlcarboxylic add —LuteoUn, III, by A. G 
Perkin —The action of chloroform and potassium hydroxide 
on oitboamidobeneoic add, by W f Elliott Orthoamidoben- 
solc add yields an aldehydoortnoamidohensoic acid on treatment 
with ^kmfonn and potash —Axo and hydiacone compounds 
difitrentiated by bromine, by H E Armstrong 

Uanetii Society, Dec ai, 189a—Dr A. GUnther,F R.S , 
Preiklent, in the chair W G Freeman exhibit^ a tree 


apewmens or apcMsuntn^ ^nimp., collected by mm 

on the Isle of Sana, Outer Hebrides, the only known locality 
for It in ^rope, thon^ found in the Asoreiand Canary Islands.— 
The Zoolog^ Secretary communicated a paper, by Prof T 
W, Bridge, on the air-bladder and its connections with the 
an^tory orgent In the NUPpUndae The apatomy of the air 
biqdto, auditory organ, and associated paru was described 
in detail in NMppi^us forMerwru, it being shown Chat thdr 
condition was eaentially the wune for that species and AT. /W 
Imni^ and that Cuvier and Valenciennes had erred in regard to 
the Utter \3y confusing the auditory ewea containiu cranial 
cavities. Comparison was instituted with other Teleosteans in 
which the air bladder enters into reUtionsbip with the occipital 
region of the skull, and the j^ysiological significance of the 
Cocu was dUcussed.—Mr F Chapman read a pnper on some 
new and interesting Foraminilefa uom the Funarali Atoll, Ellice 
Islands. The spedmens described, and llhistnued by meeni of 
Uoten slides, comprised the larger forms foond at Funofotl and 
on eoni reefs generally, together wifo a new gentis ( 
and eight new species. 
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THE PRINCIPLES OF MECHANICS 
NfiviOfis Laws of Motiom By Prof P G TaiC Pp. 

viH + 52 (London A. and C Black, 1899.) 

OW IS the science of mechanics to be taught to 
medical students who have to ** get up ” natural 
[diilosopby in three months? If a teacher, confronted 
with such a problem, took refuge in sheer “ cram,’* his 
action could cause no astonishment, an attempt, such 
as Prof Tait has made, to provide a solution in which 
cram has no place commands admiration, even if it 
cannot be pronounced successful The author's method 
IS to furnish the student with a set of perfectly recorded 
lecture notes, and thus leave him free to follow the lec¬ 
tures instead of taking notes of them Perhaps no better 
method can be devised, if the substance of the lectures 
IS as good as the record in the notes is perfect, and if 
the student is made to apply the ideas explained in the 
lectures to simple examples. The latter of these con¬ 
ditions IS doubtless fulfilled in Prof Tait's classes, we 
are concerned here with what can be made out in regard 
to the former After all the books that have been written 
on the subject, there was still room for a pointed state 
ment of the principles of mechanics, with sufficient 
detail and sufficient illustration, but short; and such a 
summary, if only it were precise and lucid, could dpt fail 
to be useful to a class much wider than that immediately 
in view , but its value would be diminished in proportion 
as It waS 4 nt*rked by vague statement, inexact definition 
and loose argument 

The work before us begins with three pages of intm 
dyctory remarks, and these are followed by a chapter on 
kinematics and a chapter on dynamics In the intro 
ductory pages we find a statement of the laws of the con¬ 
servation of matter and of energy, and a reference to 
the laws of the inertia of matter and of the transforma 
tion of energy As a specimen of the dogmatic tone 
adopted we may quote the following » 

“ The objective realities of the physical world are of 
two kinds only—matter and energy Our conviction of 
their objectivity is based on the experimental fact that 
we cannot alter the quantity of either ** 

No exception could be taken to this statement if the 
evidence for it were going to be adduced , and indeed 
the kind of summary that is likely to be most useful is 
just one that would trace the operation of the laws of 
conservation and transformation of energy, and of the 
law of the inertia of matter, in the processes of every¬ 
day experience i^nd in easily observed phenomena. In 
picking out smass and tnsrgy as the two fundamental 
conceptions the author is certainly right, but much 
depends on the way in which they are discussed 

The same wisdom in the selection of the topics to be 
treated is apparent in the chapter on kinematics, and 
the arrangement also of these topics is excellent, it is 
to some of the detajlls that exception must be taken 
There is a general discussion of victors^ but the defiifition 
which IS given of a vector is incomplete, and the neces 
sary distinction between a vector associated with a par- 
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ticular line and one for which all parallel lines are 
equivalent is not explained In the definition which is 
given of the moment of a vector^ the fact that the rule of 
signs IS a part of the definition is lost sight of, and the 
reason why the moment itself should be regarded as a 
vector 18 obscure The proof, on p 3 o, that angular 
velocity IS a vector inxolves a petiho pnncipn In this, 
as in the proof of the parallelogram of veloi ities, what is 
most required is an explanation of the sense in which a 
point can be said to have two simultaneous velocities, ot 
a body two simultaneous angular velocities The defi 
nition of velocity is always one of the stumbling-blocks 
in the way of students , the author avoids giving a defi 
nition , he says, “ bpeed need scarcely be defined, as 
everyone knows what it means” It maybe that the 
writers of current text books know what it means , they 
seem quite unable to explain it, nearly all of them pro 
ceed in a vicious circle, saying that the velocity nf a 
point when variable is measured at an> instant by the 
apace that would be passed over in a unit of time if the 
velocity continued the same as it is at the instant—as 
well might one define the curvature of a curve at a point 
as the angle that would be contained between the tan 
gents at the ends of an arc of unit length if the curvature 
continued the same all along the arc as it is at the point 
If the student is not meek he will ask, ** But what is it at 
the point?” It IS only because he thinks he **knows 
what it means ” that h^ does not ask the like question 
about speed Prof Tait gives countenance to the wide!) 
spread vicious definition without reproducing it Surely 
he might have spared some space to explain the mathe 
matical notion of a limit, and to define velocity as a 
limit Why do writers of elemenury books treat the 
student as a baby when an> limit is in view, and talk tp 
him, for example, about the next point *’ to a point on a 
curve ? (p 9) He knows as well as his teacher that there 
IS no next point The commonly received absurdities 
about what are really limiting processes secure acqui¬ 
escence by frequent repetition, but they foster in the 
mind of the student a belief in the unreality of the 
whole business. 

The chapter on dynamics suffers from defects which 
are not merely faults of detail, but anse from the position 
taken up, viz , that Newton’s laws of motion still fonn the 
simplest foundation of the subject Some remarks in 
Prof Tail’s address to Section A of the Bridsb Associa 
tion in 1871, dealing with the use of Euclid’s “ Elements ” 
by British mathematicians in the teaching of elementary 
geometry, apply, with at least equal force, to the use of 
Newton’s laws of motion in the teaching of elementar> 
dynamics He said of the teachers 

“They seem voluntarily to weight alike themselves and 
their pupils for the race , and a cynic might, perhaps 
without much injustice, say they do so that they may 
have mere self imposed and avoidable difficulties to face 
instead of the new, real, and dreaded ones ” 

The defect of the laws of motion as a statement of 
the principles of dynamics is not that the principles ire 
not implicitly contained in the laws, but that the pnn- 
ciples have to be extracted from the laws, and that the 
laws themselves are stated in terms of insufficiently de¬ 
fined abstractions. How much of the contents of the 

N 
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laws of motion is of the nature of definition, and bow 
much 18 a statement of facts ascertained experimentally, 
u not disclosed To assert that these laws still form the 
suBplest foundation for the subject is to ignore the pro¬ 
gress that has been made smce the publication of Thom¬ 
son and Tail's ^ Natural Philosophy ” The difficulties 
into which writers who follow Newton uncritically must 
needs fisll can be illustrated by sentences on pp 37 and 
s8« On p. 37 we read, ” Force is defined as any cause 
which alters the momentum of a body ”. and on p 28 
we are told that force is “merely another name" for 
*'the vector-acceleration of momentum” This makes 
the same word do duty for the cause of the change and 
the rate of the change. Others of the definitions given 
are wanting in precision The definition of the nuus of 
a body as the quantity of matter in it is a definition of 
one previously undefined thing in terms of another The 
description of the first law of motion as a “ statement of 
the inertia of matter " is not helpful, inertia is a property 
of matter under ordinary conditions, and the first law is 
a statement about matter under conditions m which it 
has never been observed It ought to be realised that 
the three laws form a connected system, and that all of 
them are as much needed as any one of them for the 
precise definition of Jorce^ or the exact statement of the 
inertia of matter The definition given of work done is 
obscure , the work of a force is defined as a product, and 
no indication is given of the sense in which this product 
can be said to be “ done ” What is wanted here is much 
the same as in the case of force we all have an anthro* 
pomorphic idea that some cause must operate to start 
or stop the motion of a body, we have a similar idea 
that a man has done something when be has lifted a 
weight or thrown a cricket ball, and these ideas should 
be taken hold of and made precise by the introduction 
of measurable quantities which are adequate to represent 
them 

The difficult ground of definition and statement of 
pnnciples once covered, the rest of the book is for the 
most part excellent, the geometrical methods employed 
being especially elegant Room is found for an ele¬ 
mentary discussion of strain, of compounded simple har¬ 
monic motions, of attractions, including the distribution 
of electricity on a sphere under influence, and of the 
velocity of waves along a stretched cord, in addition to 
interesting and unhackneyed accounts of the matters 
which are the stock in trade of books on the elements of 
mechanics The book on the whole is thoughtful, in 
many parts it is much better than the current text books, 
and the parts that call for criticism are no worse than 
the corresponding parts of most other books on the sub¬ 
ject , but they are the most important parts, and they 
might have been so much better There was a great 
opportunity, and it has been missed A £ H. L. 

THE SCIENCE OF LAND FORM 
PJfysuai Cki^r^^hy By Prof W M Davis, assisted by 
W H Snyder Pp xvii + 438 -|- 9 plates (Boston 
and London Ginn and Co, 1899.) 

N examination of this volume gives nse to feelings 
of both congratulation and regret-*congratulation 
that so admirable a manual for the elementary student of 
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physical geography has been produced, and regret that 
so little attention is given to the subject in our scbot 4 » 
and colleges Rational methods of instruction are nntlr 
advocated for all the concrete sciences, and are being 
extensively applied to physics and chemistry; but geo¬ 
graphy has only been very slightly benefited by the 
pedagogic reforms of the last decade, and in the majcffity 
of our secondary schools it is stiU represented by defisf- 
tions, outline maps, uninteresting statistics, and lists of 
names which make no real impression upon the minds 
of the pupils Physical geography, the elements of 
which should be presented at the very beginning of the 
study of the earth, is usually neglected altogether, or 
taught in a foshion that fails entirely to place pupils in 
the receptive intellectual attitude reached after sound 
instruction in any science. 

The present position results chicfiy finom the want of 
teachers with a broad conception of the field of geo¬ 
graphical science. Every teacher is supposed to be 
qualified to give mstruction in geography, and if the 
word merely signified the description of the political 
divisions of the earth, any one could put pupils in the 
way of acquiring that information. But, rightly defined, 
geography should be the consideration of the earth as 
the abode of man, and it should compnse the elements 
of astronomy, physics, meteorology, botany, zoology, and 
ethnology, as well as knowledge of commerce and 
government To present the subject in these broad 
aspects, the teacher must be inspired by the scientific 
apint and have given personal attention to the facts and 
phenomena of nature , and where such teachers are not 
available instruction in geography cannot proceed on 
scientific lines. 

The volume under notice provides an admirable means 
of improving geographical teaching Prof. Davis is not 
only an expert in most of the branches of physical 
geography, be is also a practical teacher who has de¬ 
voted much attention to the educational side of the 
subject The result is that, with the auistance of Mr 
Snyder, he has produced what is certainly one of the 
best manuals of physical geography ever published. The 
book 18 well planned, trustworthy, clearly written, and 
liberally illustrated, it presents the facts of physical 
geography in such a way that the reader sees them as 
part of an organic whole—as organised knowledge which 
constitutes science. The facts are traced backward to 
their causes and forward to their consequences ; indeed, 
the phrase “causes and consequences" has served as a 
touchstone by which the treatment of each subject has 
been tested 

The order of treatment is the earth as a globe, the 
atmosphere, the oceans, and the lands. These frets are 
not, however, treated in equal detail, indeed, the last 
part occupies more than four times the number of pages 
devoted to the three preceding parts taken togethei 
From this it will be seen that the book is not con¬ 
cerned with physiography as it is usually understootl 
in this country, but with the science of land form 
In physiography the student receives practical instruc 
tion ID physics, chemutry, astronomy and cognate 
sciences before he considers atmosphcnc phenomena 
the circulation of water on the land, the earth’s solid 
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cruft, and the changed which take place in it in physical 
geograidiy, however, the facts of physical science are 
made sdbMrvieat to the descriptions of land forms and 
other matters directly connected with the study of the 
eafth In the present volumep for instance, “ the non- 
geographical elements of astronomy, the principles of 
physics, and the divisions of geological time, are care¬ 
fully exduded.” The authors are, of course, entirely justi¬ 
fied in limiting the sections dealing with these subjects to 
any dimensions they please , and many teachers of physi¬ 
cal geography will agree that the method of treatment 
adopted distinctly defines the scope of physical geo¬ 
graphy At the same time, the opinion of the wnter is 
that It IS impossible for a student to clearly perceive 
many of the focts of physical geography unless he has a 
practical acquaintance with physical science. A student 
with a knowledge of Boyle's law can fully understand why 
half the earth's atmosphere is left behind in ascending to 
a height of three and n half miles above sea-level, but 
a student of physical geography may be told that this is 
the case, and have no real conception of the cause. Almost 
every fact concerning the constitution and movements of 
the atmosphere can be far more easily comprehended by 
students who have received experimental instruction in 
the principles of physics than by those who read them 
for the first time in connection with natural phenomena 
Similar introductory knowledge is also required to intel¬ 
ligently follow the action of internal forces such as give 
rise to volcanic eruptions, the system of oceanic move¬ 
ments, the solvent and disintegrating actions of water, 
causes which affect climate, and many other natural 
operations and conditions A practical knowledge of 
the prmaples of the science of matter and energy is 
inde^ essential to the scientific study of the earth, 
and without such knowledge studenu of physical geo¬ 
graphy can have only a limited comprehension of the 
causes of natural (mcesses. * 

As bearing upon this pomt, mention may appropnately 
be made of a new syllalws of physical geography which 
has just been prepaid for the Cambndge Local Examin¬ 
ations. The syllabus includes a course of practical 
instruction drawn up with the distinct object of cultivating 
tbe pupils' foculties of observation and reasoning, it 
therefore represents a praiseworthy attempt to make 
tesaoni in physical geography of real educational value 
iio for as the deeohptive part is concerned, tbe volume 
under notice exactly the kind of book to use m classes 
which follow the Canfondge coutae, and the appendices 
will be found of service in showing the observations which 
may be usefully made out of doors. But the sections on 
the atmosphere and on astronmnical geography are too 
bnef to be dearly comprehended by studenu unfomiliar 
with the nidunents of physics and astronomy In the 
Cambndge syllabus experimental work in each of these 
divisions of physical geography is nghtly given promin¬ 
ence ; and we consider diet « larger amount of space 
nug^c have been devoted to them with odvanuge in the 
present volume. As these Sections now sUnd they will 
convey information, but will not do much to encourage 
individual observadon. Moreover, most teachers will 
fii^ It necessary to postpone the descnptioDs of atmo- 
8{Aer^ ottcohmon to a later stage than is suggested by 
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the place in which it is here dealt w ith , for though the 
volume contains a most admirable account of wind 
systems, every teacher knows that charts of winds and 
isotherms are not easily visualised by the student who has 
not learned to read such diagrams. 

Apart from the question of the relative importance 
which should be attached to the different divisions of 
physical geography, it would be difficult to suggest how 
the volume could be improved No better descnption 
of the lithosphere, and the changes which take place in 
It, could be desired by the student of physical geography 
than is given by the authors The examples of charac¬ 
teristic land forms are naturally more often Amencan 
than European or Bntish , but as emphasis is always laid 
upon the association of land forms with settlements and 
industries, a useful lesson is conveyed even if the selected 
district is strange to the reader Several words, such as 
monadnock^ mestOj drumlin^ peneplain^ eskir, and mesa^ 
not usually found in books of physical geography used 
in this country, are employed to dcKnbe particular 
formations, though no explanation appears to be given 
of more common terms in physical geography, such as 
hydrotphert^ lithosphere^ erratic^ volcanic dyke^ K^oid^ 
Rocket moutonniet^ sconae^ tundra^ selvas, pandas, and 
reji^lalfom —or if they are mentioned they are not mdexed 
Little importance need be attached to this, for physical 
geography should be more than a collection of definitions , 
but as the student will tn all probability meet with the 
words later, he should know their significance. This is^ 
however, but a minor point, for a good dictionary will 
furnish the meanings of these words, but it is only 
occasionally that a volume of such an inspiring character 
as the one here noticed is produced, and where so many 
good qualities are exhibited, a judicious cntic hesitates 
to suggest any alterations RAG 


7 NE REMINISCENCES OF A D BARTLETT 
Bartlett's Life among Wild Beasts tn the “ Zoo " By 
the late A. D Bartlett. Edited by £. Bartlett Pp 
XV111 + 375 (London Chapman and Hail, Ltd., 
190a) 

HE issue of the present volume may be taken as an 
indication that its predecessor, “Wild Animals in 
Captivity," was a success and has met with the apprecia¬ 
tion of the public Obviously, therefore, it is not the part 
of a cntic to decry what has practically been already ap¬ 
proved, the work before us being a continuation of the 
first senes of Reminiscences. Undoubtedly there is n 
very large amount of extremely entertaining matter in 
this second venture. Especially is this the case with 
regard to the author's experiences of Gorillas and Chim- 
pantees, his important practical experiments and obser¬ 
vations with regard to hybrids, his account of the veri¬ 
fication of the hunters' stones as to the annual shedding 
of Its horns l)y the American Prongbuck, and his detenp- 
tiOD of the habits of the Indian Panda, or Cat bev. 
The Utter observations afford, indeed, an excellent ex¬ 
ample of the acuteness of Bartlett's judgment as to the 
affinity of an animal by the study of its habits alone 
The systematic position of tbe Panda was at the tune 
in question much deputed. Mr Bartlett insisted on its 
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near relationship to the Racoons, especially the Kin- 
kajou and his opinions were more than borne out by 
the contemporary investigations of Sir W H Flower 
into Its internal anatomy The public, too, will be much 
interested to learn that Bartlett was a firm believer in 
the existence of a “ sea serpent,” although whether they 
will be inclined to share his opinion that there are rep¬ 
tiles that can live for months at a time at the bottom of 
the ocean without coming up to breathe may be ques¬ 
tioned 

But much as these and many other portions of the 
book may interest and attract the general reader (not to 
mention the scientific naturalist), there are other parts 
for which such commendation can scarcely be claimed 
We have, for instance, several descriptions of species, 
such as that of the white whiskered Lemur (Z leuco 
mysiax) on p 23, and Monteiro’s Galago {G monteift) 
on p 34, which can be of no possible interest to any one 
but a specialist, especially m the absence of figures 
But this 18 not all, as the aforesaid Lemur is now regarded 
by qualified naturalists merely as the female of (Zp. 
maC9Co\ and its retention as a species is consequently 
a mere misleading of the public 

If this were the sole instance of a want of efficient 
editorship it might, indeed, well have been passed over 
in silence, but unfortunately it is only one among many 
For instance, on the very first page of the volume we 
have a repetition of the old story th^ Apes seen by ^ 
Hanno, the Carthaginian, were Gorillas (m the modem 
sense of that term), whereas it has been shown over and 
over again that such could not have been the case , Mr 
Winwood Reade believing the creatures to have been 
Baboons, while Sir Harry Johnstone thinks they were 
more probably Chimpanxees Neither is it a true 
statement that the skull of the Gorilla obtained by Dr 
Savage at the Gaboon was ever sent to Owen, who only 
received sketches of the same, the specimen itself 
having apparently gone to Amenca It is quite true 
that these statements were made by the author of 
the papers which constitute this volume, but it was for 
the editor to have made the necessary amendments 

Then, again, we have to deplore a lack of efficient 
editorship m the manner in which the different sections 
of the book are introduced, or rather not introduced 
For example, who would guess that the disserution on 
hybrid bovine animals, commencing on p 71, is repro¬ 
duced, with the exception of the opening sentence, word 
for word fh>m the Proceedings of the Zoological bociety 
for 1884? And if the quotation is not acknowledged as 
such by the usual marks m this place, why are such 
marks introduced in another equally long quoution from 
the same serial on p. 6 ? Neither is there any indication 
to show that the portrait of the Chimpanzee ** Sally " on 
p. 7, as well as the picture of hybrid Cattle on p 70, are 
copied from plates in the Zoological Society’s Proceed¬ 
ings, And very indifTerent copies at that» the reader 
will probably add I Indeed, the illustrations generally 
are for from being a strong pomt of the book, while, like 
the regiments in the British army, there are too few of 
them 

Neither can we avoid saying that the nomenclature is 
hopelessly oat of date, this being suffiaently apparent 
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when we mention that Troglodytes is given asthcgenenc 
name of the Chimpanzee and GonHt, Ceriomis for the 
Tragopan, and Felis for the Hunting Leopard or Chita I 
If popular writers wiU not keep somewhat m touch with 
the systematic work of the day, it is their fault if they 
are treated with contempt by profeisioDal naturalists. 

In spite of the errors and imperfections to which we 
have called attention, we, as alr^y said, folly recogntse 
the large amount of interesting matter in the volume 
before us, and if our readers desire a really amusing 
story, we may refer them to the adventure of Mr and 
Mrs Jamrach with the Lions. At the same time, we 
think that the editor would have been much better 
advised had he reduced the present volume and its 
companion to the limits now occupied by one of them 

R L. 


ELECTRICAL OSCILLATIONS 
Reckerches ExpirimentcUes xur les Osciltattons £lec- 

trtques Par A Turpain Pp 154. (Pans Libraine 

Scientifique, A Hermann, 1899) 

HE classical researches of Hertz on electromagnetic 
waves have opened up a new field of expenmental 
research, which has already yielded a rich harvest of 
results As regards the literature of the subject, we have, 
besides Hertz’s original papers, two or three other works 
dealing with the theory and phenomena of electro¬ 
magnetic waves Dr Lodges little book contains a 
general and easily intelligible sketch of the whole subject 
In Prof J J Thomson’s ** Recent Researches ” we have 
an elaborate exposition of theory, along with an account 
of the experimental development of the subject down to 
the date of publication. Poincare’s “ OscillaUons £lec^ 
triques ” is probably the best known Continental work on 
electromagnetic waves. 

The work before us is one which does not trench on the 
ground already covered by the above named treatises. It 
is a record of onginal researches, some of which have 
already appeared in various scientific penodicais The 
scope of these researches is limited to the propagation of 
waves along conductors 

After a brief introduction, the author gives ui in 
Chapter 1 a full and clearly illustrated description of the 
expenmental arrangements used by him, including the 
various forms of oscillators, resonators and their micro¬ 
meters, and methods of concentrating the electromagnetic 
field between wires or plates. 

Chapter 11 deals with the methods of measurement 
Besides the classical method of determining thespartcing 
distance by means of a micrometer observed either with 
the nsked eye or by the aid of a lens, the author used a 
resonator with an additional air-gap which was bridged 
by a battery and telephone receiver. Every time sparks 
passed across the micrometer-gap, the circuit of the 
battery and telephone was complet^ Thu method of 
investigation—which, however,' requires very caiefol 
adjustment—the author found less fouguing than that m 
which the eye is unduly stramed in trying to detect the 
presence of minute sparks. 

Chapter 111. descnbes the methods adopted for adjustmg 
the length of the wires so as to get a sli^ dmaum into 
nodal and ventral segments. Thu it followed by aa 
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accovmt of the various positions in vhich the resonator 
was i^aced; of the results obtained with an ordinary 
Hemun field between two wires, and round a single 
wire. The author next conudera the ini9rfennc0 field, 
which IS obtained between two wires whose ends are con¬ 
nected to plates placed cm opposite sides of the samt 
plate of an oscillator The effects on an ordinary a-wire 
field of bending one of the wires so as to lengthen it by 
it i and a whole wave-length are next investigated. The 
author shows that all the effects obuined may be deduced 
from the results obtained with a single wire field An 
account of some expenments with 3, 4 and 6 wires 
concludes this chapter 

Chapter iv deals with the action of the resonator The 
effects of varying the position and direction of the micro¬ 
meter gap, the disturbance due to the presence of the 
resonator in the field, and the effect of varying the length 
of the resonator are studied in detaiL The form of 
resonator with a gap bridged over by a cell and telephone 
receives careful attention, the effect of altering the posi¬ 
tion of the gap relatively to the micrometer spark gap 
being fully investigated 

Chapter v is conrerned with the important problem of 
the propagation of waves in dielectrics other than air 
Oil and water were the two dielectncs studi«] by the 
author, and the effects obtamed clear up some rather 
obscure and apparently contradictory results obtamed 
by other experimenters in this field 

Chapter vi contains a useful r^sumi of thd more 
important resulu obtained by the author 

In Chapter vii the author describes a system of multi¬ 
plex Hertxmn wave telegraphy {noi wireless), regarding 
whose practical value we may well be pardoned for feeling 
somewhat sceptical 

The book forms a valuable storehouse of facts, and 
the author is to be congratulated on the extremely lucid 
and well-arranged account of his important researches. 
They were all carried out on a large scale (in the expert 
mencs on oil and water, 350 to 360 htres of the liquid 1 
were used), and must have required an unusual amount I 
of skill, care and patience 

A striking feature of the work is the entire absence of 
mathematldd reasoning, not a single symbol of differentia 
tioD or integration occurring throughout the whole of the 
book The author has carefully avoided all theoretical 
discussions, and confined himself to an accurate desenp- 
tion of experimental facts. The clearness and elegance 
of the language in which this deKnption is given render 
It a pleasure to read the book, which will prove a source 
of delight to every true experimentalist 


OUR BOOK SNSLF. 

locators ami Ttsi Pai^s By Alfred I Cohn, Ph G 
Pp ix + 349. (New York John Wiley and Sons. 
iMdou * Chapman and Hall, LtcLf 1899) 

This book contams an accoant of the aource, preparation, 
applicatien and tests for some scoses of indicators and 
test papers which have been proposed for use chiefly in 
detetnumng the end-point in vdmnetnc chemical 
dnalyses. ne book opens ndth a gcneml discussion of 
the aciiOD, Use^ and thebry of Indkatore and ends with 
four ttseftil UXkB apd a good index, Tm first table is 
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Trommsdorffs showing the sensitiveness of indicators to 
acids and alkalis, the second is R. T Thomson’s (hitherto 
the chief English guide), the third is Dieterich’s table 
showing the sensitiveness of various test papers, and the 
fourth IS a tabular summary of the pnnci{W indicators 
by the author 

The compilation of this book must have demanded 
much patient labour, and acknowledumcnts are due to 
the author for the care and pains he has bestowed upon 
the work It will prove a useful addition to analytical 
literature Whilst saying this, some points of criticism 
cannot be withheld In the first place it must be said 
that the author has not dealt m a very clear way with the 
theory of indicators. The subject is not an easy one, and 
the average operator has not hitherto troubled himself 
much about it Litmus has been to him a substance 
provided by Nature for the discrimination between acids 
and alkalis rather than the means of furnishing blue 
alkaline salts from which a weakly acidic substance of 
red tint is “ displaced ” by the action of nearly all other 
acids Again, the reasons why methyl orange is good for 
the titration of bases and not of acids is not usually in- 
auired into Such considerations make it the more 
aesirahle that the principles underlying the use of indi¬ 
cators should be stated very clearly Mr Cohn has given 
explanations, including the application of the ionic theory, 
and of the speculative merhanical theory fsomewhat 
antiquated ana unfruitful) of F Mohr, but he has not 
set forth the niatter with the desirable clearness and 
coherence 

Next with regard to the substance of the book, it is 
worth considering whether, in any future edition, type of 
two Sizes might not be employed Many of the indicators 
desenbed lirt of extremely doubtful value, and the worker 
teally wants to know definitely which indicators have 
been found mentonous by other people than those who 
have auggestfi^ their use In this connection also a pro¬ 
test must be raised agXihst naming indicators after tneir 
inventors It is useful to know the composition and nine 
synonyms of Tropceolin OO, but there is surely no call 
to add to these the term ** Von Muller’s Indicator” 

The book would have been improved by references to 
original papers. For example, the reflecting galvano¬ 
meter 18 scheduled as an indicator, but there is neither a 
full description of us use nor a reference to Kuster’s paper 
on the subject References would have been voluble 
throughout the book. A. S 

optical Activity and Chtmual Composition By Dr H 

Landolt, translated by Dr J McCrae. Pp xi + 158 

(London Whittaker and Co, 1899.) 

This small book is a remarkably clear exposition of what 
18 a somewhat recondite and difficult branch of chemical 
physics. It IS well known to students of optical saence 
that there are liquids and solid substances m solution 
which have the strange power of rotating the plane of 
vibration of a polarised ray of light that is passing through 
them Familiar exairplcs are turpentine and other es¬ 
sential oils, sugars, tartaric aad, quinine and albumen 
But Dr Landolt says that more than seven hundred sub¬ 
stances. all carbon compounds, are known to exhibit this 
molecular rotation 

Of course the fruitful discoveries of Pasteur—the nght 
and left-handed tarunc acids, racemic aad, molecular 
asymmetry, &c., are bnefly desenbed , and the more 
recent simultaneous discovenes of van’t Hoff and Le Bel 
receive fuller attention It is shown bow this property is 
met with only where one at least of the carbon atoms of 
an organic compound is united with four different atoms 
or radicles , aM the results flowing from this kind of 
structure are explained and illustrated—results which 
form what is now called stereochemistry 

But the prmcipal object of Prof Landolt’s book, as ex¬ 
pressed in Its title, IB the connection that may be found 
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to exist between the chemical constitution of a substance 
and the degree of its rotation The fact that such re¬ 
lations do exist in the case of other optical properties^ 
such as molecular refraction, dispersion, and magnetic 
rotation, no doubt gave nte to the expectation that some 
similar connection would be found in regard to this 
rotatoiv power In the above cases the optical difTerences 
depend mainly on the nature and number of the ele¬ 
ments composing the substance, though modified to a 
certain extent by the manner of combination But here 
It seems to depend almost entirely on the mode of group¬ 
ing Such able cxpeniuenters as Guye, Chavanne, 
Walden, TchhgaeflT, Nasini, van't Hoff, and in our own 
country Frankland and Crum Brown, have investigated 
the question The problem has not yet been solved . 
but a number of suggestive results have been obtained 
which will no doubt l^ad to further research, and the 
clearing up of the relationships between composition and 
amount of rotation which unquestionably do exist 

J H G 

Settnet and Fatih j or Man as an Ammo/ and Man as a 
Membtr of Society with a Discussion of Animal 
Soaeties By Dr Paul Topinard Translated from 
the Author's Manusenpt ^ Thomas J McCormack 
(London Kegan Paul, Trench, Trubner and Co, 

Ltd, 1899.) 

The editors of the Monist^ some four years ago, 
invited discussion on the main problems of the 
philosophy of science and the reconciliation of science 
and faith This book is Dr Topinard's answer—the 
longest and fullest received—to their question Man is 
regarded from the standpoint of anthropoloKy , at the 
outset a creature merely selfisb, but ultimately actuated 
by the sense of duty to the community Thus he is a 
battlefield of opposing influences, egoism and altruism 
Can we then explain the development of the latter on 
aaentt 6 c principles, or must we nave recourse to some 
external influence or impulse , in other words, assign a 
part to faith In a senes of chapters the author sketches 
roan's development, as a member not only of the animal 
kingdom, but also of societies, seeking to trare in the 
lower forms of life the rudiments both of structures and 
of ideas Finally, he arnves at the conclusion that 
Science and Faith mutually exclude each other This 
perhaps would be generally admitted, even by those who 
would maintain that neither science nor faith alone could 
give a complete explanation, for each investigates 
different aspects of the problem and by a different 
method Thus far the two are exclusive , nevertheless 
both may be necessary in order to obtain complete 
knowledge For on many minds a problem presses to 
which Dr Topinard offers no reply, namely, “ Why" is 
all this? what is the cause of all these phenomena^ 
Of what kind of power are they an expression ? To 
answer this, he might reply, is not the province of 
science That may be true, but the question remains, 
and not a few hold that to ignore it is an arbitrary 
narrowing of the field of in\estigation In other words, 
whether Dr Topinard’s book will or will not satisfy 
inquirers is very much a question of temperament 
Grant certain postulates—for such they are, and not 
axiotnB—in regard to the neld of investigation, and 
It will, repodtate them, and it will not He maintains 
** that the two domains of science and faith are two con¬ 
trary poles ^ others will say that each is necessary if a 
globe 18 to DC complete, and that a very large zone exists 
between the circumpolar regions in which each of these 
apparent opposites plays a part, now the one, now the 
other dointMting But the book la worth reading, 
whether we are or are not satisfied with its conclusions, 
whether we regard it at a real or only a forensic 
sucticas 
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Whds Who 190a An Annual Biographical Die* 
honary, Pp, xvin -H 1003 

The Englishwomai^s Year* Book and Directoty 190a 
Edited by Emily James Pp xxi + (London 
Adam and Charles Black, 1900) 

'‘Who’s Who " is now m its fifty-second year of issue , 
and as a handy work of reference containing biographical 
particulars and addresses of persons of greater or less 
prominence in science, art, ana literature it stands alone 
Tested by several years of use, the publication has been 
proved to be a dictionsry of biography which can be 
referred to with confidence Science it fairly well repre¬ 
sented, every Fellow of the Royal Society from whom par¬ 
ticulars could be obtained being includ^ and also other 
workers in the scientific wond A complete list of 
Fellows of the Royal Society is given among the useful 
miscellaneous information which precedes the bio¬ 
graphical sketches Cunosity induced us to see how 
many of these names also occur in the list of members 
of the Pnvy Council, and we found that although 25 of 
the 365 members of the Council have been admitted 
into the Royal Society, only two or three can with the 
moat liberal interpretation be considered as engaged in 
scientific work 

“The Englishwoman’s Year-Book ” shows the numer¬ 
ous opportunities which now exist for women to exercise 
their activities, and testifies to the abundant use made 
of them during last year There are fourteen sections, 
each cottcerned with opportunities and progress in a 
particular branch of work, among them being education, 
medicine, and science Under the latter head is given 
lists of scientific articles and papers contribute by 
women to magazines and learned societies during last 
year, and also of women science lecturers and demon¬ 
strators The volume should be of service in promoting 
the best interests of women by exhibiting their intellectual 
accomplishments 

Le Phenom^ne tie Zeeman Par A Cotton Pp logt 
(Pans Georges Carrd and C Naud, 1899) 

This is the fifth number of the physical senes of 
“Scientia,” under which title is appearing a collection pf 
handy volumes dealing with recent advances in science, 
and intended primarily to enable specialists m one de 
partment to keep themselves abreast of the times m 
regard to the work being done in other departments 
A concise account of the Zeeman phenomenon will be 
valuable to many 

M Cotton has limited his treatment to the experi¬ 
mental aspect of the phenomenon He commences with 
a summary of recent progress in spectroscopy, and of the 
different causes which tend to modify the spectrah rays 
The history of Zeeman’s discovery is then introduce, 
and in the next chapters M Cotton discusses the changes 
in the rays emitted parallel and perpendicular to the 
lines of force, and the absorption effects dependent 
on the Zeeman phenomenon In the last chapters M 
Cotton desenbes the experiments of Righi, of Macaluso 
and CorbmOp and of Voigt The author is to be con¬ 
gratulated on the amount of information he has been 
able to convey in so small a compass 

DicHonnaire des Termes de Midecine^ Francois*A nglau 
By H de Mdnc Pp vi + 343* (London Bailli^ 
Tmdall and Cox, 1899 ) 

The English-French part of this dictionary has already 
been noticed (vol lix p. 464}. We hardly see the neces¬ 
sity of giving, in a technical dictionaiv^ the English 
equivalents of such common words as avilisation, classe, 
concave, doctrine, division, idde, intelligence, reptile, 
visage, nuit, and many others. This, however, wiU np^ 
make the volume any the less serviceable to physioana 
and students of mediane. 
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LETTERS TO THE EDITOR 

[ Tk%BiU»r dHt m$i kM Um%lf ruptmUU fir §pinUns 4x 
^ruNd fy kit crrr$tf0md0t$is Mitksr c 4 m hi nndtrtakt 
/# r Umm ^ $r /« cnrtspimd wUk tk» wriUrt §/^ rtfuttd 
wEtmusif^t iniindid f$r iku it tmy riJUrpari #/ Nature 
iVSp maiM it (aktm #/*mmrmymiut trMmtmttmittHt*] 

Coattmponty Meteor Bhowere of the I#eonid end 
Bielld Meteor Periodt. 

JWt II — C9 Bultd Shsmmrt 

Among neerly 120 raeteor-tmcks of tht period November 
aoth-^OCh, partly leen here ia recent yearsi and partly drawn 
from the Reporti of the Luminoai Meteor Committee of the 
Brlluh Ataodatuin, of the yean i86i-8o« and among a lUt of 
too Biiltd period meteor patha observed in ltaly» a* will be 
further lllnitrated and more especially describe below, on 
November i9th-jothv i897t there were found to have occurred, 
in this long-past years' collection, 30 Buhd meteors and 188 
unconformable or ordinary non Bititd meteor tracks. Several 
of the former meteors were recorded before the startling discovery 
in 187a, of ths swarm of meteors connected with Bi^'s comet, 
had made known the existence of a focus of cometary Stood 
meteors in thu penod near 7 Andromodae , so that several 
evidently Btthd meteors of the list had never before had their 
true radiant point, near 7, r Atidronodao assigned to them The 
great body of Bieltd incVt having been subtracted, and the 
remaining 18S ordinary meteor paths projected on a planisphere 


stream of if Icmrids at about $6% + 18*,’ this central shower of 
Taurtdt slrows an almost cometa^ strength and stability of dia- 
play, approaching in yearly constancy, although not at all in 
profusion ol its meteors, to the showers of Aomst AnsM, 
It produces, moreover, about the middle of NovemMr, a notaUn 
number of large meteors, and even, as has been proved 
in one case at least, also detonating fireballs Its marked 
superiority over all the showers contemporary with itj only 
excepting that of the Btoitdt, Is easily seen by the slow gradadon 
and comparative smallness of the meteor frequenoet noted In 
the Table for the next most steady and productive showefi. 
But all these latter streams also cooMerably outshone the great 
bulk of weaker streams marked by much fewer numben of 
satisfactorily assorted tracks; and their six or seven especially 
productive foci would no doubt, among many lowers of very 
variously intcrestliw and eminent importance in the contem¬ 
porary List, abundantly repay, m comiiw years, some further 
study To assist discusnons by projectlm of any such new 
observations, a few less productive radiant points of Mr 
Denning's Loontd BioBd Period List, may even, perhaps, be 
here mentioned with advantage, although they each funushed 
no more than four independent meteor-tracks, or a per cent, of 
all the ordina^ meteors* paths collected and compam together 
in the mapped collection. 

Taking thdr nnmbers and positions as before from Mr 
Dennings list of fifty contemporary ihoweri of the Loomd^Buiod 
period, and adding in numbers and mean positions, I>(’ 99 ), of 
a few ^ower-scries from hia extensive General Catalogue of 
*899. the following were the recognised centres of divergence 


Tabie IV -^Be/aitve aiundaiues of mticors from different ordtnary Meteor showers tn the Bielld Period^ Movemder 20th~^ky 
among 188 ordtnary and 30 Biehd shooting stars mapped in some non-maximum Biehd nights of the years 1861-97 , and reJaim 
frequency of the Bielid meteors 


1 

Radiant 
point's Num 
bar and 1 
podton m 
Denning s Co-. 
ImhUUh 

1 

1 [95 •l* 4 s , yr ] 

Amdtomdlot J ' 
BhIMi I 

1 

! 

11 63 +91 

«it Tmnru 

1 1 

1 

1 

II , 60 +98 
i Bertel 

1 

i 8 . 77 + 3 a* 

iX Atingoe 

i 7 . 74 ‘ + »5 
y Orimmit 

1 

7 , 48 +ai lA no +95 

9% Ijiefit 'BvtOomirnormm 

1 

k Lymti 

Numbers of 
the Shower s 
Meteors pet 
100 of all 
Non~3teUd 
Meteors. 

I 

1 

1 

19 

1 

Seen in 

1897 

1 


Seen liily in 

1897 

1 

3 i 1 3 » 

Not seen In 
1897 

Oaneral 

Showers' 

Meteors. 

Brlxfal, orange 1 
j-eilow sloe . 
very buahi and ' 
spark taOed 
no streaks | 

Bright, yellow¬ 
ish meteors. 
sometimes 
Hpark-uUed 

Small, yellow 

1 iah meteors, ' 
! with ipark 
lalfT 

Yellowuh, 
white iligbtly 
tailed 
or streaked 

Moderately 
swift and 
bright, no 
streaks. 

While or Bright, while, 

yellow, tailed, iwlfr, with 

ralber bright pretty p^sunt 

and slow | streaks. 

Swift, tapered, 
brushy meloon, 
leaving stnaka. 


omtalning all the fifty radiant poinu for thei>Mff<f Biohd period, 
of Mr Draning'i Sem List, the paths of sdl these meteors, with 
out any outstanding very refractory or certainly irreducible 
excepdono, were found to be satisfactorily referable by tnieness 
of direction joined to suitable deKriptions, to one or otW of the 
many radiant points contained in Mr Denning's List. 

Relative numerical strengths could thus be assigned to many 
of Che fifty contemporary ihowen, expressing the numbers of 
meteon traced truly tod suitably back to all the best dis 
tingnished active sources, among about 30 more or less exactly 
corroborated radiant-centres. For ninpUcity the numbers of 
such meteors per hnndred of all the iM projected ordinary 
nicceor tracks are noted, to show their relauve nnmerictl in 
tentities, against the seven most active of the thus detected 
ordinary showers which are presented, in descending order of 
metcor-demily or ibower-vigour, in the accompanying Table 
The bercenta^ strength of the shower itself, which is intro¬ 

duced for co m pa ri s on with the len productive meteor-systems, 
if raekontd on the same scale of proportion, to the total number 
of MM BioBd meteors, with that of the ileiidcrer displays, and 
it only inifgnificantiy outshone the bv^htest of tboee con 
temporary meteor streams, fromnooboervatioat having happened 
to be mode. Id this coUmIod, in any of the years when the 
Bi^ meteor diowers wag at a maxlomm, 
the • Tkeerid shower, at Oj”, +ai*, stood nearly as^igh as 
the BioUd dream Itself, in marked abundance of lU meteors 
Together with an appoicntly distinct, but perhaps associated 
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of eleven weaker showers (or sometimes of small groups of 
showers) each contributing about one in every fifty of me whole 
projected number of ordinary meteor paths. 


D('99)39 

*4 

^'99)273 

IK 99 ) 3 \ 
and II / 


Of 99)49 
3a 


9 + 

81 

70 + 
And 
*53 + 
9 + 
30 + 
43 + 
53+ 
136 -I- 


seen, almost entirely in 
1897 


34, V Andromodae 
57, n ForsH 
43t fi* 

06, i^cnaCamohpardt , scarcely seen in 1S97. 
nearer the equator, 

4,1 Piscium 
l-jrfljpiwaod 
^ I • Pisttum 

I CW?'” I •**“ *" 

8, or Temri (three tracks only), 

8, C Mydrao \ not seen in 1897 


I A Kood dbpUv of matoon of thh ihowcr wm uqr thisjroar by Ur 
W K. Bssloy, St CUpbun Park, 3.W , on Novciabor 0ib &v«n Lrifbt 
Ms ioo ti (ura SDOlbor of ist magoltado on November loth), ware notaa In 
Um short spoco of xh ASsb, ending nt ith 46111, on that night, with n ymy 
weQdstod radisnt-pont ai Thetr apparent nagniiiidaa lo tbo 

fliad-ster scale were, 4, e, 1,1,3, a, iL x, and they ware lony-pathed, dov, 
trained OMteora. Two of the brlfhtaii, at iih sAm and iih 33m., on 
November 8 th, ahowtd pale green celoiir (n ibe heads. The meiaoreof ibe 


showers near ^ TonHt Wjl ,+iB*, It sboold be noticed, are chiefly o_ 

able In the lint half of November, and reach a well marked oiaxleMW of 
ahondanoe on November dth-iolh , while the t Tmmndtt at 63*,+ei*, have 
an aqaallT dlrtlnct date of nuubnum on about November soth, and are 
oaualiy seen In gnatesi numben in the lait half of November 
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The Bi$ltd meteors numbered (»ty about (th, and the Ttmridi 
about |th, of the number of ordinary, or non Bttltd shootiog- 
itars 1 and of the latter divers centiea meteors, the above seven 
forester and ten lesser ordinary showers supplied to«ther about 
fths of the whole meteor number At the rate of 

frequency of shooting-stars on ordinary November nights, of 
about s(x or seven per hoar, it is evident that on such 
nights, watches would ordinarily have to be continued for shi or 
eight hours to obtain a suffidentljr copious path register of six 
or seven BioHd or Tanrid shooting stars, for determining their 
radiant points’ positions with exactness, and for the less 
productive diowers of which the six stronger and nine weaker 
ones di the above lists famished on an average only four and 
two per cenL of the surtdry-eentrM meteors, watches to record 
the same numbers of the^ flights would In general have to be 
maintained for 2 K or 50 hours on successive clear November 
nights But as the Bttltd shower betrays, no weight sufficient 
to deter observers from attentive watches for them should be 
attached to most of these showers’ low average productivenesses, 
because they usually appear in sudden rushes of mote or less 
abundant profusion, on no very fixed dates of appai^on Such 
a marked example of sudden change of strength, seen actually 
in a single mght, appears to have prcKnted itielf this year in 
the Tanrid meteor-stream, during the preliminary watches 
kept m the banning of Novembn for possible forerunners 
of a coming 'shoSrer of Ltonids No later vestifes at all of the 
brief shower of seven bright u Taurids ieeh id his wiiteh by Mr 
Besley between li h and ijh on November Skh,^ were notice 
abli. here in my a hrs wat2h after 13 h th on that night 
Only one meters path seen here, an exactly Me | Tannd, but 
4^ distant in its direction from the polnr laftr ifWwan, among the 
eighteen meteors mapped In clear skv durlh|f J;hose two hours, 
proceeded backwards from any focal regkm nearer than lo^-i to 
ii Tann , and no aims of even diffnsrindiation from a consider 
able space round the shower’s radisnt point near u Tauri, were 
shown among the 46 meteor paths recorded here in my earlier 
and later watches of 3^-3 hrs. each, oq the ^IghU of November^ 
6th and 10th , 10 that this shower of remarkaQy bribht meteom 
must certainly, It appears, have been a pretty cona^cuous one 
of very brief duration 

Nor must it be expected that the same showers will be vitilde 
every year, m the same strengths, or in the same relative 
suengths to one another Such cho^ful phases of appearance 
and non appearance of showers in different years, were well 
exempllfiea in the present shooting star survey, by a fiset of 
great value and help to the collection, that nearly half of its 
meteor tracks (too paths) were observed in a single fortnight of 
November, 1897, under the clear sky of the Riviera Coast of 
Italy, by my nephew, Mv, T. A. Haidcaslle, who also reduced 
his own observations ana sorted them under their several 
radiant points It that happens that the radiants marked m 
the above two lists, of main showers, and pf less prominent 
addenda, as only, or chiefly seen in 1897, were dbt distinguished 
^ more than one meteor, at most, among the earlier set of 
Enfluh observations (the Orianids, (, if and a Persetds, • 
Aneftds, m Ceitds, and v Andremedes ), and that on the other 
hand the c Camehpardidt, k Lyncidt and ( ifydnds were 
scarcely teen at all m November, 1897, while the remaining 
radiant points, 7 -iMdr^medae, • Tanri, I Qemimernm, i Aurigao, 
f Anet/s and 0 Tann, 7 Pmt% and Pitt s, presented them 
selves about equally in both ibe lists 

To correspond with the * 7ant ids, so plentifully visible on 
these nights, only a branch shower, apparently, of this 

main stream, at 68*, + 17*, was noted here, this year, 

m the beginning of November 1 and only one (dokbly observed) 
meteor then was recognised as belonging to ibe active (s^Biehd 
meteor-centre near 1 Anr^gae, Similarly a well-focused flight 
of ten { Tassnds among 64 tWdinary meteors of the earlier 
watch, (Mtidoced among about thrice as many ordlnaiy co-Bfeitd 
meteors, only three meteors from the same radiant point $ 
and these few distinctions rather than IlkenesMS between the 
two periods’ sboweix, were the only examples which occurred 
of eliner ideaUi^ or general resemulaoce in the two periods’ 
stieara-directiooa. But since they all, or nearly all, formed part 
of a well established contemporary shower list for the middle of 
November, frequently renewed, well sorted observations would 

1 RvfStmd to In tiw Jfatoon p. 871, m ApparentW a wy Importui obHtnra 
lion of a motsor-sbowr Irom ibe brlxhtiMH and veiy perm rwllarion of 
the mnteori, and fhim tb« deorntM and accuracy or uwlr poihi detcrip 
lion* 
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no doubt diicloic many dHthkct dontlnnkies of the same ordi¬ 
nary showers from one meteor period in November to the other, 
just as the radisot points exuacted for the B7e/^d period from 
a long series of years were fonnd to agree distinctly in a 
eonsidmbie number of caaes, with those rdcoided in a ringle 
year 

Twenty one Bfe/td shooting stars were among the 100 
meteors mapped at Alassio in November, 1897 i and In a pro¬ 
jection of his observations which was thra i^e by Mr Hard- 
castle on one of Prof Lorensonl’s gnomonic polar nets, these 
are shown in the adjoining map, diverging from near r, v aAd 
7 Andrsmeaae Of the two maxima of frequency or of hourly 
rate of appearance, shown at the foot of the which they seem 

to have presented on November 33rd and 36th, the flrst agrees 
closely with the date of the shower's last bright return on 
November 34th, 189a, while the second seems 10 be a stUl 
lingering remnant of the older date of the stream’s retnrni, on 
November 37th, in 1873 and 1885, before the meteor cluster’s 
node was shifted backwards 4*, as Dr Bredlchln lias proved, by 


PafAs of 31 Build Meteors oAsert^ed at A/assto, Italy, Hovemher 
\edk yjtk, 1897 , A Hanfeast/e 



Date*. 1697, Novwnber 10 ao aa ap 34 a6 aj 

DuraiuHi or Waich. In cUar nky an ah aih jh fh tih ah 

Numbon of BUIIda rnappad 13453131 
Numberaof Bielidapar hour 05 15 13 tonoij oj 


strong attractions of the planet Jupiter on the meteor swarm in 
the year 189a No large action of Jupiter on the swUrm, it has 
been shown by the late Dr Abelmann,^ would afterwards occor 
■gain until the year 1901, when another near approach of the 
cluster to the giant planet will shift the node backwards 6*, and 
make the date of the shower's next expected great return 
November X7tb, r89A or 189J On the two occasions of the 
earth’s passage through the node on November 33rd or 34th, In 
1898 or xS^, Mr. Denning has conjectured that the ebfth 
would first paa in front of and then behind the cluster, thu 
escaping a very central pssuge, which mlfl^t, in that cave, how¬ 
ever, be expected to occur, with the comet's periodic time of 
revolution of 6^ yean, with near enough exactneea for a mat 
display, on November 17th, 190c Bat as waXcbca for the BMd 
star-shower, at the present nodal paiM|ra will now no A»fat 
have been kept attentively at many statioiu weH fiivourad, if 
not very generally in the British Isles, by clear ricy and mt 
weather for observing both the Build sbooting stars and other 
meteors, these recent meteor notes may perhaps osefnlly suggest 

1 AHronomtseke SmtkrUkhm^ No. asiA, Sapcember, end The Oforrp- 
OdutAm xSgS. 
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Bome trial radiant pointa for any remarkable ihooting itan or 
large meteon of the two pait yean' expected maximum Bidid 
penoda which mi^ have bm recorded 

Obaenmtory Houae, Sloughy A S Hxeschbl. 

December 16th, 1899. 

la New Zealand a Zoological Region P 

Will you allow roe to make one remark 00 the letter of Mr 
H«. Farqehar (p. 246^ advocating an afRnnaUve anawer to the 
above qneadoo. It la thia Tnrougboot the whole argument 
there ii an aainrtiptlon which vitiateait, namely, that the amount 
of reaemUance of the New Zealand fiuma to that of Australui 
it what alone deiermlnea ita reaemblance to that uf the 
Amiraham 

Apparently, Mr Farquhar does not believe that New 
Caledonia and the New Hebndea belong to the Austmllan 
Region, otberwiae he would not adduce the fact of the land 
shdU of New Zealand being related to those of the above 
named ulanda as an argument in hii favour , and if these are 
omitted, then must New Guinea be also omitted And if 
Auslralla by itself is to become a '* Zoological Region,** New 
Guinea and its surrounding Islands must oe also a “ Region," 
the Central Pacific Islands another, aqd the Sandwich Islands 
yet another 1 This indicates the difficulties that arise if the 
Australian Region, as oririnally defined by Dr Sclaicr and 
myself—and which 1 still hold to be far more natural than an} 
subdivision can make it—be rejected. 

Ai i-RRi) R Wallacb. 


Molecular Structure of Organlaed Bodiec 

Prof Vinks, In his ** Physiology of Plants," says that the 
molecular structure of cells can only be Inferred from their pro- 
penies, and that a correct conception of this structure is emen 
Ual for a proper comprehension (m cell growth. In the same work 
the author also states that Naegeli argues ** Since the opocal 
properties of these omniied structures are apparently not de 
peimnt, like those of a crystal or a pim or glass, upon the 
relative position of their constituent p^iclei, must be in 
herent in the particlM themselves. Each mieellse, then, possess 
the optical poperties of anisotropic crystola Naegeli concluded, 
therefore, that the mtceihe are crystals," 

Naegeli*s mieells theory rests almost entirely on the fiulure 
of any effort to temporarily destroy the anisotropism of organised 
structure. Obviously, if it were possible to so act on or swell 
a vegetable fibre that its anisotropism were destroyed, and that 
this anisotropUro returned after the treatment were discontinued, 
Naenli's theory, as far as it relates to the optical properties of 
miedbe, would fall to the ground 
It IS well known that organised structures cease to be doubly 
rcftactl\e at the moment when their organised structure is de 
stroyed This is usually explained by saying the micelke are at 
the same time disintegrated 

As far as I am aware, it has never been shown that this 
property of double refraction, common to organised structures, 
can be destroyed by suitaUe swelling, and restored again when 
the body returns to its original condition 1 have hem able to 
do this, In the ease of cotton fibre, and it seems to me to give 
the de grace to Naegeli s theory 

1 take it that If in one inrtance the anisotropism of organised 
structure can be temporarily destroyed, it b a correct inference, 
that to do so in ev^ case only requires a suitable medium; 
which will reduce thestiuins to a necessary degree without the 
destruction of the phystcal form of the organised structure 
In the coarse of some investigations on the destruction of 
nitro-oelluloee fibres, by roeans of solvents, I observed that In 
one paiticular case the double refraction disappeared long before 
the ^yskal structure, and that on geiting rid of, or diluung the 
solvent, the anisotropism returned It u because 1 think this 
observation will be of interest to biologists I am troubling you 
at length. 

It Is well known that on converting fibrous cellulose into nitro 
cefhikMet the fibres rataln their optical properties as regards 
polarised light Nitro-eallulose, however, has a very wide range 
of solvents, and the examination of otganiud fibres when treat^ 
with solvent, beoooscs very extended 
Most nhro-celhdose sdvsgts, such as acetone, nitro-benfenc, 
the ethers, Ac., do not lestt the ulsotnqric properties e The 
fibres may be swollen to twice their diameter, but still polarise 
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light, until their physical structure is quite g<me This Is not so, 
however, if nitro-cellalcjee fibres are acted upon with a mixture 
of acetone, beraene and ethyl alcohoL With tbu solvent the nitro- 
celluloee becomes gelatinlsra, and the anisotropism ditimpears, 
yet on examination the fibres are seen to be present m great 
abundance. These isotropic fibres can be given their doable 
refractive properties again, by diluting the mlvent with excess 
of alcohol or benicne 

The accompanying photographs show this action very well 

Nitro ccUulose was preparra from cotton wool, with large 
excess of acids, to that tficre should be no nnmtrated fibres 
present The resulting nitro-cellalose was practically all of the 
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insolubli vmneiy, and cbnbuned 13 3 percent nitrogen. It was 
completely soluble Ih excess of acetone, and contained no cotton 
fibres. 

Some of this nitio-cellalose was treated with ten limes its 
weight of a solvent consisting of 

6 parts benzene 
3 „ alcohol 

2 „ acetone 

and allowed to stand in a stoppered bottle twenty four hours, a 
jelly resulted 



Fig II 


Figs 1 , II and III Are from a little uf this jelly, mounted 
with two Crossed cotton fibres to fix the point of view, and give 
an object to focus and develop. The three photographs are 
taken from the same slide and the same point of view 
. Li. a view under crossed mcols of the jelly, and taken 
immediately after mounting It will be noticed that the object 
shifted slightly during expusure 
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Fig II IS ibe Mme view, taken immediately after I, but 
with (he 1 olanicr opened a little 
big 111 was taken after the slide had been treated with 
C a n a d a balsam and bentene, and allowed to stand five days 
fixed JO the mlcroicoM llie benxene and Canada halsain 
ipadiiall) diluted the solsent and brought back the aniaotropum 
of the nitro cellulose fibres 

The magnification in all photos was x 50 diameter, and the 
expoaure in I and 111 was in each case twice that < 4 II 
In big I It will be observed that a little light u active 
besides the crossed cotton fibres This is more noticeable in 
the negative As a matter of fact, with thu strength of acetone 
the aniKktronism is jnst evanescent in a percentage of the fibres 
A companion of Figs 11 and III snows that nearly all (he 
fibres seen m II are anisotropic m III The fibres obvious in 
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II and not evident in III lie in the plane of polarisation The 
fibres obvious in II and 111 are isotropic in I 

1 leave the correct interpretation of theK ezpenments to 
comnetent biologists To me it seems probable that the aniso 
tropuoi of fibrous cellulose is due to a strain put on the fibre by 
the tension of the most outward layer of the cell wall, and that 
a medium such as here desenbed lessens thu tension, whereas 
SMdinary inhibition does not Some such a theory as the above 
•eems necessary to account for the different action of solvents 
whKh swell organised slrucinrei. Thu view u a modification 
of Strubuiger*s theory, as I understand it, and would be inde 
pendent of whether cell growth takes place by lamell'e or 
particles b W Jones 

Berwick, Herts 

School Science and Knowledge Making Power 
The lecture of Prof J G Maegregor, u reported in 
Katuee, of December 14, » of very great interest to science 
teachers, more especially to tho«e in secondary schools It 
will afford great comfort to the sail very large number of con 
trollers of the cnmcnla in such schools who do not really 
pathise with, nor believe in, the good results obuined from 
scientific teaching As one who has to deal with all ages of 
pupils in a laigC school, may 1 be allowed to make a few com 
eaents on Prof Maccregors lecture as it stakes a science 
teacher? 

In class work it seems that the lower forms when watching 
an experiment performed before them, are quicker to put one 
thing with another, and to be led to explain or suggest expUna 
tions of the results obtained Thu is apparently in sronrdance 
with Prof hlgcgregors opinion, that younger pupils have a 
greater knoWledge making power 
Thus a class of boy% whose ages range from les en to nine 
years, u much more ready to ask and answer questions con 
•cerning the subject of the Itsson than classes towards the middle 
-of the Khoot 

The relnetanee shown, or the difficulty felt, by higher classes 
in mnswerlB^ or snggesting questions u considered by Prof 


Maegregor to show a lessened power of knowledge making 
poasMsed Ijy them But even if the saence teaching u, 
throughout the forms, of a constant character in its aim of bring 
mg out the inquiring spirit, in my own experience the same 
thing If notictd Can there be another explanaucfl 7 At boys 
grow older they art more careful not to make such mistakes in 
their verbal answers as would lead to the slightest ndicule on 
the part of their clau fellows Thns, by remainuig silent, tbw 
rive ime the impression that they are not following the work with 
Uie ability riiown 1^ their juniors Again, with increased ex 
psncnce, questions do not appear so simple in their nature, 
altemabve explanations are sugrated to the boy’s mind, and 
the choice is difficult to make tt 11 possible that the few ng 
gesuve solutions offered by a higher form show more power 
than the many more obvious ones given by the lower form 

Prof Macgregttf says that at present Latin is the only subject 
which really brings out thu knowledge making power Surely 
this IS companng the results obtained from tM best classical 
teaching m small selected forms where each boy is really known 
to have done hu work to the very best of his ability, with the 
results from science teaching of a very old fiuhioned kind, in 
which the lesson, given to a large clau, is of the nature of a 
lecture Such a companton may be made to the disadvantage of 
any educational subject It 11 still the custom in some classes 
to learn Euclid s propomtions by heart' Yet no one would 
think of displacing the subject on thu account 

Refernng to the difficulties of increasing the knowledge 
making powers of boys, certain enemies are mentioned There 
u the use of synoptic or cram books, which has been found to 
be necessary to push pupils through examinations in which 
* knowledge u ^wer ’ » held as the maxim Such books, 
after all only take the place of written notes of lectures given 
to the higbfot forms, and have the advantage of raving the 
pupil i time Farther, text books do not sll consist of this 
kind of publication in fact, some of them are as interesting 
to an mluligent boy os one of the ordinary run of stoiy books 
Properly usra, text books are of great value surely m thu way 
the whole attention of the scholar u directed to the deuionstra 
tion, and after the lesson the book is used to refresh the 
memory, which it does, not sirop^ by repeating the results, but 
also the deductions from the resutts and the nccesaary steps of 
reasoning involved 

Prof Macgreiror objects to text books which contain details 
of practical woik to such an extent that the pupil u told what 
to 00 what to expect, and the reasons why If the teaching ii 
earned out under such a system as th^ referred to as the 
Heurutic, then in the practical text book it u not neces 
rary 10 include all these details, but some appear to me to 
be absolutely necessary Teachers know well enough the 
difficulty of getting pnnted instructions accurately earned out, 
and certainly letting even a unall claas ol mooerately steady 
boys loose into a lAontory would give the controller of the 
laboratory an anxious lime If, then, instructions are needed, 
why not pnnt them ? They must otherwise be wnlten on the 
blackboard, or be of a verbal nature—the latter involving many 
repMUions 

^e best chance that jmcticai science (of course, coBmenced 
as early as potnble) has of produang knowledn making power, 
appears to be in the opportunity it affords of solving questions 
in a manner closely following an expenment previously carried 
out In this connection modem sctence teaching comnnes the 
advantages of the study of propositioiis in geometry and ndjBis 
thereon, with employment, iimaltaneoasly, of brains and hamb 
Now an expenment previoasly earned out implies instructions 
given 

The other enemy referred to by Prof Maegregor is the ex 
amination syllabus It 11 certainly difficult umler the best of 
circumsUnoes for a teacher to go completely through, say, the 
Oxmbridgo local examination lyftabasin science on the Heunsbe 
system, in the ume niually allowed by school tune tables. With 
saeh a task in front of him the *^eachef is bound at times to 
descend, so to speak to dogmatic teaching The modem syl 
labos, both in tnis examinaUon and in that for the London 
matricuUtKw, covers so wide a ground that there is daqger of 
the work beeming of the same character as it is said to have 
been under the older syllabuses It would appear, even now, 
to be absolutely neceraary to um '* lynoplis betoks ’ whmi foch 
lei^by syllabuses are pretenbed end written examinauoBs held 

u \4 It IS hard to tee how even a practical examination oui 
test the knowledge making power of boys when a bqpM of 
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mmory may prevent the perfoimance of a skenanrlng eaperi 
menti e / m (he recent Cambridn local examlnailon one ample 
quMtof to 6nd the area of aiLmUpac fay two metfaodi, it a 
admirable qnestlonv fant presumably one half the marks allotted 
are M ihooM a candidate forget the formula wa^ 

And, agaiiit it was requirra to find the mdfic heat of a 
liquid by a non mixing method Why abonfd thii restriction 
have ben made ? The practical exercbe is sufficiently difficult 
wltbont any restrictions as to the process employed 
It IS only fair to the science teachers m schools to call atten 
tlon to this side of the question of knowledge makipg power in 
bo^, and, Instead of merely saying that few teachers nave the 
Decesiary inspiring spirit, to point out the hindrances with which 
they have to contend, as Prof Macgregor has done 

G H Wyatt 

Emmanuel School, Wandsworth Common, S W 


Echelon Film Qratinga 

Many of y^r readers will doubtless be interested to learn 
that Mr T ^orp, of Manchester, who has so successfully re 
produced copies Rowland’s gratings, has been able to make 
an “ Echelon " grating on the principle suggested by Prof A A. 
Michelson last year, but stated to be nigh Impossible on 
account of mechanical difficuliics The success of the opera 
lions depends on the shape, depth, and spaang of the grooves, 
and after many calculations and preliminary truls Mr Thorp 
finds he can produce echelon films throwing the wkc/r of 
the light Into the first, second, or other icqulute order, the 
direct Image being practically suppreased The first successful 
films made in this way were obtained in November last, and it 
is hoped that in a snort time several will be available for ex¬ 
amination If permanent, they should be capable of giving 
star spectra with the same facility Us prisms. 

Ro^ College of Science, S W Charlks P Butlbr 


Tht Stockholm Fisheiiei Conference and Brltieh 
Flehery Inveetigatione 

In my letter publuhed in Nature of January 4, I aitnbuted 
to the Government a larger grant in aid of the fishery investiga 
Uons of the Royal Dublin Society than was actually given My 
friend Mr Ifolt informs me that, of a total sum of aSoo/ 
originally provided for the work of the Marine Laboratory for 
five years, the Government only supplied one half, via. 1400/, 
the remaining i4jEXtf being voted by the Society out of its 
private funda It being found Impossible to carry out the work 
satiifoctonly with such small funds, the Soaety has recently 
voted a further sum of 500/. for the purchase and equipment of 
a fishing boat My contention that existing institutions should 
be adequately supfKUted before Government money 11 employed 
for starting a new organisation is therefore considerably 
strengthen^ E J Allen 

The Laboratory, Plymouth, January la 


REPHESM/STATION OF THE UNIVER 
SITY OF LONDON 

IT wpuld seem that the University of London is in 
tome danger of missing a great opportunity in con 
necuon with the vacancy created m its representation by 
the elevation of Sir John Lubbock to the Upper House. 

Our readers need not be reminded that the theory on 
which the representation of academic bodies in Parlia¬ 
ment lu based is often assailed by politicians and 
thinkers, and is only tenable on the assumption that 
those bodies may be trusted to select persons of special 
counence in science or learning, and qualified to obtain 
the confidence of the nation as representatives of its 
high^ educational interests. This principle has been 
k^ in view by Dublin in its choice of Mr Lecky, by 
Cambridge and Oxford in the choice of Prof Jebb and 
Sir W. Anson, and,by the University of London so long 
as u was r^resented by Mr Lowe and Sir John Lubbock 
Ualeu men of higher intellectual rank than mere poll- 
tiGURM are sent to the House of Commons by the Uni¬ 
versities, there would no longer be any raison d'ktrt for 
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University representation at all, and in a democratic 
communuy the pnvilege would not be likely to survive 
long 

It appears now that there are two small Committees— 
the one Liberal and the other Unionist—which aedc to 
control the Parliamentary elections of the University ; 
and that on this occasion, instead of heeding the larger 
public interests involved in a University election, each 
caucus has been content to nominate one of its own 
active members, though wholly unknown to the learned 
and scientific world, or indeed to the ffeneral public 

Dr Collins, the nominee of the Liberal party, took a 
very distinguished degree in medicine and surgery , haa 
been promment in the domestic controversies of Con¬ 
vocation, and has been for a time a member of the 
Senate. Outside of the University he is known as a man 
of great ability and promise, who achieved marked 
success as Chairman of the London County CounciL 
But he 18 considered very unlikely to secure the adhesion 
of the medical or the scientific graduates 

Mr Edward Busk, the Unionist candidate, is less 
known to the outer world He has a creditable reputa¬ 
tion in his own profession as a solicitor, and also as Sir 
John Lubbock’s election agent As chairman he has 
paid assiduous attention to the meetings of Con 
vocation and of the annual committee and has come 
to be regarded by a certain section of the members— 
especially by those who opposed the recommendations, 
of the Royal ^mmission and the University Act—as m 
some way a guardian of tbe interests of the country 
graduates. But his supporters do not claim for him that 
cither in the departments of scholarship and science, or 
in general acaoenim ox educational politics, he has yet 
evinced any interesrdiis ktfown to possess any authority 
or influence. 

The fact that both of the Committees, with their special 
command of electioneering apparatus, have been able to 
gain a start in point of time, and in some cases to secure 
provisional pledges, ought not to conceal from the genera) 
body of graduates the gravity of the present ensis, or 
prevent them from acting with due care and circumspec¬ 
tion and a strong sense of responsibility in the choice of 
their member The truth is that neither of the candi¬ 
dates selected by the named party organisations ts of the 
troUbre required to fill the seat of Sir J Lubbock. The 
election of either would lower the reputation of the 
University as a learned body, and bring senous discredit 
on the principle of University representation itself This 
has been pointed out with strong emphasis m letters and 
a leading article in tbe which it is reasonable to 

expect that the graduates will not fail to constder with 
attention 

It 18 to be hoped that before the seat » actually 
vacated the name of a distinguished graduate may be 
submitted to the electors—a name not associated with 
any party politics, but commanding high and general 
confidence m the scientific and learned world 


ZOOLOGY AND THE AUSTRALIAN 
MUSEUMS^ 

A LL who are interested in Mammalian Pal'oontology 
and exploration in the Interior of Australia will 
readily recall the graphic account contributed to our 
pages in 1894 (Natukk, vol I, pp 184 and 206), by 
Prof Stirling, of the work of an explonng party sent out 
to Lake CaTlabonna, under the auspices of the South 
Australian Museum, of which he is the Hon Director, 
for the purpose of collecting tbe remains of the gigantic 
vertebrates of Pliocene age known to be there entombed. 

1 ** liomoifi of Royal Society of Sonth Awttralla. vol 1, Port 1 By 
a C Stirling CMG.MA, MU,»RS,andA H C fietx, 
C M E.S ' 

*' fOMll Remalni of TjUu Callabonna ' Part i Docrlprion of ibfr 
Manas and Pat mmtraiU Pp 40 + 18 photographic plaits. 
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The lake, known as Leke Mulligan until, at Prof 
Stirkng*s instigation, its oame was chang^ (as he 
himself informed us at the Zoological Society, on the 
occasion of his last homecoming}, presents conditions 
wholly unfnroinaMc for successful preservation of organic 
remains, owing to the action of a saline infiltration The 
skeletons of the monsters which there lie are found 
some four feet beneath the surface mud, sptead out in 
positions indicative of ** death tn situ after being hogged,’' 
the creatures having crowded down, ns the area available 
for food and water gradually diminish^ under the in¬ 
fluence of climatic change—the whole looking, as Prof 
Stirling has aptly remarked, “ a veritable necropolis of 
gigantic extinct marsupials and birds which have 
apparently died where they lie.” 

llie name Diprotodon was applied by Owen in 1838 
to a piece of a jaw, discovered in the Wellington Caves, 
and a considerable accumulation of matcnal from various 
localities enabled him nearly forty years later (1877), in 
his Fossil Mammals of Australia,” to dia^ose the 
genus and more fully describe the greater part of its 
skeleton and dentition, with the exception of the manus 
and pes He admitted one good spates (D australis\ 
and in the meantime (1863) Huxley had fbunded another 
(/> mtnor) Ikyond this, our knowledge has been until 
recently confinea to sundry scattered descriptions of odd 
teeth and bones some of the latter ba\ing been ap¬ 
parently confounded with the limb bones,of Chelonians 
and other reptiles and mammals. Our greatest de¬ 
sideratum therefore concerning these animals has been 
a knowledge of their pedal skeleton, and it is precisely 
tliat which the present memoir makes good Moreover, 
the fact that while the living Diprotodont Marsupialia, with 
(he exception of the South Amenoatf Coenskstfs^ are all 
Australian, recent exploration in the fossiliferous beds 
of Patagonia has, according to Moreno (cf Nature, 
vol lx. p 396), revealed the presence of remains, if not of 
the genus Diprotodon itself, of near allies, invests both this 
genus and the present memoir with a very special interest, 
as involving the question of formir inter-relationship 
between the great continents, now a burning topic of 
the times 

The matenAl, as already stated, was discovered in 
a state unfit for preservation ana removal, and Mr 
Zietz, who has been chiefly concerned in its transport 
and subsequent treatment, by JudicioUs use of glue and 
isinglass, has succeeded in so successfully preventing 
Its disintegration, that Dr Stirling was enablra to bnng 
with him in 1897 for exhibition before the Zoologies 
Society some bones of the large extintt bird Gsnyom$s 
which they had then just desenoed , and those who were 
so fortunate as to see them will recall their condition as 
a triumph for the pt^parateur’s art Sdme idea of the 
additional difficulties which had to be overcome, and of 
the tax on the patience and endurance of the authors in 
the field, may 1 m formed from the descnptKHi they give of 
a Diprotodont skull mass,” which, driM and prepared, 
with Its matnx, weighed close upon au:wt, and from the 
fact that when their booty was packed i^uly for trans¬ 
port their Camels would start operations by getting 
“bogged to their bellies in crossing the strip Wf lakc- 
surflice which intervened between the working camp 
and the nearest solid land, unloading being a necessity, 
before extrication ” and resumption of the 200 mile tramp 
which lay beyond 

These difnctdties o\ercome, five years’ continuous 
work has elAblSid the authors to make known their re¬ 
sults, and so are these esteemed by the Royal 

Society of SoMW Australia that they have founded a 
apeciat senei^' if'' memoua (of which that under review 
IS the first) their publication as iBe materials are 
worked out, 

Dealing, with synonymy, the authors, in a pre¬ 
liminary agMftment concerning dental characters, aamit 
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Owen’s A austraits^ and incline to the belief that Hux- 
l^s A minor may be identical with their smaller species, 
while, concerning a probable third species^ somewhat 
larger than this, they reserve fuller consideration for ^ 
future memoir Owen's D BsnnetHi is dismissed with 
a Djusing comment < 

^e mam portion of the memoir is devoted to a de¬ 
scription of the pedal skeleton, fourteen examples having 
4n all b^ obtained The figures and descnptions are 
based upon dissociated remains, no single member bavtiig 
been found wholly complete in itself The bones of the 
right side are for both fore and hind limbs,each delmeatcd 
as a whole in one plate, as here reproduced except for 
a slight modiflcation in the lettering, the remaining six 
teen plates being devoted to the representation of in¬ 
dividual bones in aspects necessary for their full study, 
as described in detail in the text 
Concerning the fore-foot (Fig i), the authors state that 
the radius completely crosses the ulna, and that there is a 
special radio ulnar articulation formed, to admit of supi¬ 
nation. Typically marsupial are the relationships of the 



Fio 1 mntirmlU i)ial«<Dn of rtffa fan-Cpoi, doml vpect, 

t ludural tin 


pisaform (^.) and cuneiform {cn ), which are mtfsstva, 
and together fornirii a deep concavity for the ulnar 
condyle Trapcsium {fm ), trapezoid magnUm (mj^), 
and unciform are all present Interest cnieny 
centres for the fore-IImb in the identification 6f the pre- 
axial proximal carpal clement {sc ) (regarded by Owen 
as a tcapbo^lttoar) as the scaphoid, the term “scaphoid 
sesanKHa” betng applied to a small bona which (r/) 
flanks Its lower free border with which it is appar^y 
in articulation. Concerning this our authors are very 
brief; hut we venture to think that, in view of the recent 
researches of Pfltxner and Forsyth-Major, the validity 
of their interpretation may be open to doubt; and we 
would recommend to their consideration Emery’s memoir 
on the development of the mamiiHal limb-skeleton (in 
Semon’s “ Forschufigsreise’*)—the best piece of wonc 
on the sul^sct during recent years. 

Both fore- and bind-limbs tire pentadactyle, the difHs 
of idl five m front and of all tmi the haUux bekmd 
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terminatfqf in unguni phabinnet. Passing to the hind 
Ibttf (^ig a)f the mostsuperhcial glance at once proclaims 
it a marsupial Iimby begotten, a$ Hualcy has so strongly 
argned for that of the order (in which he has bttn 
recently snpported by DoUo), of an arboreal type The 6x- 
auon of the sole remaining element of the hallux (1) in ex¬ 
treme abduction, the slencforness of the digits 2-3, sugges¬ 
tive at first sight of syndactyly, are among its most con 
spicuoos features , indeed, dur authors beliexe the latter 

C ess to have involved even the fourth digit as well, 
of thfs we do not see the proof The immense pro¬ 
portions of the calcaneum (ca ), and the surmounting of 
this by the astragalus (rrr) which alone furnishes the 
ankle joint, arc conspicuous foatures of this very remark¬ 
able hmb , but that which is most striking is the enormous 
expansion of the fifth meutartal (5) to an extent un¬ 
paralleled by any other known marsupial form, that 
element being so modified as to furnish a base of support 
for the outer border of the limb Dtprotodon is 
further unique among all known marsupials for the like 



Pia a miutn/ft, BUltUm of rl|hi hind foot, dorul mimci. 

^Qfttttnd tarn 

modification of its corremnding metacarpal (5, Fig i) 
At coircemiDg the bind-limb, the inward and upward 
enlargement of the havicular («v), which the element 
tenned Iw the authors entocuDeiform (ww. m ) is seen 
to have alto undergone, would seem to us to suggest a 
similar supporting function for the inner border of the 
limb^ and to explain the presence of only the tarsal 
elementaf the hallux (i) m its greatly developed form— 
that bone and the inner lobe of the navicular being 
^nrently together specialised for purposes of support 
And we ate led to surmise that in tnis there may lie the 
cine to t|ie -reduction of the middle digits, rather than 
in a Kimeed syndactyly 

Considerable interest attacbet to the discovery of an 
IntfVAeM,' wed^ u between the tibia and fibula and 
“ unfortunate that our autbom term 
wu m os pyramidale," apparently by comparison with 
*• discovered tw Owen in the Wombat, 

to which they do not however allude. To it the comment 
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we have made on the scaphoid sesamoid’' may equally 
be applied. But two cuneiforms are described as 
separate elements in the text and indicated in the plates, 
labelled ecto- and ento cuneiform respectively, thus lead¬ 
ing to the supposition that the meso-cuneiform may be 
absent The authors, however, point to details which 
justify their regarding the latter bone as a compound 
(as indicated in our revised lettering) of the ento- and 
meso-cuneiform, m itself a unique feature of the genus , 
and It IS a great pity that this is not rendered evident on 
the plates, in which the lettering indicative of the ento- 
is placed on the meso cuneiform, to an utter confusion 
of ideas 

Beyond this we have no remarks which are critical, 
and we reserve comment on the authors’ views concern¬ 
ing the position of the genus in the marsupial senes until 
their later memoirs appear CerUin it is that the pos¬ 
session of these magnificent remains will render the 
South Australian Museum famous, m the manner that the 
Munich Museum is for its Pterodactylet, the Brussels for 
Its Iguanodons and Mosasaurs, the Yale for its Ungulates 
and Toothed Birds , and we consider it incumbent on the 
authors, having so successfully overcome the difficulties 
of transport and preservation, that they will close their 
senes of memoirs on Diprotodon with a careful recon 
Btnictional drawing of the entire skeleton, and render it 
possible, in the interests of science, for others to obtain a 
corresponding papier machi^ restoration, as has been so 
successfully done with Marsh’s Uinocerata, or a cast, as 
with Dollo’s Iguanodons 

Upon the acquisition of these treasures our Australian 
cot^r^res are to be congratulated , and it is opportune to 
point ouc tliat the event marks but one of a senes of 
recent great advances m our knowledge of the 
unexplored interior of that continent, in winch Prof 
btiiiing has played a not unimportant part Chief 
among thoie, however, whose names will live in the 
annals of later Centra) Australian investigation is his co¬ 
explorer, Prof Baldwin Spencer, of Melbmrne Of his 
scientific attainments and enterprise, as exhibited in his 
conduct of and contnbutions to the Horn Expedition, 
and his recently published book m conjunction with Mr 
Oillen on the Arunta Tribes, no praise can be too high 
Not content with this, he has recently accepted office, in 
succession to the late Sir W M’Coy, as Director of the 
Melbourne Museum, and in so doing, to his brilliant 
reputation as a teacher, scientific, investigator and ex¬ 
plorer, he has added fame as a Museum Curator, for, fired 
I by a whole-souled enthusiasm which has characterised his 
previous acts, he has foregone remuneration and taken 
office as Hon Director, in order that the money available 
may be applied to bettering the position of the assistant 
he found in charge, and the providing of additional aid in 
the momentous task of reorganisation upon which he has 
resolved. He thus becomes at once a Trustee and Hon 
Director, and using his influence with the Government, 
he has alreacW obtained a grant of 13,000/ for building 
puipoaes, ancf has in course of construction a spacious 
half of some 150 + rro feet in area The collections, 
neb both in materials and literature, have been found to 
include three of du Chaillu's onginal adult gonllas, an 
entire Nutor produdus^ a veiy flne Aepyornis egg, a 
good senes of Anttloj^ and a ninety foot Whale’s 
Skeleton Already a considerable rearrangement has 
been efiected , a group of giraffes, a case of lyre birds 
with nest and dancing ground, another of megapodes, 
albatross with the. parent on a genuine nest, all 
mounted after the fashion of the cxnibits in our own 
Natural History Museum (amidst natural surroundinjgs, 
as was first done for birds in the fomous Booth collectHm 
at Bnghton), are examples foreshadowing a complete 
trantforination, under wnich a geographical arrange¬ 
ment will give place to a zoological and more scien¬ 
tific. The cases are, however, lacking in Australian 
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materials These Prof Spencer intends to secure with 
all possible speed, and to that end be is already lay¬ 
ing plans for renewed exploration of the Bush and the 
Intciior It IS his intention to make the museum at 
once a tljoro^hly representative Australian Collection 
and a great Educational Institute In this he has a 
labour of years , and that he will succeed we have not the 
slightest aoubt, for pluck, endurance, far sigh ted ness and 
enthusiasm are in him unusually combined 
1 he work of the Sydney Museum has rapidly deve¬ 
loped in interest and importance during recent years , 
the introduction of “ new blood ” there, as more recently 
at Adelaide and now at Melbourne, has brought to bear 
upon the investigation of the indigenous fauna and the 
natural resources of the country, now so largely d) ing 
out, a body of earnest students intent on work while 
vet It IS not too late The present memoir, which is 
nn outcome of this movement, may thus be regarded 
as a sign of the tunes , and ine sincerely hope that those 
which are to follow will be pushed forward with all 
possible speed, it being now five years since the disco\ery 
of the remains of wbidi it treats was announced 


FLOATING SI ONES 

D uring my recent visit to South-West Patagonia, in 
1899, for excavations in the remarkable Glosso- 
thenum or Neomylodon Cave near the farm Puerto 
Consuelo or Eberhardt, 1 made, with my fellow traveller. 
Dr O Borge, the following curious observation Whilst 
rowing IQ the long and narrow channel of Ultima 
Esperansa, to study the plankton, we observed^ when the 


fragments had a mean weight of 03 gram. The 
fragments contain no air cavities percc^ible to the 
unaidetd eye They must, therefore, not be confounded 
with the volcanic ejections (and perhaps slags from 
meteors) with its numerous air cavities which are often 
found drifting on the surface of the ocean. 

The following consideration will help to explain the 
apparently paradoxical fact that stone fragments of a 
specific gravity of 3 yi and a weight up to 08 gram havq 
been observed floating on a fluid of a specinc gravity 
of 1 005 On examining the floating stones one could 
discern small gaseous bubbles attached to the under 
surface of them, and at the shore stones can be seen on 
the very fringe of the beach which are just beginning to 
float lightened by gaseous bubbles Unfortunately, load 
not occasion to investigate the conditions more closely* 
as I was busy with other researches , neither bad 1 any 
apparatus at my disposal for the collection of the gas that 
had accumulated under the stones It is probaBle that 
the stones were not only provided with gas bubbles^ 
which can be perceived by the eye, but that they were 
surrounded by an envelope of gas supported by an in¬ 
significant coating of algie, of which the stones are sur¬ 
rounded At least, traces of diatoms and algse are 
discernible on the stones after drying The greasy 
surface of the mineral of which the floating stones con¬ 
sisted also prevented the water from adhenng to them, 
and caused the stones to be surrounded with a concave 
meniscus, which naturally may have contributed to, and 
perhaps was the mam cause of. their floating, which some 
times was further facilitated by a patellimrm shape of 
some of the bigger atones. 

The observ^ phenomenon is not without some geo¬ 
logical interest In the deserwd 
manner a considerable transport of 
solid matter takes place, not only 
in the narrow Patagonial channel, 
but no doubt also at several *other 
shores of the ocean, gnd new 
strata will be built up possibly en¬ 
closing mixture of remains from &r 
distant geological periods. 

ERLAND NORDKRSKIOIO 


DR ELLIOTT COVES 

B y the death, on Christmas Day, 
of Dr Elliott Coues, America 
loses one of its leading ornitho¬ 
logists , indeed, we may say, with¬ 
out disparagement of others, tne most 
prominent since Spencer Baird waa 
taken from us. Bom in 1843, at 
Portsmouth, m New Hampshire,and 
graduating in the Columbian University, Coues entered 
the medical service of the United States Army m 1863, 
receiving the brevet rank of Captain for his conduct 
during the war, after which he beta several appointments 
of various kinds, and especially one in Ansono, which 
gave him the opportunity of indulging his inborn taste for 
natural history Subsequently he held m succeuion the 
posts of Professor of Zoology in the University of Nor- 
wichg in the State of Vermont, of Anatomy m the National 
Medical College at Washington, and of Biology in the 
Virginia Agricultural College, besides being, in the in¬ 
terim, surgeon and naturalist to the United Statea 
Northern Boundary Commission, and firom 1876 to 18^ 
secretary and naturalist to the Unued States Geological 
and Geographical Survey of the Temtohes. The duties 
of these different offices seem only to have stimulated 
his efforts, and the number of bis loological papers con¬ 
tributed to various scientific journals would alone accord 
him a high place , but, apart firom them, hii ** Birds of 
the North-west,” his Fur bearing Anitn^” and ^ Birds 
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sea was calm or only agitated by a slight swell, small 
fragments of slate which floated upon the surface packed 
together in larger or smaller clusters They drove 
hither and thither m the neighbourhood of the shore, 
until they were dnven away by the strong current which 
at intervals swept forward in the channel The quantity 
was considerable, for instance, 700 of them were 
obtained at one cast of the net in a few minutes. The 
stones had evidently drifted out from the beach, which 
consisted mainly of similar stone fragments washed off 
from the cliffs composed of a bituminous mesozoic slate 
The surface of the stones was dry, and they sank 
immediatelyHtheh it became wet by touching or by the 
movement of the swell 

The slate fragments collected on the sea-surface had a 
specific graviW of 2 71 The specific gravity of the water 
m the channel was only 1 0049 at a temperature of 15^ C 
(59*^ F) The largest stone which 1 obtained from the 
surface (pictured in natural size on the accompanying 
uDCotype) weighed 0*8 gram Twenty of the smaller 
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of the Colontdo Vellw/* to ny nothing of his Key to | 
North Amencan Birds"^of which a third edition was 
anoounccd for the ensuing spnng^aod his ** Omitbo^ 
logical Bibliography,” each a model of accurate work, 
prwami bun to have been far in advance of any 
other coOtemporary of hia own country, or indeed 
of manv others, in the summer of 1884 Dr Coues 
visited England, to the great satisfaction of British 
ornithologists, to most of wnom he had been only known 
by name, for thus his attractive personality attached 
to him many warm fnends. After taking a considerable 
share in the publication of the ** Century Dictionary,” of 
which he was the Natural History editor, he latterly 
turned his attention to some of the earlier geographicid 
explorations of his own country, and we owe to him 
admirable editions of the “ Travels ” of Lewis and Clark, 
and of General iPike 

Last summer Dr Coues revisited Aniona, intent on 
ethnological researches, but found a camp life at the 
elevation of yooo feet too much for his powers. Return- 
mg to Washington in the autumn, distressing symptoms 
of a serious ailment soon b^an to show themselves, and 
in a touching letter to an English friend, written at the 
end of November, he announced that the only hope for 
the prolongation of his life lay in the success of a very 
formidable surgical operation which he was about to 
undergo m the Johns Hopkins Hospital at Baltimore. 
The last mail brought the sad news of its failure, and 
the ornithologists of Bntain will assuredly condole with 
those of North America in the loss of the most accom¬ 
plished of their brethren A. N 


NOTES. 

In calling attention to the article in another coloinn concern¬ 
ing the future representation of the London University in 
Parliament, we may state that there is a very widely exprresed 
feeliiig that such representation, being a matter of nauonal 
concern, should be considered from an absolutely non political 
standpoint A strong feehug has been expressed m many 
quarters that if the reptesentauve of the University be not a 
man of European distinctioa, a great opportunity will have been 
lostr Among those thought of from this point of view is a dis 
dngnished office bearer of the Royal Soaety We trust that if 
he has been asked to serve in such a cause, he will not refuse to 
come to the aniiUnce of those who are working to promote it 

Props. Darboux and Moissan have been nominated to 
represent the Pans Aosdemy of Sdences at Che forthcoming 
celebraUon of the second centenary of the Berlin Academy of 
Sciences. 

The Council of the Royal Astronomical Soaety have 
awarded the Society’s gold medal for this year to M Foincar^, 
for his researches in celestial mechanics 

The Municipal Council of Pans have adopted a proposal 
by M Dali, to light the place de la Concorde with acetylene 
gas daring the forthcoming Exhibition 

The Geological Society has this year awarded its medals and 
funds as follows t^The Wollaston medal to Prof G K* 
Gilbert, of Washington ; the Murchison medal to Baron A E 
Nordfiiuddold, ^ Stockholm; the Lyell medal to Mr J E 
Marr, of Cambridge, the Wollaston fond to Mr G T Prior , 
the Murchison fond to Mr A Vaughan Jennings 1 the Lyell 
fond td Mlsi G. L. Elies; and the Bwlow Jameson fund to Mr 
G. C Crick and Prof T T Groom 

Tug annual ooogren and exhibition of the Sanlury Institute 
will be held at Nottingham about the end of August 

The annual general meeting of the Institution oT Mechanical 
Engincieri wilt be hdd on Friday, January 
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The Royal Bavarian Academy of Sciences has conferred upon 
Herr Eugen Wolf, the explorer, its large gold medal for services 
rendered to scfonce . 

The St Petersburg correspondent of the T^ttus annottoccs 
that a special separate department has been created in the 
Russian Conncli of State, to be called the Section of Industry, 
Science and Trade *’ Under the head of Science, it is intended 
that this new department shall help to direct the advance of 
national education, a subject which, in connection with the 
economical development of Russia, is now beginning to obtain 
the powerful support so much needed 

We learn with regret from Prof H H Giglioli that Mr 
John Bernard Stallo, of Cinannati, USA, died at Florence on 
January 6, in his seventy sixth year Judge Stallo, as he was 
usually called, was well known as a philosopher, mathemati- 
cum and physicist 1 he was, during President Cleveland’s first 
term of office, Ambassador of the Umted States at Rome. Since 
then he had lived in Florence amidst his books, taking to the 
very last a keen interest in the progress of science. Prof 
Mack’s last book is dedicated to him 

We learn from SciMct that Prof L B Wilson, of Columbia 
University, has been elected president of the American Society 
of Naturalists, in toccession to Prof W G Farlow, of Harvard 
University, and Dr William McMuitne, of New York City, 
has been elected president of the American Chemical Society, 
in succession to Prof Edward Morley 

Sir William MacCormac is contributing to the Lsmeet 
some valuable notes on the treatment of the wounded at the 
scat of war, and the wounds produced by modern bullets. He 
I is particularly well qualified to expreu an opinion on the 
severity of bullet wounds, for he had excellent opportunities of 
observiDg the lesions resulting from bulleu during the Franco- 
Pruasun WM, and he states that in most cases the damage done 
by the modfrn bullet, especially by the Manser, cannot be com¬ 
pared in seventy with fbat inflict^ by the needle-gun or the 
ChassepfiL Hii articles put medical men in the possession of 
much information not hitherto available, and constitute a real 
contribuiion to scientific knowledge. 

Several correspondents have sent descriptions of solar halos 
and parhelia oliserved from vanous parts of Sussex and Surrey 
on Thursday last, January 11, between 930 and 11 30 a.m 
Judging from the particulars communicated to us, what was seen 
was a typical exhibition of this meteorological phenomenon, 
which u not nnfrequent in these latitudes, though it is rarely so 
well defined as it was on Thursday The halos consisted of 
(1) a first bow concentric with the sun, red within, bine or 
green without, and having an angular radius of si” or aa*, 
(a) a second circle or halo, similar to the first, but at twice 
the angular distance from the sun, (3) two inverted arches 
touching the two concentnc halos, blue or green on the 
concave side, snd red on the convex, (4) bright patches or 
mock suns on the same level u the sun, and apparently lying on 
the halos. The sky, exLcpt near the honxon, was cloudless 
but misty, the sun being faintly vudble. This is the usual con¬ 
dition for the formation of halos, which are produced *by the 
. reflection and refraction of the sun’s rays by the minute ice 
crystals which constitute cirro-stratus clouds. A wnter from 
Now Shoreham, Sussex, remarks that the mock suns are there 
called sun hounds,” and in Kent ** sun dogs ” 

From a recent issue of the T % m*t we learn of a brilliant day¬ 
light meteor which was seen by several observers on the afters 
noon of January 9. Mr H. H P Bouvene, writing from Glynde 
Place, Lewes, remarks ** Whilst shooting here to day 1 saw a 
bfiUJant meteor, which started from near the moon, that was 
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quite bright At the time , it imvelled foraibort dutance towarda 
the north east, and left a marvellooidy luminous path of white 
light The time of its appearance was as near a 55 p,m as 
possible I never heard of such a thing being seen in broad 
daylight.” Another obaeirer writes “At 2 55, m brilliant 
sunlight, a remarkable meteor was seen by a party of five from 
Keigate Heath Golf Grcrand The course of the meteor was 
south to north, and It travened a considerable portion of the 
heavens. In appearance it resembled a kite with a tail of a 
luminous white colour It was visible for about a second ” 
From the Drive, Brighton, the Kev R. Hudson wntes with re 
sped to the same meteor The colour was brilliant white, bke 
an incandescent gas light There was a nucleus and tail of con 
aiderable length The altitude was about half that oi the moon, 
which wu visible at the ume time The sky was cloudless and 
blue, and the sun was shining brightly The general efifect was 
that of the falling stick of a rocket, and, indeed, my first im¬ 
pression was that it was a peculiar daylight rocket, but a 
moment’s consideration of the direction of Hight convinced me 
that it was a very remarkable meteor ” 

Th b Saeitfifie Amtruan states that the Amencan Museum 
of Natural History hits acquired, through the generosity of 
l*resident Jesup, the second half of the Gipc collection of 
fishes, am[^ibians and reptiles brought from Kansas, Colorado, 
Wyoming, Montana and other sections of the West between 
the years 1867 and 1896 In 1895 the first part of this 
collection was presented to the Museum by the trustees, so that 
now the entire life work of the late Prof Cope will be per 
mancntly represented there The proceeds of the sale of the 
collection will form an endowment fund for a professorship of 
natural science in Philadelphia. 

All the vertebrate collectiooi of the bue Prof O C. Marsh, 
belonging to the U S Government have been transferred from 
New Haven, Coon , to the US National Museum at Wash 
ington Such material as may be necessary will'be used for 
study and illustration in the completion of the monographs that 
were In course of preparation by Prof, Marsh at the time of his 
death The actual number of specimens represented in this 
collection cannot yet be staled They range in sue from minute 
teeth of fossil mammals to individual specimens weighing from 
500 to 2000 pounds each The collections are rich in large 
Dinomnru, especially in examples of Tne^ratefs and Siego 
samrus^ while the series of TItanotherium skulls is one of the 
lieit, if not the best, in existence It contains fifty or more 
complete examples cleaned, and a number in the rough, besides 
many hundreds of bones. Among the specimens transferred 
Are the types of forty or more species, inclDdiDg Dinosaurs, and 
Jurassic, Cretaceous and reriiarY mammals The value of the 
entire colIcctKm is ettimated at over 150,000 dolburs. Refer¬ 
ring to the transference, Prof S P Langley remarks that the 
addition of this immense coIlecUon of most important Amencan 
fossil remains to the treasures already assembled m the Naticmal 
Museum will afiord the greatest miiifaction to all worken in 
the field of palorontology both at home and abroad 

An account of ccruin preliminary experiments conducted 
with Ahe view of establishing communication by wireless 
telegraphy between Chamounix and the summit of Mont Blanc 
hu been detailed before the French Physical Society by MM 
lion and Louis Lecanne, and is summarised in No 140 of the 
Bmikiin of the Society The experimenU were conducted last 
August TbcwjAdef difficulties from the point of view of the 
propagation of Hertefam waves were (t) the difference of altitude 
\>f 3450 metres between the two stauons, with a consequent 
considerable difference of potential between th^ two masts, (2) 
the mfinenee of dond layers more than 200 metres thick In bad 
weather, these clonda often consisbng of snow in a deme state 
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of condenation i (3) the intense clectrK phenomena which 
frequenily occur at high altitudes, (4) the two earthed srins 
whoa extremities in this case could not be regarded as at a 
common sero potential owing to the thick eoatlng of ice and 
hard snow covering Abe upper part of the moantaln, wfaoae Ugh 
reiistanoe might cause a conitdetable difference of potcnthl 
between the “ earth ’* of the summit and of Cbamounis The 
transmitting apparatus at Chamounix consbted oi a coil giving 
an 18 cm spark and a Hertxum oiallator, the balls srere 2 cm 
apart for living the best resuUa The manipulator sent the 
current from a dynamo of 50 volts throa|^ the primary of the 
coil,and an “antenna” 25 metres long concentrated (he waves. 
The receiver, situated at the Vailot observatory 4350 metres In 
altitude, WAS 12 kilometres distant as the crow flies, and 
conxislcd of a Branly radioconductor The expenments were 
carried un for six days, and gave satisfactory results, but the 
three phase currents employed in the electric lighting installa 
ation at Chamounix entirely stopped all communication MM 
I.MUinc, however, propose to make use of these currents In 
future expenmenta 

Attention has already licen called in these columns to the 
system of electrical and magnetic units advocated by Dr Front 
Kerntler In his paper " Die Unitat des absoluten Maass 
Systema ” (Budapest, 1899) An account of the Kerntler 
system is now given by Prof Rinaldo Ferrlni, who, writing in 
the /ftrkiuMU M B fsti/uto f^mbanh^ expresses himself as 
distinctly in its favour 

The established system of electrical units has been subjected 
to analysis and criticism by Prof J A Fleming, F R S , in 
recent isnies of the Eit€inc$am^ and the concluding article of 
the series appears m the current number Prot Fleming does 
not definitely advocate any particular system, but he gives the 
outlines of a scheme of units which merits consideration both 
from theoretical and practical points of view In conclusion, 
he remarks ** Those who have expenence In teaching will 
agree that a clear view of the fundamental facts and statements 
is essential if the student is to make any satisfactory progress 
m handling advanced problems and ideas. In the class-room, 
no less than In the workshop, every one concerned with electro^ 
magnetic phenomena needs exact conceptions and not confused 
ideas of first principles. Expenence shows that our present 
system of unitation and our existing terminology In describing 
electric and magnetic effecu are not well adapted to faciUute 
this clearness. We may then ask Should not the entrance 
into the twentieth century be inaugurated by some attempt tc 
organise, simplify, and render more symmetrical the language 
and symbols in which are desenbed the phenorneqa of elec 
triuty and magnetism, with the object of making calculation 
more easy and thought more precue ?” 

The Pilot chart of the North Atlantic Ocean, issued by the 
Hydrographic Office of Washington, for January contauu, in 
additimi to the usual useful inrormauon, a sub-chart showing 
the average tracks of 121 January storms over the North 
Atlantic during the ten yeAr penod of 1889-9S. The chart 
shows that the region of'maximum storm frequency for that 
month lies to the north of the steamship routes, m a belt ex 
tending north eastward from Nova Scotia and Newfoundland 
acrooB the Atbntk Some of these storms are the most severe, 
the hugest in area and the loogert in dunttlon, and may be 
traced entirely across the ocean, while others disappear to the 
northward The storms are divided into Olne claM^ accordltig 
to the regions in which they first appeared. 

The Central Meteorological Observatory df Moncalleri has 
published VoL II of the Amnuarw Mtarua for the year 1900 (398 
pages) The work contains a Urge amount of usoftil infonnatioE, 
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mtlodiDsaitlcleiuid memoln on Tariont intereitiDg nibjecu by 
luJka men of icience, and notices of Mvcnl promSaent Italian 
meteoiologiita. The work alio inclndes TalnaUe bibliographical 
noUcei(i) of recent pobUcations and of articles which have 
appeared in scientific periodicals both in Italy and other 
countries | and (a) references to the works of several deceased 
Italian meteorologists. 

BtmsH agrlcoltunsts are slowly waking ap to the advan 
tages of scientific methods of dealing with diseases of crops. Dr 
J A. Voelcker, consulting chemist to the Royal Agncultural 
Society, reports in the Journal of the Society that the use of 
** blue vitriol" (sulphate of copper) for agncultural purposes 
has been considerably extended of late, li has lung been em 
ployed, either alone or in dIRerent preparations of which it 
formed a conytltuent part, as a dressing for seed wheat But of 
later years the spraying of the potato crop with ** Buuillie 
Bordelaise’* mixture, to guard against potato disease, has 
become more general 1 and quite lately a further employment of 
sulphate of copper has been brought to the front in the spraying 
of corn and other crops infested with charlock, a splutton of ihu 
salt being used, apparently with good result, for the purpose 
Dr Voelcker has found that the sulphate of copper supplied to 
farmere is frequently adulterated with sulphate of iron, lie 
points out that the two things do not serve the same purposes 
agriculturally, for, while sulphate of copper has undoubtedly 
great value for grain dressing preparatory to sowing, potato 
spraying, and charlock destruction, sulphate of iron is practic 
ally useless 

Two papers on the puiificatbn of waste in water frpm manu 
factories were read before the Institution of Civil Engineers on 
January 9. One of the authors, Mr R A Tatton, gave a 
detailed description of the works at three manufiietorles where 
tbe trade waste is efficiently treated In one of these, where the 
piocem>of ordinary bleaching, dyeing and finishing is earned on, 
the works for purifying the trade waste consists of precipiution 
tanks and filters, sludge tanks, presses, &c The volume of 
water at times amounts to 500,000 gallons per day, it is treated 
with lime and ** iron alum ” and settled in tanks In which must 
of the impended solids are intercepted , from these tanks the 
water is pumped to a second series of tanks for further pre¬ 
cipiution, and the clear liquor is finally paswd through cinder 
filters to the stream In the works of a Isrge firm of woollen 
manufacturers, dyers and finishers, the trade waste is pumped 
into a series of three tanks, in which the solids are precipitated by 
lime and feme chloride, the clear liqnor passing forward through 
a second senes of tanlu and filters into the stream, the sMge 
is discharged on to fitters composed of cocnanut malting, and 
after it has dried sufficiently, It Is pressed and the oil extracted. 
The dye water from tbe mill, to which is added the clear 
liquor from tbe grease tanks when they are being drawn off for 
bleamng, b Mttled in a series of tanks and filtered The 
volume of water dealt with is 180,000 gallons per day In 
another firm, carrying on tbe processes of calico prlntiDg, dyeing 
and bleaching, the poUuUon is caused by alisanne, logwood and 
other dyes, soap, starch, &c Tbe total \'olume of the trade 
waste amonnU to aboot 70,000 gallons per day { the water from 
the various departmeoU is cdHscted to a well, whence It is 
pumped to jthc purification works, which consist of a central 
sealing tank wkI two preclpiutlota tanks used alternately, 
iron alnm Is used m pnicipltant The sludge is drawn kim 
the settling and precipitation tanks into a well and Is thence 
pomped to a slu^e^rylng arau The water from the pre 
dpttetkm tanks Is finally filtered through fine ashes. 

Thk minerid resoulrccs of Vancouver and adjacent islands, 
BririA Columbia, aredealt with by Mr W. M Brewer ( 7 >amj 
lut Mining Eng, 1S99), Gold, iron ore (magnetite) and 
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coal are chiefly referred to The author considen that the 
possibilities of Vancouver Island as a mineral producing region 
are very promising The climate is temperate, and there are 
numerous deep-water harbours. There 1 ^ however, at present 
a lack of waggon roads and good trails from the coast to the 
interior 

The mmeral wealth of Zoutpansberg forms the subject of 
an article by Mr Douglas S S Steuart (7ra;i/ Inst 
Mining Eng , 1899). Tbe district of Zoutpansberg (Salt pan 
Mountain) lies in the northern part of the Transvaal, and 
comprises about 25,000 square niiles, of which proclaimed 
gold fields cover 3500 square miles. The author now gives 
special attention to the gold bearing reefs in the strata of the 
Murchison range , these extend seventy miles, and have an 
average width of four miles. The oldest rocks, known as the 
Letab) and Murchison range schists, are considered to be of 
pre Cambrian age The senes has been tilted into an almost 
vertical position, and it includes various schists and quartrilcs, 
granites and gneisses, which are penetrated by dykes of bosie 
igneous rock Numerous richly auriferous veins occur among 
the schists. Aunferous banket, yielding 5 to 15 dwiH per 
ton, occurs at the base of the Drakensberg scries—a group 
of sandstones, quartutes and conglomerates, which rest un 
conformably on the older rocks The paper is illustrated liy 
map, sections and pictorial views 

The AeUtekrtfi der CtfcUsihaJi fur E kuncU zu her It n con 
tains a paper on tbe desert of Atacama, by L Darapsk), with 
a new map of the region The main features of ihe topography 
are described and illusiratcd by photographs, and some amiljsci 
of thelWaters-uf thenoUl springs anil salt marshes are gi\en 

In the new number of .S/e/MMra, M E A. Martel gi\is a 
summary of the retulta of recent observations on the move 
mentt of water under glacier ice 1 he paper consists for the 
most part of a correapondence between the author and Prof 
Fnrel, especially conceiniDg experimenu in iracmg the move¬ 
ments of underground waters by coloration with fiuoreHcein 

Bki iNNiNi. with the number for the last week of November, 
DitNaiur publishes a scries of articles on the Anlurcuc regions 
and Antarctic voyages, translated from a paper by Axel Ohien 
in Kwsr, bj A Loreozen The detailed account given oi the 
history of Antarctic discovery Is of special interest ni the 
present time 

Prof W M Davis, of Harvard University, contributes a 
valuable note on *'A Pault Qiff in the Lepim Mouniaiiu" to 
tbe December BoiltUtno ditla Societa Geo^fca ItaUaua, illus 
iratcd by a number of excellent photographs. The note is 
liansktted by tr M Psxanui, who adds some bibliogrmiihical 
paragraphs, and expresaat the hope that the study of geo 
morpboiagy may receive more attention from Italian geo 
graphars 

Besides the usual meteorological notes, the new Dumber of 
iht Mittkit/mngen voH farscknngsrttseHdtn und Gthhrteu utt'i 
dtn dtnischen Schu$ngebitt$H contains an interesting paper on 
the native methods of extracting and mann&ciuring iron in 
Togoland Diagrams of different forms of furnsce are given, 
and a vocabulary of technical terms in various dialccix. 

The publication of ^ sdentific results of the Norwegbrn 
North Polar expedition (1893-1896), edited by Dr Nansen, 
will be comment almost Immediately by Messrs. Longmans, 
Green and Co Tbe whole work is estimated to form five or 
six quarto volnmei, which it it hoped wiU be completed in the 
course of about two years ; It will be unied in the English 
buiguige only 
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An earthquake iDvettigatinn Committee wu iiulituted by 
the Japanese Oovemment id 1893, for the coUectiun of &cts 
relating tu earthquakes in Japan The work was at first super 
intended by the late Prof S Sekiya, and, since hi« death, in 
January 1895, has been carried on by Mr M Tayama It is 
now approaching completion, and, In the meantime, Prof Omon 
has issued a catalogue which will serve as an index to the future 
report of the Committee {JourntU of the College of Saence, 
Imperial University, Tokio, vol xi Part 4) This has been 
compiled from 447 dllTerent kinds of Japanese histones and 
chronicles, and gives the dates, distnets and intensities of 1898 
earthquakes between the years 416 and 1867 The catalogue is 
followed by a most valuable discussion of its contents by Prof 
Omori, In which he considers the distribution of the earthquakes 
In time and space. The total number of deatructive earthquakes 
u aso, but, as the early annals are incomplete, it seems likely 
that one part or other of Japan will be visited by a destructive 
earthquake once in about two and a half years. While they 
sometimes happen singly, they tend to recur in groups dunng 
epochs of maximum frequency, which happen on an average 
once in every thirteen or fourteen yeirs. If the shocks are 
counted dunng consecutive half centuries, the destructive and 
the small shocks have their maxima and minima at nearly the 
same epochs. But when examined in detail this is not the case. 
For instance, destructive shocks are most numerous during the 
months of J uly and August, while the ordinary shocks are least 
frequent at about the same time. The explanation which Prof 
Omon suggests for this reversal is that the constant recurrence 
of small earthquakes maintains the region eonoemed in a normal 
or safe condition, thereby preventing any abnormal accumula¬ 
tion of atrem In the earth's crust. Again, diVKliis the dgstruc 
tive earthquakes into local and non local, according as the 
damage caused by them was confined to one provmce or dbtrl 
bated over severai, it appears that the provinces on the concave 
or Japan Sea tide of the group of islands were disturbed almost 
wholly by local shocks, while those on the convex or Pacific 
side were often disturbed by great non local ones, the ongins of 
which were situated beneath the ocean, and sometimes caused I 
fearful sea waves. 

Minute, neatly worked flint implements have recently been 
found in great numbers in East Lancashire and South York 
shire. Mr R A. Galty describes In Tfu Rtltqumry and lUus 
traUd ArchoialogiU (vol vl, 1900, p 15) how he has found 
many hundreds of these *' Pigmy flint implements,’’ as he terms 
them Others have been found 10 various parts of England, 
but not so abundantly as in Yorkshire, but that may be owing 
to their having been overlooked Tbe> appear to be always 
associated with rough Neolithic implements, but there was a total 
abmee of polished fmpleroenU Mr Oatty figures some of 
these interealiiig objects, and places side by side figures of 
** pigmy flints’* from Indian caves and from the surface of the 
groond at Hoxton Roberts (Yorks.), the forms are apparently 
identical Similar tools have been met with in France and 
Belgium. 

Two Neolithic graves in the neighbourhood of Worms are 
figured in /Tfe Umukan (Tom iiL, p 1023) In the man's 
grave were found stone implements and pottery, the latter is 
also figured , and in the woman's grave was a food pounder 

Herr E Lkumeruann reprints, from the Prc < tiding $ of 
the Natural nbtory Society of Bremen, an account of the 
Plankton alg«e(biclading Peridinieie) collected in Prof Schaulns 
land’s expediUoo to the Pacific In 1896-1897 The general 
features of the Plankton flora of the Pacific are discussed, 
and four new generft of Schisophyceoc are deMribed—Corfe- 
spkaericpsts^ CkandrecysUi^ Hattaraekm^ and Kait^ymmu^ 
as well as a number of new species and forms. 
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Mr M a Cari rton publishes, b the form of a report to 
the U S Department of Agriculture (Dlviebn of Vegetable 
Physiology and Pathology, BulUHn No 16), an exhaoedve 
paper on the Cereal Rusts of the United States. He finds six, 
or probably seven, distinct rusts affecting the cereal crops, of 
which by far the most deatructive are the '* black stem nuts” 
of wheat and oats, Puutnta gramimt TrUtci and P 
Ap€mae The injury to the crops hy these fungi U on an 
enormous scale The report goes into details respecting the 
varieties of the cereals best able to resist the parasites, and the 
best means of warding off their attacks. It is illnstrated by 
several very well executed coloured plates 

With the exception of two papers by Dr O Flnsch on 
birds, the latest issue of the //oits from tko LoydeH Musoum is 
devoted to invertebrates. Perhaps the most generally inter¬ 
esting contribution is one by Dr J G de Man on the crabs 
collected by the Dutch Scientific Expedition to Central Borneo , 
the matenali obtained showing, as in the case of the crayfish 
previously described, how extremely imperfect was our know 
ledge of the caiclnological fauna of the country Out of a total 
of fifteen spedes collected, of which all but one were land or 
fresh water forms, no less than eleven or twelve proved to 1|D 
new to science And whereas only three fresh water craba were 
previously known to inhabit the island of Borneo, the'number is 
now raised to fifteen Very noticeable Is the discovery of a crab 
belonging to the genus closely allied to the rare M 

panopt from Tranquebar, since, with possible exception of 
Che last named, all the species of that genus hitherto known, as 
well as those belonging to the allied MyomtHippe^ are marine 
I forms 

Many interesting and instructive ardclei on diverse scientific 
subjects are contained in the volume of Knmohigi for 1899, 
a copy of which has been received. The fine collotype tllnstra- 
lions distributed through the volume form an attractive 
characteristic of this monthly magazine of science 

The fourteenth volume of the new senes of The Ge^rapJaeal 
faumal^ containing the numbers from July to December 1899, 
hu just been published The papers, articles, monthly biblio¬ 
graphy, and numerous maps, combine to make the volume, like 
preying ones, a valuable record of the progress of the know¬ 
ledge of the earth. 

The genus Caidlum, of which the edible cockle Is by fer the 
commonest member, forms the second number of the memoliB 
of the Liverpool Marine Biokjgy CommlUee, the author being 
Mr J Johnstone A detailed account Is given of the anatomy 
of the cockle as a typical Ijtmellihmnchlatt Mollusc, and the 
economic importance of the cockle, with special reference to the 
Lancashire Sea-Fisheries district, Is desenbed in an appendix 
Seven plates illustrate the points dealt with in the mein^. 

The Annnalre ” of the Bureau des Longitudes, for 1900, 
has been received from Messrs. Gauthier-Vilian, Paris. It is note¬ 
worthy that all Che dates are expressed In Pans Mean Civil time, 
commeDcing at midnight and reckoning from o to 24 hogn. 
Instead of dividing the day into two parts of twelve hom each 
as heretofore As usual, the volume is filled with loformadon 
of interest and value to all obierven of the heavens, and also to 
other students of science, for the tablet of constants contained 
in it cover a wide range of scientffic wortc The subleets of ^ 
special articles are machines for generating electric currents, by 
Prof Cornu; the new gases In the atmosphere, by iW 
Lippmsno ; and work done at the Mont Blanc Ofasemtory, 
by Dr Janssen, who slso writes on the application of neronaatki 
to the observation of certain astronomical phenomena. 
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TuoiroH ftrtiolc* of adonUfic Jntereat only ooouiunAlly ap 
peu in Britifh monthly periodknli rend by the geoenl pobUc. 
they an more frequent m the Amerken megadnei published 
here. The Mmtk^ GhhU U /Vrwd>^«/ iMtr^ure^ the first 
nnmberof which hu just been issued by the Advertislnc Agency 
of Loudon, is therefore not without value from the scientific 
aide * for it shows the titles end writers of articles in the chief 
megisines end reviews which reach us from the United States, 
and abo in dmilar perlodicala having their origin on this side 
of the Atlantic. Assuming that the editors of the various 
popular magaxines know the pabulum best appreciated by their 
readers, an examination of the list of articles shows that science 
Is given but scant attention by the reading public A few editors 
with scientific knowledge as well as literary capacity might do 
much to increase interest in natural knowledge, and raise their 
readers* minds above the dead level of indifferent fiction and 
sensatioDal sdence 

Tub ^Unkrifi fkr pkyt%kaltscke Oumie contains a very 
ingenious application by J J van Laar of thermodynamics to 
the results of Ramsay and Shields upon the association of 
liquids. Assuming tluit I simple molecules of water are 
associated to form a compound molecule. Dr van Laar applies 
the thermodynamical conditions of equilibrium to the rate of 
change of the constant of association with temperature, and 
applies the resulting formula to the experimental figures of 
Ramny and Shields. The value of the heat of diiiociaiion 
of the molecule [HgO]* thus determined, should be constant 
if the right value of # is assumed, and this u the case for water 
at temperatures between o** C and 60"* C if 9=3 The results 
are not so good if • be uken as 3 or 4, and hence the author 
concludes that the association Is correctly expressed by 

with ai^ absorption of 1930 calories per 18 grams of water 
Ethyl alcohol also appears to be Inmolecular, but for methyl 
alcohol and acetic scid 9=3 at least The contraction ensuing 
when alcohol and water are mixed and the phenomenon of the 
maximum density of water are also considered from this point 
of view, with the striking result that the assumption of the 
patUal association of liquid molecules explains, not only the 
contraction on mixing with alcohol, but also the irregular ex 
pansioD of water 

Thb additions to the Zoological Soaety's Gaidens during the 
past week include a White throated Capuchin {Cfbus hypo 
ieucus) from Central America, presented by Mrs. Vernon ; a 
Blue and Yellow Macaw (Afv ararauHa) from South America, 
presented by Mr U W Stride, two Java Sparrows 
ory t h m v) from Java, presented by Mr* Walter Buchanan , an 
Indian Dial Bird ( C^ptyckys mm/ow) from Indu^ presented by 
Mr W, H St. (^ntln; a Delalande’s Gecko (Tarentoia tlcla 
/sMdUV) from West Africa, presented by Mr May, two Spotted 
Salamanders {Smiamarntra maculos^)^ European, presented by 
Mrs. Brett 1 a Hocheur Monkey {C^reppitlUcus from 

West Afrla^ a Vulpine Phalan^ {TrieJ^samrus vyipteuia) 
from Australia, ten Nose crested Iguanas {Iguana tubertuiaia 
rkimaitpktu) from Nkaiagua, two Whooper Swans {Ctgnus 
Mfwr/cstf), European j a Starr^ Tortoise (Tatndc iUgans) from 
India, deposited 


OUR ASTRONOMICAL COLUMN 
Nbw MtNPB PUMBT (1899 E,Y) —Herr Otto Knopf, of 
the Jena Observatory, gives the elements and ephemeris of thif 
pbmet In Asfra mamit ek^ Nackruhim^ Bd. 151, No 361a, from 
which the foUowlng abridgment Is obtained — 
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SCIENCE TEACHERS IN CONFERENCE 

'T'lIE Commiltee responsible for the arrangements in con 
^ nection with the English Education Exhibition, which is 
now being held at the Impenal fnxtitutc, very wisely decided 
that a senes of conferences, lectures and demonstration lessons 
arranged by the chief educational bodies throughout the country 
would form a valuable adjunct to their exhibition The invita 
lions which the Committee sent out met with a very cordial 
reception, and the programme of meetings for the disimBaion of 
educational questions includes nearly every grade and ph^se of 
Engluh school life. 

One of the moet interesting of these events was a conference 
of science teacheri from all parts of the country, arranged hy 
the Technical Education'Board of the London (Zounty Coundl 
1 he success which attended similar gathertnp during January 
1899 convinced the promoters that nothing but good resulted 
from the discussion of methods of teaching different branches of 
science, and the meetings on January 10 and 11 were arranged 
in much the same way as those of the first conference last year 
But whereas the subjects considered in 1899 were various 
branches of physks and chemistry, the greatest prominence was 
this year given to plans of instruction in natural history 
and manual training 


The Tkachinu oi- Botany 

At the first meetup held on the morning of January 10 at the 
Impenal Institute, when the methods 01 teaching botany was 
the subject dealt with, the chair was taken by Sir John Lubbock 
Papers were read by Prof Miail, F R.S , of the Yorkshire 
College, tiCeds, and Miss von Wyss, of the North London 
Collegiate School for Girls. 

Prof Miall gave it as his opinion that the teaching of botany 
in schools is not spreading, though there is hardly any scientific 
inquiry which is at once so practicable and inviting A special 
reason for encouraging the study of botany is that a knowledge 
of the great facts of plant life Is essential to scientific agriculture 
Those who live by agriculture which is still our greatest 
industry, are alreaily thinning to demand that, in our rural 
schools at least, the scientific basis of agnculture shall somehow 
enter into the course of instruction A school course may con 
veniently be divided into three stages according as the pupils 
are children (age 8-^1 boys and girU (13-16), or young men 
and women (17-19) The science lessons given m the first stage 
should take the form of object lessons, fn (he second slagc 
syiteniatic science may be begun, and here chraiutry and 
physics will be the common choiM, but natural histoir should 
be kept alive by school natural hutoiv clubs and rambles. In 
the third stage, students who will follow some pursuit In which 
natural history plays a part, should take up natural hutory again 
and study It methodically in the light of their chemistry and 
physics 

In the first stage the following maxims were recommended 
by Prol Miall (1) No technics terms in Latin and Greek 
(a) No lectures or infurmatiun lessons. (3) No books in class. 
(4> Let all lessons be interrogations of actual objects, and 
largely of live plaota (5) Tiy to make the class active and 


284 


NATURE 


[January 18. i9og 


rt«pon«ble throughout UUr. it wm urged that everything 
that It taught at all in a achool ahonld come round pretty 
nearly every day for at least one year In the third stage of 
leaching, when lutany it studied for tome special purpose, the 
gmt problems of the nutrition and reproduction of higher green 
plants should be specially studied Such a coune of plant 
physiology should f>ccupy several hours a week f ir two or three 
yean 

Mias von Wyas dcKnbed how object lessons in botany might 
with advantage be jfiven She deprecateil the idea tiuu botany 
could be satimctonly taught to young children apart from the 
study or soolo^y, and urged that such object lessons should be 
CO ordinaied with the teaching of drawing and literature The 
current Idea that there 11 a lifeculiy in obtaining specimens ma 
large town was shown by the experiences Mite von Wyis 
related to be quite erioneout and the success which object 
lessons have met with at the North London Collegute School 
xor Girls was dwelt upon 

JuwNiiR Research 

The afternoon meeting at the Imperial Institute was pec 
sided over by Sir Henry Roicoe Irof H F Armstrong« 
1 * K S , desenbed in m interesting address the methods be 
eipployed with hia own children at home to educate them in the 
way of discovering for themselves the answer to questions which 
were presented in their ordinary life The address was illus 
traled by practical demonstrauunb by Prof Armstrong s little 
xlaugliter and two young sons, and a serio ^ lantern slides 
made it quite clear how the system described had been de 
vcloped In reading a book by the late Henry Drummond, 
called The Monkey that would not Kill, the children cam c 
acrote the statement that a stone was lighter in sea water UiM 
in air and to satisfy themselves of the truth of the sUtemeot 
was the object of the piece of |xsearch which the children 
entered uwn under the general supemuon of them father The 
Steps m the inquiry were worked through again before a large 
audiMce and inechildren thembchtsexplained withfeinarkable 
intelligence what the object and result of each experiment were 
Throughout the cturse of training which was eiicmplified by 
the demonstration, each child kept a careful acctnint of every 
thing which was done illustrating each aiep by means of sketches 
and recording everv numencal result obtained Prof Armitrong 
maintained that the teaching of Mience to children was not 
commenced early enough, and that too little faith is shown by 
teachers in the reasoning faculties of young children 

Ohjbx I Lessons 

The second days meetings were held at the Shoreditch 
Technical Inililute Prof Woods Hutchinson was to have 

S iven an addrcM in the morning on *• The Early Teaching of 
fatural History in Schools but he was loo ill to attend Mr 
J W Tutt read a paper on “Object Lessons in Natural 
History in which he detailed the educational advantages of 
this method of instruction, the mode of giving a good object 
lesson and a suiublc Kheme of lessons for young Aildren A 
discussion, in which a Large number of teac^rs took part, 
followed But, from one cause and another, the subject in hand 
received very little sttention, arM lew actual working methods 
were explained 

Mancai Work in MirAi 

The concluding meeting was presided over by bir J b D 
Donnelly, and was concerned with (be discuwiun of Metal 
Work Oh a Form of Manual Inslruciion m Schools Papers 
were read Prof W Ripper, of University College, Sheffield, 
and Mr Be^ Director of Monaal Instmclfon for the Birming 
ham School Board Prof Ripper s paper waa concerned with 
the general cooetderatiom whfeb make a development of the 
subject of nraual intiruetton u metal dedrable li was pointed 
out that thm has been a deaded advance In this direction in 
recent )eara, and U wu suted by Prof Ripper that the exhibi 
tion of metal work m the Education b xhibltion at the Imperial 
Insiituie IS better than that of the recent Chicago Evhibiiion 
Mr fievis nve an aceormt of the oourm of butntction in metal 
work which was glren to boys of Standards V and VI, who 
were between^ am of ten and thirteen years, in the schools 
of the Biriawipnam School Board 
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UNIVERSITY A WD BDUCA TIONAL 
INTELLIGENCE 

Cambriin r —Mr A H Evans, M A , of Clare College, 
who IS fiivounbly known as one of the authon of the “ Cun 
bridge Natural History, was, on January lo, elected an 
K^ire Bedell in succemion to the late Mr Gill 

The Special Board for Biology pcopoee tluU legal powers 
shall be obtained to vary the conditions of the Gtdgfi Bequest 
for the furtherance of physiological research, so as to equalise 
the conditions on whicli “advanced students** compete with 
ordinary students for the pnxe under this Ibundahon 

In hii dedication of the fourth volume of '*The Ltnacre 
Reports * to the Vice Chancellor of Oxford University, Prof 
R Lankester avails himself of the opportunity to make some 
remarks upon the want of encouragement mven by Oxford 
Colleges to work of the kind containeoin the volame The posi 
tion of science at Oxford has already been dealt with in detail in 
these columns (vol liv 1896) The present method of appor 
tioning the College endowments » moot anmtisfactory, and 
Prof Lankester s suggevUon that two thirds of such eiidow 
menu should be given for the encouragement of the study of 
the natural aciences, and one third for the subjecU comprised 
under the general terms Literve Humaniores and Modem 
History, is a more reasonable distribution In any com, Oxford 
is not likely to become a University for studenU of science 
while a past profetsor 11 juiuded in making a statement such as 
the following concerning the distribution of endowments — 
' It is, [ know, useless to urge this which is the judgment sod 
practice uf almost every University excepting our *>wn, upon 
the considLrauon of those who now have the control of that 
splendid potential source of energy, the College en^wments 
1 hey have unfortunately w ith rare exceptions, been brought 
up in complete ignorance of the scope and significance of me 
studies which they refuse t > recognise they deliberately and 
conscioniiouily use the advantage of lhar position so as to 
maintain the present one sided system and to discourage the 
study of the natural sciences by those who come as studenU to 
Oxford 

Ii w not only at Oxford that study and research in the 
domain of the natural sciences receive little encouragement In 
the preface to the volume of “Studies in Biology from the 
Biological Detriments of tht Owens College, Proft S J 
Hickson and r E Weiu refer to the fact that no more Bishop 
Berkeley Research fellowships will be available for original 
work The remark “ Biology is now left in our College with 
out sny fellowship or scliolarahip to enable a promising student 
lo devote a year of hii life 10 original mvesiigation before 
commencing his career as a teacher or medical sludent, and our 
well equipped research laboratory has consequently to remain 
unoccupied dunng the greater part of the year We cannot 
help feeling that if these facts were more generally known some 
help might be forthcoming from those who realise what Uology 
has done and is doiu for the development of rational methods 
of modem medical research ” Why the Bishop Berkeley 
fellowshipa, which once promised to rank among the best 
characteristics of Owens College instUatKins, arc not now 
available is not explained 

A r a genefrtl meeting of Convocation of London Umvemty 
held on MoMay, the report of the landing committee was 
presented The report dealt writh the electioa by Convocation 
of meroben of the Senate under the new ttatutes It stated 
ttot the lenyseauares alloticd to Convocation will have to be 
chosen in Mgy The representatives of Convocation will con 
sist of the Chancellor (efccted for life), the chairman of Con 
vocation, arid Hxteen members, of wrhom eight snll rettie every 
two ye« Tbm eighteen will form a majonty of members 
of the Counal for external students, who will have to advise 
the Senate rmrduig the whole of the present wrork of the 
Uniyemly The Amemic Council, electi^ mostly by xetidhen 
of the Unmmty, will perfrmn a bke function for internal 
students There is no restnctioo on the cboiee of rdidvHe 
The new citation will probably be ir the hands of the 
Uni^ty before the next meeting df Convoeatioa in May, ud 
Iw that tune the University wilT probably have taken op its 
abode in tU home at the Impe&l Insutute After t sbeit 
discuimon, the report was adopted 
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THa lateit hmc of the Memoln ( Thtdy) of the Society of 
Natunliits at the St* Pctenburg Univeraltyj Section of Geology 
and Minermlogy (vol uviL, 5, i8m)i will be found moit 
intercedng for mlncimlofleu and petrotom iU " the more 10 aa 
each paper, in Rualan, u followed by a nill, detailed summinff 
up in German. The volume ia edited by K von Vogdt, and 
contalni three important papera. The first, by M Boris Popoff, 
ia upon the eUpsmdal inciirnkma contained in that most Interest¬ 
ing granite, the Rappa kivi (“ rotten stone of East Finland 
It is an excellent, very well-written analysis of the different 
porphyi like incluaiom which are found in the granite—some of 
them surrounded by an oUgoclaae-enveloment and with defined 
oatlints, while the others are devoid or tliat envelope, and in 
this cue have an undefined or a wave-like lurfoce To explain 
the appearance of the different sorts of inclusions being mixed 
together in thu granite, the author resorts to the hypotheas of 
a MOW motion or the crystalUsed ovoids, formed m diffmot parts 
of the masi, but consemuntly moving about within it dunng the 
cooling of the mass. Ilie second paper is a note on a varioHte 
found on the left bank of the Lower VenlseL The third paper 
is a detailed work (353 pp. in Russian, and 37 pp. of German I 
r^sum^ by B. Polenov, on the massive rocks of the northern 
paru of the Vitim plateau of East Siberia. The author hu most | 
carefully worked out the beautiful collection of samples of rocks 
which WM brought in, in 1865, by the mimng engineer, I A. 
Lopatin A most elaborate descriptive oualogue of this 
collection hu already been published a couple of yean ago by 
B Polenov Now be gives a summarv of the geological con 
elusions which may be drawn out of this coHectl^. He begins 
his work by a most valuable sketch of the geological structure 
of the plateau, based on Lopatm's, Kropotkin’s and Tchersky’s 
explorations; this sketch (28 pp.), unfortunately, is not 
rammed up at all m German The remainder of B Polenov's 
arork (325 pp.) is given to a careful discnmon of the various 
rodu enteting into the composition of the plateau namely, the 
eddest granites with their subordinate mnites and gaiforo 
nontes, the TOunger group of pUgioclase rocks—syenites, 
dioritea, and dkbaM rocks , and the youngest group of baults 
which cover the plateau on immense stretches, snd, finstly, the 
mctamorphism imeDomena which have been going on in all these 
rocks* A number of pistes accompany the papers. 


Bromine at Temperatures.” By B P Perman, D Sc , 
and GAS. Atkinson, B Sc Communicated by Prof Ramsay, 
1* R.S 

The authors have determined the vapour-density of bromine 
at temperatures ranging from 600* to loco* by a modification of 
the Dumu method, from which it differs in the following 
particulars 1— 

(1) The globe wu filled with bromine by repeated exhaustion 
and admisMon of bromine vapour. 

(2) The ^mine was drawn off by repeated exhaustion and 
admission of air, collected In a solution or potassium Kxlide, and 
estimated by titiation with sodium thiosulphate solution. 

(3) The globe renuuned in position (in a muffle furnace) the 
whole time. 

Temperature was determined by means of a Le Chatelier pyro¬ 
meter, The chief results are as follow 1— 

_ ' 
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SOCIETIES AND ACADEMIES 
London 

Royal Society, December 7, 1899.—“ Vapoar deneity of 
Mmfne at Hirt Temperatam.” By B P Perman, D Sc , 
S. Atkinwn, B Sc Communicated by Prof Ranuay, 


W (tfeilliiic the resolta at atmoepberie prc j w u it oo a curve, It 
I eeeii that dlKeciatioB bcgliM at about 750 ^ C. 
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These resolls are in nccordaoce (m far as they can be com¬ 
pared) with those of V Meyer and Crafts, but In opposition to 
those of J J. Thomson, whi) found dissociation to tike place at 
about 100^ C on continued heating 

December 14, 1899.—"Observations on the Morphology 
of the Blastomycetes found in Carcinomata.” By Keith w 
Moniarrat, M B., F R.CS E 

The research was undertaken to confirm, if possible, the ob¬ 
servations of SanMioe, Roocali and others on the presence of 
organisms of the order Bbstomycetes in Carcinomata, and to 
stu^ the morphology of the same 

The observations be arranged UfMler four headings — 

(i) Isolation bj Culture (u Smining Reactions (3) 
Histology (4) Twrae Reactions following Inoculation 

I Isolation Out of a large number of Cardoometa examined 
a positive result has up to the present been obtained only in the 
case of one Carcinoma of the breast In this case a growth was 
obtained on glucose agar of an organism, the morphological 
characters of which are described below The method nf 
making inoculations on to media was bv making numerous in 
cisiuns into the growth with a sterile knl/e and inseminating tbt 
scrapings from the edges of these The organisms grow readily 
both lerobically and anterobically at 37* C 

II Staining Reactions In the lesions produced by inocula 
tion of the organism, the staining reactions were studied by a 
variety of methods, of which a modification of the method of 
Cladius for bacteria gave the most distinctive results, after 
fixation in Flerntning’s solution By using this method for human 
Caremomata both extra and intracellular forms of cancer bodies 
are distinctively stained 

III The morphological charactm of the organism are as 
follows Fresh spcclmeM from cnlinret are sphencal, from four 
to ten micros ui diamettfi and in most cases take an aniline 
chromatin stain diffusely From this type there are all varhi- 
dons up to that in which no chromatin at all Is to be observed 
There ^is a capsule varying in density; multiplication takes- 
place by budding In certain cases, however, spore fonnatfoiv 
takes place This was oijeerved only fa secoodary nodules in 
certain organs, which followed growths lu the pentonenm 
produced by inoculation It consists in a thickening of thr 
capsule, the breaking up of the chromatin of the cell into dis¬ 
crete particlet, and the escape of the latter through a dehiscence 
in the capsule There is no regulanty in this process, nt> 
simultaneous division of the cell contents into a definite number 
of spores, and no simultaneous shedding of the same, as in the 
case of members of the Blastomyces Group 

IV Tissue Reactions. Intrapentoncal injection In guinea^ 
pigs has alone been used so far One c c of a 48 hours old 
culture was injected in each case Stated bnefly, the resulu 
consiited in a production of " tumnun” of endotheliak 
elements in the peritoneum, and secondary noriulcs in lungs,, 
liver, spleen and kidneys of a similar type When brought iiv 
contact with endothelium, the oimuiism u capable of stimulating 
proliferation and causing the production of new growths locally 
and in organs disunt from the scat of inoculatfon. 

Geological Society, December 20, i8m—W Whitaker, 
F R.S , President, in the chair —Dr P L Sclater exhibited a 
large diagram of a new bore lately made for the Zoological 
Society of London, in the bottom of the old well in the Society's 
Gardens, Regent’s Park The section was a valuable addition 
to the literature of the water-supply from wells in the surround 
ing district —On some effects of earth movement on the Car- 
bmiferous volcanic rocks of the Ide of Man, by G W 
Lamplngh (communicated by permission of the DirecCor- 
Geaml of the Geological SurveyX The author, since the- 
completion of hu survey of the Isle of Man, has studied the 
coast-section in the Carboniferous volcanic senes between 
Caitleton Bay and Pojivash, with the rrault that be has db 
covered evidence that the strata have undergone much deforma¬ 
tion In pre Tnaisic times. In the western part of the outcrop 
the volcanic material consuts almost wholly of tuff, in places 
bedded and fosnliferous% in the eastern part exists a chaotic 
mam of coarse and fine fragmentaf volcanic material, traversed 
by ridges of basaltic rock, and containii^ entangled patobes of 
dark Itowstone. The author now consldm that the larger Icn 
tides and most of the smaller blocks of limestone have bran torn 
up firom tlih underlying llmertooe floor during a sUding forward 
or Qveithnistlng or the volcanic series upon it The phenomena 
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described may be explained as the efTecti of earth movement on 
a group of rockf conuiting of limestone passing up into tuff, 
in ter bended with lava flows, and ponlbly traveisied by silb or 
dykes of basaltic rock The resnlts of the distarbance appear 
to be limited vertically and horiEontally, and to have been deter 
mined by the differential resistance of the component rocks. 
Analogous features occur In the Borrowdale volcanic lenei and 
in ihe Silurian volcanic rocks of Portraine The President, 
after congratulating the author on his paper, read the following 
extract fimm a letter that he had received from Sir Archibald 
Geikie, who was nnable to be present —** Having been twice 
with Mr Lamplugh over the ground which he desenbes. the 
second time quite recently, since his present views as to earth 
movement were formed and matured, 1 am glad to bear ray test! 
roony to the exhaustive care which he hiu expended on the 
research I agree with him on the mam point—that there is 
conchisivc evidence of considerable earth movement since the de¬ 
position of the Carboniferous volcanic rocks at the southern end 
of the Isle of Man He seems to me to have established this point 
beyond dispute ”—The nraal claimflcation of the Wenlock 
shales of the Welsh borderland, by Miss Gertrude L KUes. 
1 his paper deals with the Wenlock rocks of Builth, the Long 
Mountain, and the I>ee Valley The results obtained by the 
author completely confirm the work of Tullberg on the Wenlrjck 
■hales of Southern Sweden. In the disciiswon which followed. 
Prof C. Lapworth pointed out the extreme interest of this paper, 
both from tne strabgraphlcal and from the paloNMitologicaf point 
of view The tonal mapping of the Welsh Silurians com 
menced by Prof Walts, carried through the Rhayader Valenttan 
by Mr Herbert Lapworth, had here been broognt out in detail 
sta« by stage throiigh the Wenlocks of the Welsh border by the 
auln(» —On an mtrusion of diabase into Permo Carboniferous 
rocks at Frederick Henry Bay (Tasmania), by T Stephens The 
reiationahipof theabnmuuit diabase to the Permo Carboniferuus 
strata of the island has been long a matter of dispute. Among 
others,Jukes describai sections wjuch appeared to confirm the view 
that Permo Carboniferous sediroenu were deposhed round vait 
masses of rock previously cooled and denuded The 

authmr has identified and visited the sections, and finds in one 
Chat, although there b a step kke junction between the sedi 
menu and the Igneous rock, it is the result of the intrusion of 
diabase, and not of the deposition of sediment The sediment, 
which is fosaliferoui, is converted into an intensely hard whitiSh 
maiUe, and the associated shale bands into chert The diabase, 
which IS ordinarily an ophltic rock, acquires at the junction a 
finely crystalline granular texture Jukes's second section also 
gives undoubted evidence of intrusion 

Mathematical Society, January 11 — J^ieut -Colonel 
Cunningham, K ¥ , Vice President, in the chair —Prof Love, 
F R.&, communicated a paper, by Mr J H Michell, on ele 
mentaiy distributions of plane stress.—Lieut Colonel Cunning¬ 
ham (Mr Kempe, F R S • ttm in the chair) gave a 
preliminary sketch of a general method of factomtion of 
biquadratic with special application to quartans, N s j:* 4 ’^ — 
The following abstract of a paper by Prof H Lamb, F R.S , 
entitled A hublem in Resonance, illustrative of the Mechanical 
Theory of Selective Absorption of Light,*' was read by Mr 
Tucker —The impact of sound waves on a fixed spherical obstacle 
was discussed by Lord Rayleigh in a well known paper {Frpe 
Lond Math Soc , vol iv p 353,1873), which also treau briefly 
the case where the sphere is movable, but is urged towards a 
fixed position by a force varying as the diifdacement (/.r p. 373) 
In the present problem is studied under a more 

general fewm, it being suppooea that the ^here is capable of 
varions independent modes of fm vibration, and special atten 
lion la directed case where there is coincidence, or 

approximate comcidlpce, between the period of the incident 
wavesand that of one of the free modes. Tne immediate acoustical 
importance of the question is perhaps not very great, since mas 
sive bodies arc not usually set Into vigorous sympathetic vibra 
tion by the direct impact of air-waves (the extreme precision 
of tuning thnt would be required militates against this), but 
rather through the intermediary of resonance-boxes and sounding 
hoards. The problem has, Mwever, an Interest in another 
direction, at furnishing an analogy by which we can illustrate, 
without any great exp^itnre of analysis, iht mechanical theory 
of selective irinorplioa of light in a giu.—Apaper by Dr L E. 
Dickson, an abMct simple gronp of order 25930, was also 
coqg^icatcd. 
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Literary aod philoeopbical Bociety, JaAnaiy 9.—Prof. 
Osborne Reynolds, F R S , Vke-Pmkleat, br rite cUr. Mr 
Thomas Thorp exhibited two filmHgratliin x>f a nUing desfgtied 
to weaken the image and to condense the Uhuninaaon In the 
spectra of the first and second order, and thus to compe t e with 
tne pnim spectrum in bnlliancy —Geometrical npreseQtatkw 
of the relation Ixtween wave-velocity and group-velocity, by 
Prof Horace Lamb, F R S in any medium where the wave- 
velocity varies with the wave lerigth, a rimple genmetficel 
representation of the ^up^v^locity is obtained by constraetlng 
a curve vnth the former magnitude as ordinate and the Isttcr as 
atncissa The group-vcluaty it then given by the ieng^ Inter¬ 
cepted by the tangent to the curve on the ax» oTjr Tims, for 
gravity waves on deep water the curve u a paraboU, and It 
appears at once that the group velocity is one-half the wave- 
velocity, as Is well known. Various other cases are Ulnstiatcd 
in like manner j In particular, the case when the waves are of 
such moderate length that both gravity and surfirae tenrion 
have to be taken into account The existence of a mioioHifn 


^-velocity, equal to i 311 times the minimum wave velocity, 


tinted out 


Edinhurgh 


Royal Bociety, January 8.—Sir William Turner in the 
chair —Dr W Cn^ Maclagan read a paper on two historical 
fallacies Heather Btet and Uuge Belthe After discuflong 
the vaiions literary references and oral traditions concerning 
heather beer, Ihe anthor proceeded to describe his own attempts 
to brew the so-called ale according to several detailed reelp^ 
In this hf had the valuable assuiance of Mr Melvin, of the 
Borooghlow Brewery, Edinburgh All attempts to obtain from 
heather a decoction capable of alcoholic fermentation failed 
absolutely The tradition seems to have had Its source in ihe 
idea that there must be sugar in the heather flower since bees visit 
It, but analysis proves that there is no real sugar present, bat that 
there is bmwax A similar Investigauon proved that the 
uiqte bathe or birch ale had as fabuloof an ortohi as heather 
beer —Sir John Murray communicated a paper oy Mr R E 
Peake and himself on the Aiores bank, and some recent deep- 
sea soundings in the North Atlantic From Mr Peake's 
semndiDgs around the Axores, the configuration of the bottom 
could now be shown in great detail In depths less than wm 
fathoms the bottom was found to be very irregular, the bank 
falling in some places from a depth of 1400 to 24M fisthoms 
within a dwtance of five miles. Four new ** deepsor depths 
exceeding 3000 fathoms had been discovered—the Peake Deep 
between the Azores and the English Channel, and the Libbey, 
Slgibce and Thoulet Deeps to tne south of the " rafl** of the 
banks of Newfoundland Some remarkable differtncee In 
bottom temperature had been observed , for example, the tem 
peraturcs tsixen on the southerly of two lines b etw e en the 
Aiores and North America were about half a degree lower than 
those taken on the northerly line i and the temperatures skniff 
the northerly of two hnei bkween the Azores and the British 
Isles were about three-quarters of a dqrree lower than the others. 
—Dr W Peddle and Mr A. B. Shand, in a paper 00 the 
thermoelectric properties of soUd and liquid mercury, described 
bow by the use ^ solid carbonic acid they bad traced the 
thermoelectric line of mercury well below its fveenng point 
The line seemed to be a firirly conunuous straight line m>wn to 
the lowest temperature reached, it lay nearly panllol to the 
iron line, converging slightly so as to pass throqs^ a neutral point 
about -550^0. It cut the line of o” C. a little ImIow the copper 
line —A paper was also read on an optical method of deter 
mining the (tensity of sea water, by Mr John J BCanley The 
apparatus used was the hollow quarts pnsm and spectrometer 
belonging to the Royal Society of London. Into this the 
vanous samites of sea water were put In soccssrion, and the 
deviations of D line compared with the deviation due to 
distilled watm All precautions were tSken, and the method 
was found to have several advantages as legaidi rapidity and 
convenience over the usual methods of comparing densines of 
sea water 

Mathematical Bocietj, December la, 1899.—Mr. R. F 
Mulrhead, President, in the chair —Dr. Peddle gave an address 
on the dissipation of energy in vibnuing matter, with lime Ught 
illustrations —It wss agreed that Pkotesror Gibson’s p^wr on 
Proportion be [uinted in the Society's 
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Paris. the CRrc»b been during germination, secreting soluble ferments 

ACAdetny of Belenceo, Januery a.—M Maance Livy in capable of hjdrolUlng and rendering assimilable the reserve 
the chair —M Ph van Tiqibein, the retiring Presidcm, an carbohydrates. The action of these fermenuu comparable with , 
no u Bced to t^ Academy the (£uiges th^ have oecnmd amongst that of warm dilute sulphuric acid —The variations of plankton 
Ibe iMinbm ud conetpoodotU dniine 1899.—M Mwuke •» Uke C^uwt. by M Brayuit —On ihe coniUtni^ of 
IAvydeU««ycd aibort addiCMon taking thepreidmtW chair — ovarian follicle of iqnUei, by Mile. Mane Loye* The follicle 
On tbeaaomalyln the movement of the fifth mteUlte of Japlter, of repillei h compoMd of two kind* of cell*, nimll ordinary 
by M O Gtllandrcau Thi* deviallcm, to interpret which M follicular eelli, and large cell* like yonne ovule*, which mav he 
Aiaph Hall ha* a of the Newtonian law coiuldered a* true abortive ovule*, and the function of which 

of attnetkm, may perbapi be explained in a le** drartie manner “ probably to a**i*t in the foimauon of the vitellui —Experi 
by .ilmtitliig tll.t for Rch bodic* B* the *an and Jupiter, at menu on the freedngof cider*, by M Deicourt 1 )e*acrea A 
the mrface of which obcervauon hw rtiown fluid* in relauve *lndyof the fnclI^T freeiing of cider and perry —Raeatche* 
movement in the neighbourhood of the equator, the reenitant on beer, by M Van Laer It frequently happen* that *ped- 
of the force*, ia*tead of being rigoioaily normal to the »urf»ce men* of beer, which ere clear and bnllinnt by traniimtted light, 

at each point, tend*, near the equator, to bring the molecnle* eppew »o he tnrbid when examined by reflection ThI* duenw, 

of thn phne nearer tcvetber —On the plaxtic activity of animal which i* technically known a* JmMtJmte or ^litnde, i* due 
cell*, by M L. Ronvier Some aeron* accretion from the pen- to contamination vrith n ^Hu*. nMcd by the author Baeilhis 
Umteam of the nt, contalniiw some air bubbles, was heated in vuceius bmxiihnsh A detailed account of the methods of 

a moiit chamber at 30* to 36^ It was observed that the lym iiolation and raltivatim of this brallu* b raven.—On the 

phatk oeU* moved toward* the bubble*, and, on arriving nt pbriollpante* of Cape Maian (Algeria), by MM L Unporcand 
their turfsce, were flattened there as amunst a resisting Imv ' Pearce 

If the whole Is cooled down to ei*, the cells become again January 8 —M Maurice in the chair — Kemorks on on 
sphericaL The name of plastic activity is given to this phno- earthquake in the province of Kheniih Hesse on December so, 
menoo, which is a vital one The flattenlim of the lymphatic 1899, by the French Consul at Frankfort on Maine —Observa- 
cells ogUDst resisting bodiet had been noted previoasiy by the turns of the diameter and flattening of Jupiter, by M G 
author, but it had not appeared to be possible that this effect Bigourdan Since the calculated and found values for the 
could be produced by an air babble —On the culture of white motion of the fifth satellite of Tupiter are not in agreement, it 
lupuu, MM P P Dehdrain and C Demoussy As the appeared to be advksMe to rraetermine the magnitudes of the 
result of three years' cultures, it was found that the white lupin pteaet's diameter and flattening, since both iScac enter into 
docs not attain its full development when there are no nodules the calculations. The mean equatorial diameter was found to 
00 the roota These nodules, when present, may differ greatly be 38” 55, the mean polar diameter 36*109^ giviiva flattening of 
in siie and appearance, the maximum asdmiUiion of nitrogen 1/15 7 -^bscrvaiion of the partial eclipse of the moon of 
corresponding with the smallest nodules.—The Perj^ual December 16, 1899, made at the Observatory of Besaofon, by 
Secretary aonmiDced the deaths of Sir James Paget, ^rre M P Chafardet The observations were interrupted by clouds 
spondant for the Section of Medidne and Surgery, and at the commencement of the eclipse, but the occnltations of 
01 M Matheron, Correspondant for the ^tion of six stars were measured —On the absolute value of 
Mineralogy —The lunar ecllpei; of December 16, 1899, at the the magnetic elements on January 1, 1900, Iw M Th 
Observatory of Lyons, by M Ch Andre The occultations of Moureaux —On the theory of errors, by M Kstlenne — 
several stars were observed under excellent conditions —Obser On the value of the Internal pressure in the equations of Van der 
vations of the sun made at the Obrervaiory of Lyons with the Woals and Claaous, by M Daniel Berthclot The author plots 
Bnumer 16 cm equatorial dunng the third quarter of 1899, by the curve (where • Is the reduced critical pressure and 

M J Guillaume The resulu are expressed in three tables, w the reduced criti^ volume), and compares the experimental 
showing the number of spots, their distnbution in laUtudc, and critical Isotherm for carbon dioxide (AmaJ^t) with the theoretical 
the distribution of the fsculm m latitude —On orthogonal cntical isotherma deduced from the formulae of Van der WaaU 
systems, by M Servant —On the elementary law of electro and Clausius, and shows that while neither coincides wuh the 
magnetism, hv M Raveau In the determination of the action experimental curve aloi^ lU whole leimth, the Van der Waals 
of an indefinite current upon a roagneiiied needle, MM Biot formula gives a good approximation for pressures above the 
and Savart made the assumption that the effect of the wires from critical pressure, deviating considerably at lower pressures i while 
the battery could, owing to their distance, be safely neglected the Clausiui expreulon u just the opposite. By empliically 
According to the author this u not the case —On the manganic modifying the internal pressure term, an expression can be oh 
oxidation of citric and malic adds, by M G DcnigK By the tained which fils the experimental curve closely, and stUl con 
direct oxldatUm of citric acid wuh potassium permanganate, tains only three constants —Action of the magnetic field upon 
a good yield of acetone-dicarboxylic acid is^pruduced, easily the Becquerel rays, by M P Cane The author confirms the 
separable by meicunc sulphate in the form of an insoluble reailts p^iouily obtained by M Becquerel, that the rays 
meicaiy compound. Malic add, similarly oxidised, but treated emitted by polonium are not deviated by the magnetic field, and 
vrith mercuric acetate instead of the sulphate, gives nxalacctic hence concludes that the preparation of polonium used by M 
aod The author suggests that these reactions may be ad van Giesel must differ esrent lolly from that of the discoverer Of 
tageously utilised in analysis.—On acidimetiy, by MM Henn the rays given off by radium, those deviated by the magnet form 
Imbcrt and A Astruc. A study of the aadimctry of weak only a small part of the totd radiation The rays which suffer 
acuU, including phenols, fatty and aromatic acids, halogen the moat deviation in the magnetic field are those pomeaiiDg 
and nitro-denvatives of the acids, poly(dienolic and amine the greatest penetrating power —On the penetration of those 
adds, with the three indicators ncllanthine A, phenol Becquerel rays which are not deviable m the magnetic field, by 
phthaldn, and Pomer*t blue —On tome amines containing Mme Sklodowska-Cune There appears to be a fundamenul 
the camphor ring, by M G Blanc. The reduction of difference between those radiations front radium which arc 
isolattronobc nitrile was attempted in the hope of produang deviated in the magnetic field and those which are not For 
/S-aminocampholene, the amide of /^camf^enk acid The the former, the cocfiicieDt of absorpuon decreast^ or jperhaps 
reductioa proved to go further than thl^ a saturated base remains constant, when the ihkkneu of the material which 
being produced, of which the chlorhjdrate, they are traversing ramaini constant, while the non deviable 
nhiate, duaroaurate, sulphate, oxalate, plcrate, benxoyl denva> rays, on the contrary, are more easily absorbed the greater 
live, and oorrespondiog urea are described The reaction the thicknen of the material they have passed through This 
of the bate with ethyl iodide was also studied— singular law of absorption is different from that of any other known 
On the allotropy of beniophenone, by M CEchsner raoiation—On the nature of white light, by M E Carrallo The 
de Goninck* It u shown that among the conditions governing author criticises the current hypothecs ibix white light consists 
the transformadoo of the stable modification of bensuphenone of an nndulation of th^form sin A/ , and shows that it leads 
into the unstable form, the phenomenon of slow oxidation in one to a maximum of Intensity at a wave length not corresponding 
of the most important-The green pigment of Amanata war- with the maxiina found by Mouton and Langley If white light 
fkfir, by M A B. Gnffitha.—On the soluble ferments prodimed ts due to a damped vibration sm 4 /, the spectrum given oy 
during germination of seeds with horny albumen, by MM Em a grating should not be coloured, but consist oi white light only 
Bourquelot and 11 Hfnisy The seeds of 7 VigviM//« h>anum —Apparatus for instantaneous phot^raphy producing the moxi 
and of MadUgggixiwm behave in a simnor msnoer to mum effect, by M Guido Slgriste The mfjdifications embodied 
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in the apparatui deicnbod coniut of a means of regulating the 
width of the slit of the shatter, keeping the edges absolatelf 
pirallel and of moving the plane or the shatter a small deter 
minate distance (o i mm ) from the focal planes The times of 
exposure can be varied from t/40 to i/Sooo of a second the 
photomphs with thu instrument are \ery free from fog, and 
(,ive the true light values to the objects —Application of the 
phase rule to allovs and to rocks, by M H I e Chatelier —On 
the rhodio cjfaniaes by M E Leidte A detailed account is 
given of the best method of preparing the double cyanide of 
rhodium and pntaasinm, which has the constitution KgRhg(CN)tf 
The crystals are isomorphons with the ferric>anide, cobaUt 
cyanide, manganicyanide, and chromicyanide of potasMum — 
New microchemical reactions of copper, liy M Pocu 1 scot 
Ammonium iodide is added to the ammoniacal solution of 
copper salt, characteristic brownish black rhomboidal tables 
are deposited —On the presence of vanadium, molybdenum 
and chromium in plants ny M Lug IXmarcay —Mechanism 
of insufficient devel pmmt in the offspnng of diseased motherx 
by MM Charnn (fUillemonat and I evaditi —On the andesites 
and basaltites of Cajic Marsa ly MM L Duparc and F 
Pearce 
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fas OLD AND THE NEW KINETIC 
THEORY. 

Tk$ Kimiic Th^ofy ef Gaws. By Dr Oskar Emil 
Meyer Tipnilated from the Second Revised Edition 
by Robert R. Baynes, M,A. Pp. xvi + 473 (London 
Longmans, Green and Ca, x 8 ^) 

A Tt$qHi^ cm ike Kimeiic Tkmmy cf Gent By S H. 
Burbury, M.A., F R.S. Ppu vi 4-158. (Cambndge 
At the University Press, 1899-) 

T IS difrlculc Ibr a reader at the present time to imagine 
himself back in the seventies before the Brat edition 
of Meyer's** fCinetiscbeGastbeone” appeared. Afrerthe 
outlines of the kinetic theory of gases had been sketched 
out by Ciansius and Maxwell, much was needed to bring 
the theory into closer accord with the requirements alike 
of the nuUhematician and of the experimentalist The 
back numbers of the Wtttnr Siicungsberuhit testify to 
the keen interest taken in the subject at the period to 
which we are alluding, and in connection with difrusion 
and other allied phenomena mainly defending on the 
free paths of the molecules of gases, a prominent place 
must be given to the wntings of Oskar Emil Meyer It 
was Meyer, for example, who taught us that in the 
diflfhsion of two gases whose molecutes have unequal 
powers of penetrating into one another, a oonnter-current 
must set in to compensate for the diffierences of pressure 
which would otherwise be produced by the transference 
of molecules in the direction of the more penetrable gas 
--a theory which has met with wide acceptance. 

Mr. Baynes, m preparing the English version of a new 
edition of Me^s treatise, has given English readers a 
book calculate to meet the wants of a large and varied 
class of persons interested in the kmetic theory. Mathe¬ 
maticians wiU naturally turn their attention to the 113 
pages of ** Mathematical Appendices,” and will there 
obtain an introduction to theones fbrthefrirther develop¬ 
ment of which tb^ will probably pass on to the 
wntings of Boltsrnami, Tail, Watson, NStanson and 
others, while the removal of thu mathematical matter 
to a separate section renders the book specially suited 
CO students ci pbysics and chemistry who are interested 
with expenmental ceochuions rather than with abstract 
seasoning It was for such readers that Meyer's first 
edition wu writtan in i877» abd there can be no doubt 
that the book, presenting, as A does, the subject m the 
aspect of a physical reality and not as a mere collection 
of fonnuim which may or may not accord with rtsulu 
of mepenmentg, has done much to popularise the kmetic 
theory !ef ^ascs, and thus indiiectly to help to make iu 
fuuDwat^ilmist fomlllar even to elemeaury pass-degree 
raiwlhidfos> Now that we bavt^ an English edition 
atudeirts can have Mexooso for not carrying their know* 
Udge of the suta^ rather further 2 frur a better intnv 
do^bry tjceanae coold hardly be written, and there is 
^Wtle in Meyei^ ueatmmtt that xoold pvssent dlflSculties 
^ even to the veriest beginner.' After on intieducUtfy 
ichapteF on the finu^tfons of thi theory, the reMons 
^ ^Mkwean p se ssur e ^and ehergy are deah with very folly. 
V^MaxweM Law^is ittastralri by a curve showing the 
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target distributed according to the error-taw, and a 
statistical table showing the relative proportiems qf 
molecules whose speeds lie between different limits, re¬ 
minding one of the statutical reports required by the 
Civil Service exabuners. The tiro last illustrations well 
exhibit the foct that the probability of a molecule having 
Its t^ttd lero is infinitely small, and that there is a certain 
spe^ whose frequency is a maximum, notwithstanding 
that the most probable value of the velocity c&mpomnt 
in any direction is lero In the chapter on “ Ideal and 
actual gases,” we have an account of Van der Waals’ 
and allied hypotheses; while under the heading “ Mole 
cular and atomic energy” the specific beat ratios of 
gases and their dependence on the number of degrees 
of freedom of a molecule for heat-motions are discussed. 

The second part deals with molecular free paths and 
the phenomena depending on them It contains an ex¬ 
haustive account of all that has been done in explaining 
viscosity, diffusion, and heat-conduction by the kinetic 
theory, the part on viscosity alone extending over seventy- 
six pages. The third part, which is much shorter than 
the two preceding ones, deals with ** direct properties of 
molecules,” including determinations of the size, number, 
and speed of molecules and the magnitudes of inter- 
tnolecular forces. This concludes the physical portion 
of the book. In the mathematical appendices, the calcu¬ 
lations are in many cates based both on Clausius^ hypo¬ 
thesis of equal speeds, and also on Maxwell's distributioot 
smd while the former method is at the present day of 
purely academic interest, its inclusion may be serviceable 
to beginners, Mr Baynes has supplied an mdex besiftos 
adding to the already copious references to onguial 
memoirs, which are an important feature of the treatise. 
While a number of new theones have been inserted, and 
on the other hand many recent developments have been 
excluded, the author has perhaps wisely made the general 
scope and plan of the book the same as in the first 
edition As be remarks in his preface, 

with the present limitation to the old range it has cost 
very much trouble and \txy much time to work up the 
literature of the subject, which has grown mightily in 
thesh more than twenty years.” 

While Prof Meyer and Mr Baynes are contented to 
accept ** Maxwells Law” as a working hypothesis, Mr 
Burbury has taken up the fer more dlficult task of work- 
mg out the distribution of a system of molecules under 
conditions to which the ordinary proofs of the Boftsfopnn- 
Maxwell distribution are inapplicable, vis. when frnite 
intermolecular forces exist, or when the volume the 
molecules is not infinitely small compared with the total 
volume of the gas The appearance during recent years 
of several papers from Mr Burbury's pen has acquainted 
us with the general character hia labours, which in¬ 
volve practically the foundation of a new kinetic theory, 
and we axe glad to read the general conclusions in the 
form of n handy treatise. In mvestigating the distribu¬ 
tion of molecular co-ordinates and momenta, Burbury 
polnu out that we may take two different fundamental 
assumptiotts for our starting-point, namely, ” Gnidition 
A,” that foe chance of any tnolecule having velocity 
components within given limits it independent of foe 
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distribution of co-ordioatet and velocitiei of the other 
molecules , or “ Condition B,” that the chahce of a given 
molecule having at any instant assigned velocities it not 
independent of the positions and velocities of all the 
other molecules at the instant Condition A readily 
leads to the Boltzmann-Maxwell distribution, but 
Burbury finds that the assumption of Condition B (which 
It, of course, of wider application than Condition A) leads 
to a new law of distribution, according to which the 
chance of a system of molecules having their velocity 
components within the limits of the multiple differential 
of these components it 

Ct~^UidVidwx • 

where 

Q = + Wr*) + 3X6^4/,!/$ + 

The ^ coefficients are functions of the distance between 
the molecules, which become inappreciable except when 
this distance is very small When the 6 coefficients are 
negative, their meaning is that two near molecules are 
more likely to be moving in the same than in opposite 
directions, and the motions of the molecules are then 
said to be correlnitd, while in the opposite case of bn 
positive the motions are said to be coninirtlaUd It 
should be observed that is equal to 

cos e where are the speeds, e the angle between 
tfekeir directions 

The view that the ultimate distribution differs from 
the Boltimann-Maxwell distribution being at variance 
with the results of ** Boltzmann’s Minimum Theorem,” 
Burbury carefully examines the proof given by Bolts 
mann, and concludes that what the H theorem proves I 
then- IS this, that the distnbution of velocities expressed 
by the equation is the only distribution which 

can be permanent consistent with the existence, and the 
continued existence of Condition A or its equivalent ** 
In the motion obtained by reversing the velocities Con 
dltion A IS not satisfied Burbury considers that in this 
proof Boltzmann's assumption that the motion is ** mole¬ 
cular ungeordnet" is equivalent to “ Condition A.” He 
remarks — 

“ Let us endeavour to construct svntheticallv a system 
whidi shall without doubt be molecular ungeordnet The 
molecules being distinguished by numbers, I ask (say) 
Dr Watson to assign velocities to them according to 
any law be pleases Then I, in complete ignorance of 
those assigns velocities, scatter the molecules at hap- 
hazard through space, and they shall start from tne 
positions which I so give them with the velocities so 
assigned them by Dr Watson That is pnma facte a 
molecular ungeordnet system , in fact, it is as near an 
approach to chaos as is possible in an imperfect world ” 

Burbury next proves that if the intermolecular forces, 
are finite, Condition A cannot exist, and 
has an average finite value, a function of r which is posi¬ 
tive if the forces are repulsive This proof involves the 
assumptum that is zero in the absence inteimole- 
cular forces, and we are told 

“Stnctlflff the number of molecules in the system 
being finite and the centre of inertia at rest, it must be 
negative, but it may be neglected when n is great ” 

This » rather a difficult assumption to accept without 
further explanation The proof that “ correlation ” must 
eiist when the molecules are equal elastic spheres is 
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much more laborious. In the chapter on ** General 
theory of the stationary motion,” it is shown that “ Max¬ 
well’s law of partition of energy” does not neceasanly 
hold except when Condition A is satisfied. Thu u as it 
should be , otherwise the heat given to a polyatomic gas 
would be divided equally between all the atoms of all 
the molecules, inst^ of being divided, as Boltzmann 
teaches us, mainly between the translatory and rotatory 
motions of the molecules, which ate the only motions to 
which Condition A is applicable 

Under the title “ On molecules as earners,” we have a 
short account of Boltzmann’s simple method of treating 
diffusion and allied phenomena, based on the latter’s 
’’Vorlesungen iiber Gastbeone” We hope that the 
general mathematical reasoning on which Burbuiys 
theory of correlation rests is not to be gauged by his 
method of investigating the mean free path on p 115, in 
which he says “ Let i and a few 

lines later infers that where and 

IS finite 

The chapter on ’’Thermodynamical relations" well 
brings out the fact that while Burbury’t new distribution, 
like the conventional one, fulfills the condition that dQ 
hat an integrating divisor, the usual symbol for which (in 
this country) is the first letter of the word “ Tempera¬ 
ture,” but little progress has so far been made in ex¬ 
plaining the fundamental properties of temperature by 
molecular motions The properties of irreversible 
thermodynamics are nowhere more manifest than in the 
fnction, heat conduction, and imperfect elasticity of solid 
bodies whose molecules are not only correlate^ but ap¬ 
pear inseparably interlocked Yet hardly any headway hu 
been made in getting the equation of energy equilitmum 
between two bodies into a form analogous to that ex¬ 
pressing equality of temperature, except under highly 
specialised assumptions as to the law of distribution of 
energy, which prevent the conclusions from being applied 
to any but attenuated gases Every attempt to advance 
in the desired direction has hitherto led to hopeless 
mathematical difficulties. 

A discussion on the merits of Burbury’s new method of 
analysis would be out of place in the present review. 
His theory represents the outcome of much thinking, and 
It not to be duposed of hastily It boldly faces the ques¬ 
tion of correlation, and thus brings us one step nearer 
towards explammg the pnqierties of denre assemblages 
of molecules. It has the remarkable property that the 
character of the motion changes comi^etely when the 
expression Q ceases to be essentially positive, by the 
vanishing of the determinant of the coeffictenu of Q or 
of one ^ us leading minors, and we know that the 
state of a gas also suddenly changes by liquefoctioii. 
Seeing, however, that it is necessary to r^^ actual 
molecules, not as spheres or material pomts, but rather 
as mm-spbenca) rigid bodies, it still remaips for Burbury 
to tackle the far more difficult qoeauonef the dMtnbuttqti 
of translatory and rotatory motums of unsyimtietncal or 
axudly symmetrical molecules when coersktion exMta, 
And we have a kind of vaguefeeling that prehnWhty coir 
sideimtioos and finite molecular focces^ltich IU« AiMkMm 
of the distances and positi o ns o(, i n irf ecul es. ast 
bringing us not much nearer the dfisuedgoal <ef 
ing temperetuce. Indeed, the question of dedodng 
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Itwi ctf [rrevenibre heat-phenomena from probability 
conndentioDi becomes more and more difficult the more 
It IS studied. But physiasts have given as another source 
of irreversibility, of which the kinetic theorist has hitherto 
made little use. The equation 

representing propagation of spherical waves is satuSed 
mathematically by r^»F(tff+r)4/(<i/-r), but the 
physiast has to make the axiom that waves always radiate 
from^ and never converge m a source of disturtnnce, and 
hence, that the second term alone exists in nature Seeing 
that the molecules on our earth derive so much of their 
heat-energy from the sun, which energy is (if we may use 
the expression) transported across some ninety million 
miles of ether by equations of this type, it is surely de 
sirable that some working hypothesis should be formu¬ 
lated for the conversion of radiant energy into energy of 
heat motion, and a kinetic theory involving such a hypo¬ 
thesis would explain irreversibility as a natural consequence 
of the simple axiom involved in the suppression of 
F(a/-»-r) 

We trust that neither Mr Burbury nor Prof Boltsmann 
will construe any of these remarks into expressions of 
criticism on the points of difference between their con¬ 
clusions, and we hope that ere long both these writers 
will enlighten us further on the questions at Issue. The 
writer of the present review has (doubtless in common 
with many others) spent a considerable amount of time 
in trying to attack that tantalising question of tempera¬ 
ture from a kinetic standpoint coupled with probability 
considerations, or even deducing the law of molecular 
distribution from the temperature property , but every 
attempt leads to an impenetrable wall built of dense 
assemblages of molecules which cannot be assumed to 
follow the Bolumann-Maxwell distnbution, and which 
seem to say to the mathematician, “ Thus far shall thou 
go, but no further *' G H Bryan 


THE ZOOLOGY OF THE INDIAN SEAS 
A D$Ufiptw$ Caial0gU9 of the Indian Deop-Sm Fiskes 
in tki Indian Musoum Pp iii-hai2 and viii 
An Acamni o/ik$ Lk^Soa Brackyura Bang SytiomaHc 
Rtporis upon tko MaUriaii coiUcUd by the Royal 
Indian Afarim Survsy Skip Invtsitgaior^^ 1874- 
1899. By A. Alcock, MR Pp 11+85 (Calcutta 
Printed by the Trustees of the Indian Museum, 1899.) 
HE Catalogue of t)eep Sea Fishes is a monumental 
work, since it completes the description in full of 
a large number of speaes already listed in the author's 
papers, now well known, and illustrated in the “ Illus¬ 
trations of the Zoology of the ImvisHgaior^ which he 
inaugurated in 1893, and which, thanks to the skill of hts 
native artists, is likely to become classic. 

The fishes dealt with number 169 species, the Ana- 
canthini and Phyeostomi being, as might be expected, in 
the majority, and but two of them Plectognathi 126 of 
tbew atand to the record of the Intmi^giaior alone, and 
43 only appear kbotical'with specifis found ebcifhere, 
33 ai^ said to be common to the Indian seas and the 
AdaAtic^ and k special feature U the occurrence of a 
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Trachlnoid fish (a Btmbropi) onginally found m Japan 
Dr Gunther, as is pointed out, has already famibansed 
us with the idea of a former open connection between 
the Mediterranean and Japanese seas , and, discussmg 
this fish and certain related forms, the author dismissing 
the **comfortable formula” **similarity of conditions," 
is led to the conclusion that “ a considerable part of the 
fish-fauna of the Oriental region originated from, and to 
a certain extent is a remnant of, the fauna of the Tertiary 
Mediterranean of Suess—of a Mediterranean that ex¬ 
tended from the present Gulf of Mexico, through the 
present Mediterranean basin, far into the eastern hemi¬ 
sphere.” 

The chief novelty of the present work is a chart com¬ 
piled from Koken’s “ Vorwelt und ihre Entwickelungs- 
geschichte" with the object of rendering clear the 
bearings of the above conclusion. The present coast-lines 
and those supposed to have existed dunng the Tertiary 
period are indicated in dissimilar contours, and the pre¬ 
sumed area of the Inland Sea is rendered appropriately 
clear In the construction of this chan the author has 
sought the advice by Mr T H Holland, formerly of the 
Royal College of Science, London, and that gentleman’s 
splendid work on the Geological Survey of India amply 
justifies the choice 

The fresh-water fishes (mainly Ostanophyseie and 
Cichbdee) come in for consideration. The occurrence of 
a Symbranchid species common m Tropical America and 
Australia, of Cypnnodonts known from Tropical Afnca 
and America, are duly emphasised, while the author's 
records concerning the Cichhdm (Chromides) have an 
especial value now that our knowledge of this remarkable 
group 18 being revolutionised by oar distinguished 
English Ichthyologist, Boulenger 

h 18 praise sufficient to remark that this grand mono¬ 
graph in no way falls short of its predecessors we have 
so recently reviewed (see Nature, vol lx. p 459), and 
that It will remain for generations a standard work of 
reference 

The report on the Brachyura is serial with those on 
the Madreporaria and Ophiuroidea, and, like the former, 
IS prefect^ by an account of the history of the 
exp^ition and of its association with the Indian 
Museum It completes the work of the expedition on 
the crabs, and as regarding descnptions of new species it 
IS supplemental to a senes of earlier papers by the 
author, his former associate and predecessor in office, 
the late Prof Wood-Mason, and his present colleague, Dr 
A. R. L Anderson, extending over a penod of more than 
twenty years. The present volume deals with 53 species 
and 38 genera, with two exceptions from depths of over 
100 fathoms, and of these 21 genera and 5 species are 
known from other seas. Interest centres in the dis¬ 
covery of affinities between the fauna of the Indian and 
Atlantic deep<aea areas, which the author is disposed to 
interpret ju indicative of a former open connection 
between the two, for which he has already argued in re¬ 
porting upon the Madreporaria. Bathymetncally one 
species only (an Eikusa) was obtamed at a depth ex- 
c^ing 1000 fiuboms, 3 {Eikusa^ 3 sp. and a Hyp- 
i€pkryl) between 800 and 1000 fathoms, 3 between 
500 and 800^ and 18 between 4<» "id while of the 
majority obtained at depths of from 100 to 400 fathoms 
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nuny alto occur in thal)ower water A supposed DocUa 
stands alone as a true shallow-water species captured at 
the hundred fathom line. 

The list reveals a predominance of Oxystomid and 
Oxyrhyochid forms, and the careful diagnoses which 
compnse the bulk of the report are illustrated by four 
exquuite plates, drawn by the native artists who so fully 
distinguished themselves m the delineation of the corals 
For accuracy and beauty of execution they would be 
difficult to surpass, and it aflfordi us great pleasure to 
add that in the collotypmg process employed by Messrs 
Taylor and Francis, who have reproduce these draw¬ 
ings, nothing has apparently been depreciated or lost. 
The result is an entirely new departure m English art 
work, full of promise for the future. In dealing with the 
higher Crustacea Dr Alcock is on his strongest ground, 
for his ** Materials for a Carcinological Fauna ** is already 
an established work of cyclopedic importance The 
result of the present undertaking it a triumph for those 
concerned, the tout otuomble a memorable one, and as 
a final comment upon it we can only add that Dr 
Alcock has incurred yet another contribution to the debt 
of gratitude due to him by xoologista at large 


ANTIQUITIES OF CENTRAL AMERICA 
A Ghmpuat Guatemala and Some Notes on the Ancient 
Monuments of Central America By Anne Carey 
Maudslay and Alfred Perclval Maudslay With Maps, 
Plant, Photographs, and other Illustrations. Pp 
xvii + 289. (London Murray, 1899.) 

OR the last two decades the name of Mr A. P 
Maudslay has been the most conspicuous of those 
Msociated with archscological work in Central Amenca. 
No other explorer, not even excepting Mr Stephens 
himself, has covered so much ground and obtained such 
valuable results in this wide field of research Since 
1881 he has spent many years amid the ruined cities of 
Guatemala, Yucatan, and Honduras, has studied the 
monuments in minute detail, token innumerable draw¬ 
ings and castings of carvings and inscnptioiis, drawn 
elaborate ground plans of palaces and temples from 
which the rank vegetable growths had first to be cleared. 
On the mam and special features of these crumbling 
remains he has publubcd several copious monogra|As 
in the Geographical Journal and elsewhere, and is now 
giving to the world the results of his seven expeditions 
ID the Biologia Cenlrali^Amerlcana^ of which eight parts, 
with no leia than 200 plates, have already been issued. 

When, therefore, this sumptuous volume was an¬ 
nounced, specialists and other dose students of American 
antiquities looked forward to a great banquet spread out 
with a view to their particular tastes and expectations. 
In this respect they will certainly be somewhat dis¬ 
appointed, while the general public will be all the more 
charmed yr^xh a book of travels which is written in a 
fascinating style, and in which the note of living human 
interest is stronger than that of a vanished pasL The 
book 18 exactly what it professes th be—a brightly 
wniten account of a final visit paid in"i894 to the scene 
of his long and fhiitfiil labours, the mam object being 
to a general look round, and give in a small com- 
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pass a rough idea of the vast amount woric which baa 
been accomplished, and will be permanently recorded 
in the more costly and less accessible volumes pt the 
Biologia, 

During this last survey Mr Maudslay was accom¬ 
panied by his wife , and the arrangement by which the 
lighter ai^ more descnptue sections were entrusted to 
her skilful pen has been attended with the happiest re¬ 
sults. Besides some very searching “ glimpses * at the 
country, its scenery, vegetable and animal life, and 
present inhabitants, special visits were paid to Chban^ 
Rabinal, CopaD,Quiregua, Ixkun, Chichen Itia, Palenque, 
and Tikdl, and some further archrolQgical work carried 
out at several of these places. Special chapten written 
by Mr Maudslay are devoted to such work, while Mrs. 
Maudslay takes charge of the mcidents of travel, house¬ 
hold matters, the surroundings, attitude of the natives, 
and so fbtth. Some of her pictures arc extremely 
graphic, as when she enters sympathetically into the bird 
life, and tells us how 

“ we shared our dining room with the birds, who came in 
flocks to feed on the ficus and other fniit-beanng trees, 
and we were never weary of watching them at play 
amongst the branches overhead. At first the parrots 
and parroquets vastly outnumbered all the others, and 
appeared to have formed a settlement in the tree above 
our tent These parrots were a boisterous family, who 
woke at dawn, and began screaming and chattenng 
whilst they performed round the branches all those 
gymnastic feats which 1 have thought were only devised 
in captivity to vary the monotony of cage-life But the 
parroquets, who lived in the same tree, appeared to be 
quiet little creatures, who nestled near to oqe another, 
whispering and cooing gently, until some nidden impulse ^ 
would seize both parties, and they would dash off in the 
air, flashing circles of gold and red and green as the 
sun caught the glint of their plumage, and then return as 
suddenly to the shelter of the trees to chatter loudly over 
their exploits ” 

While all this is going on, Mr Maudslay is busy amid 
the neighbounng ruins on the banks of the Copan, 
which he had first surveyed in 1681, and studied more 
carefully in 1885 Here was revealed the fine oroamentol 
doorway of a temple, and here the important discovery 
was made that nearly all the truncated pyramidal mounds 
had been crowned by temples, thus bringing these 
monuments, like those df Chichen Itza, Uxmal, and 
so many others m Yucaun, in line with Cholula, Teoti- 
huacan, Papantia, and the one or two other extant 
Mexican teocatlL The geneiu of all u the same- 
mounds raised above the remams of departed chiefs, and 
terminating, not with a point as in Egypt, but with a 
platform on which to perform sacrificial ntet and build 
the teocalli God’s House”), when in due course the 
great chief joined the Clympiws. But were these struc¬ 
tures built by the same race, and, If so, by whom ? 1 q a 
chapter on “ Conclusions " Mr MaudsUy discusses thia 
vexed question in connection with the obscure relatione 
of Toltecs, Nabuas, and Mayas, and infers that the 
Toltecs were not of Astec (Nabua) but of Maya stock* 
He, however, speaks with unctortaln voice, and still 
doubts whether the stream of migration set ffom 
southwards or from Central Amenta northwards. But tb^ 
problem may now be regarded as solved m favour qf thp 
first auuihption, and if Mr. Maudslay hesitates, it 
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beoauM he everiookt one of the fitctort euential to its 
sohtttofr Hm cradle of the Maya race is not Yucatan, 
which they appear to have been die first to occupy as an 
already civtlis^ people (Mercer), They brought their 
•dvUiiatlon with them from the Anahuac tableland, which 
they had teached from the Atlantic slopes (Tamauhpas, 
Vera Cruz), where the original stock still survives Here 
the widdy-difibsed Huaxtbc nation speaks, not a dialect 
or a later frinn, bat an archaic type of Maya speech 
Here also they had attained a hi|^ degree of culture in 
cemote times, as attested by the wonderfril truncated 
pyramid of Papaotla, which, although described by 
Humboldt, appears to be again forgotten Though of 
small sise, Papantla must rank as the most wonderful 
structure of the kind in the New World, being built, not 
of adobe, like Teotihuacan, Cholula, and those farther 
south, but of huge porphyry blocks covered with glyphs 
and carvings of tn^es and alligators, and exquisitely 
polished, like the monoliths of Tiahuanaco on the shores 
of Lake Titicaca. The pyramid is disposed in receding 
terraces, and the platform on which the sacrifices were 
offered is approached by a broad flight of steps. 
Papantla is consequently a type of these structures, 
which, like the dolmens and menhirs of the Afro 
European men of the New Stone Age, may now be fol¬ 
lowed along the Maya line of migrations through 
Cholula to Tula (ToUbd), and thence by the western 
(Pacific) route to their new homes in Central Amenca 
What drm*e them south ? Natural expansion or invasion ? 
Oearly the latter, else they must have held their ground 
in the great centres of their culture on the plateau— 
Teotihuacan and Tula- where the ruins are not of Nahua, 
but of Maya type. The Nahuas, probably distant kinsmen 
of the North American Shoshones, came later, and swept 
in successive waves of barbarism over the tableland, dear 
ing out the cultured Huaxteca (northern MayasX and de¬ 
stroying their great city of Tollan, whence came their 
aame, “ Toltecs." The last wave was that of the Aztecs, 
who, after settling in the Valley^of Mexico (Tenochtitlan) 
and developing a certain culture under Huaxtec influences, 
also spread southwards, following the same Pacific route^ 
and ranging as for as Guatemala, Salvador hod Nicaragua 
(Pipils and Niquirans). Now everything may be ex- 
plaiaed. Safely entrenched on the Chrapas-Guatemalan 
plateau, the early Mayas continued to develop their 
^Toltec” culture, partly assimilating the Quich^ and 
other rude aborigines, all of whom now speak languages 
of Maya stock, and at last passmg at the apogee of their 
civilisation into the hitherto unoccupied limestone 
peninsula of Mayapan (Yucatan) Here they were still 
later (not long before the discovery) follow^ by the 
conquering Aztecs, whence the traces of distinctive 
Nahua art, such as 

** those curious mural paintings cecendy found by Dr 
Gann In Bnbsh Honduras, on the eastern limit of the 
Maya are% paintmgs essentially Kahua in style, yet ac¬ 
companied bf a leg^ in Maya^ hierciigly^ (p. 353} 

Mr. Maudslay also devotes a diapter to this Maya 
script, wbkA he nghtly distinguishes from the Aztec, 
w^ ^doubtftil if more than a mere trace of phonedciim 
MS #s cyst bSM established'' (p. 354) A very AilL and 
IHkM aocmiit is given of die ingeaioas method by which 
j. T. Goodman has with some measure of success 
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attempted to solve the nddle of the Maya Calendnc 
system. But, strange to say, no reference is made to 
Mr Cyrus Thomas's more extended and perhaps more 
fruitful labours in this difficult field of pahe^raphlc 
research. In his “ Day Symbols of the Maya Year” (16M 
Anm Report Burem Bth , p 305), Mr Thomas seems 
at all events to prove that the Maya Scnpt had passed 
firom the pictographic through the ideographic to an 
initial stage of a true phonetic system As m the Egyptian 
hieroglyphs, all the processes are no doubt intermingled, 
while several of the symbols must be read phonetically 
as syllables if not as letters. The system would thus 
appear to have reached the rebus stage, in which some 
of the characters are to be taken as pictograms, some as 
ideograms, and some as syllables irrespective of their 
pictorial value. 

On the broader question of the independent evolution 
of American culture, Mr Maudslay takes what may now 
perhaps be called the orthodox view 

" It 18, indeed, possible that accidental drifts from Asia 
may occasionally have influenced American culture, but 
such drifts across a great ocean must have been few and 
far between If the population of Amenca came ongm- 
ally from the Asiatic Continent, such an onginal migration 
must have taken place so early in the history of^ the 
human race that it antedated the use of bronxc, iron, or 
domestic animals m the land from which the migrants 
came” (p 273) 

In other words, whatever the American abongines owe 
to the Old World dates from the Stone Ages, as the 
expression is commonly understood, ail else has been 
locally developed independently of any extraneous 
influences 

The volume, it is almost needless to uy, ts superbly 
illustrated with over a hundred photogravures, chromo* 
lithographs, ground plans and etchings, besides a large 
scale-map of all the Central American lands (Guatemala, 
Yucatan, Chiapas, Honduras and neighbouring distncts) 
in which ruined cities have been discovered. There is 
also a sufficiently copious index, and the volume is 
altogether handsomely equipped A H Keana. 


OUR BOOK SHELF 

Das GtsckUckt dor PJkmstiu Von R J Cameranus. 

Pp. uii -I- 78 (Leipzig Engelmann, 1899) 

It seems difficult to believe that scarcely two centuries 
have elapsed since botonists first began to recognise the 
most elementary fhct in the sexual propagation of plants, 
namely, the function of the pollen as the male fertilising 
agent Yet such is the fact The letter of Cameranus 
to Valentin," De scxu plantarum," published in 1694, 
marks an epoch in the history of botany Up to that 
time a knowledge of the processes which must precede 
the production of a fertile seed had remained in statu 
quo ante since the time of Theophrastus, the pupil of 
Aristotle, nor was any further subsuntial advanre made 
before the writings of Kfllreuter and Sprengel, seventy 
and one hundred years biter. 

The services of Cameranus to bo^ical science have 
been amply acknowledfed by the histonans of botany, 
especially by Sachs in his " Gcschichte der Botanik"(tee 
Garnse/s traniUtion, pp. 385^), who speaks of his 
letter to Valentin as being '‘often mentioned, but appar¬ 
ently little read ”, but now for the first time we have a 
timnslasioii of it in any modem languageu and the little 
book IS a valuable addmon to the botanist's library. 
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CameranuB method wae thoroughly Darwinian His | 
conclusions were based entirely on most careful personal 1 
observations and all objections to his explanations were ’ 
impartially noted and carefully considered It was largely 
from the phenomena exhibited by unisexuali and espe 
cially by dioecious, plants that Cameranus drew the con 
elusion admirably summed up in his own words 
(Gamsey 8 tnuislacion) ^In the vegeuble kingdom no 
production of seeds takes place unless the anthers 
nave prepared beforehand the young plant contained in 
the seed It appears, therefore, justifiable to give these 
‘ apices’ a nobler name, and to ascribe to them the signi 
ficance of male sexual organs, since they are the recep 
fades in which the seed itself, that is, the powder which 
18 the most subtle part of the plant, ta secreted and col 
lected, to be afterwards supplied from them It is equally 
evident that the ovarv with its style represents the female 
sexual organ of the plant 

The thanks of all botanists are due to the publishers 
and to Prof Mbbius, who has prepared the translation, 
for this somewhat tardy tnbute to the work of a great 
investigator But few of his contemporaries recognised 
Its merits our own fellow countrjman Ra>, perhaps 
more than any other A w B 

/oumalt and Papers of Chauncy MapUs D D F RG 
late Bishop of Lskoma^ lake Nyasa Edited by 
Ellen Maples I’p 278 (London Longmans and 
Co, 1899; 

Thi^ presence of an attractive and educated personality 
for some twenty years in equatonil 8a\a)i,e Afnca is 
explained by the fact that Chauncy Maples was an Oxford 
member of the Universities Mission to Central Africa 
The first sixty pages contain the journal of his journey 
through the Meto country an abstract of which was 
given before the Royal Geographical Society in 188a 
The last paper is the unfinished one of a senes in the 
Nyasa News^ the first paper pnnted on the lake and 
started by him in 1893 It ends with pathetic abrupt 
nets by an unanswered question be was drowned in 
the lake as he was wnting it The papers form a sequel 
to the “Life, which has already been noticed in 
Nature , tb^ manifest 1 sincere, human and kindly per 
ccption of the aims of scientific investigation There is 
much chatty natural history throughout these papers 
One of them compares Anyania with Melanesian as 
depicted in Dr Ctraringtons ’ btudies ’ But perhaps 
the most valuable contnbution is the paper read in 1891 
before the Oxford Graduates’ Missionaiy Association 
on the power of the conscience, the sense of the moral 
law, and the idea of God amongst certain tnbes in Fast 
Afnca Anthropologists will, in fact, find the first hand 
impressions of a cultured English gentleman after years 
of residence I F H 

Lecont de Cktmte Phystgue Par J H \an t Hoff 
Ouvrmge traduit de Vallemand par M Corvtsy 
Deuxieme partie La btatique Chimique Pp 163 
(Pahs Hermann, 1899) 

We have now before us a French translation of the 
second part of van t Hoffs admirable lectures on 
physical and theoretical chemistry Attention was drawn 
in the notice of the first part (NaturIl, voI lix p 458 
1899) to the somewhat unusual division of the subject 
There, under the title of chemical dynamics, equilibrium 
and velocity of reaction were dealt with on the basis of 
thermodynamics and the law of mass action, here, 
undqr tna tiile of chemical sutics, we have a methodical 
ind sytMnatic treatment of roc^cular chemutry In 
Part 1 mathematica] methods were of necessity adopted, 
n Put IL the lactbods are more purely chmnical, and 
will appeal in especial to the organic chemist 
After a short review of the nature of the atomic and 
mbleculu theories, the author proceeds to discuss 
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molecular weight and polymerism in a section which 
occupies half the present volume Avogadro’s law 
and the molecular weights of gases naturally receive 
first attention, and are briefly disposed or Then, 
at much greater length, come the methods for the 
detcmunation of molecular weights in sohitioD, the 
classification being in accordance with the thermo 
dynamic cycles involved in their dcducticm from the 
gas laws for dilute solutions Molecular complexity apd 
the anomaliea encountered with isomoipbous mixtures 
and electrolytic solut ons are next discussed, the sectibn 
concluding with an account of the work done on sobd 
solutions Fhe author clearly discnnunates between 
crystalline ind amorphous solutions, and it is interestiftg 
in this connection to find that he is of opinion that 
palladium hydrogen probably contains the hydrogen in 
the state of single atoms, and that the retention of dyes 
by fibres is not, strictly sMaking, a case of solid solution, 
but of surface action, like the absorption of various 
substances by charcoal 

The second section of the book 11 on molecular 
structure, and includes subjects of such general chemical 
interest as the determination of constitution and con 
figuration, isomerism, tautomensm and racemism As 
one might expect from the chief founder of stereo¬ 
chemistry, the treatment of this section is masterly both 
in Its brevity and in its clearness 
The third and concluding section deals with molecular 
grouping and polymorphism In it are discussed the 
laws regulating the transformation of polymorphous 
substances, the theones of crystallograpnic structure, 
and the orientation cK molecules in the crystal 
To those who teach and to those who study advanced 
chemistry the book is indispensable J W 

Gh Agrumt By Prof Antonio Aloi Pp \i + 23d 
(Mtmno UInco Hoepli 1900) 

This book, which is one of a senes of manuals deals 
with the cultivation of oranges, lemons, and other species 
of the geniu Ctteus 

Among the subjects treated of are the soil and climate 
suitable to the growth of these plants, manunng graft¬ 
ing. spacing of the trees, pruning, imgation, parasites 
and maladies One may mention as deserving special 
notice the tables given to elucidate the wrientinc treat¬ 
ment of manuring, which are calculated from chemical 
analyses of fruit, l^ves, &c, combined with the com 
puted production of the latter per plant With regard 
to maladies, different remedies, which have been sug 
Rested and tried, are described The concluding chapter 
contains calculations as to the expenses and pi^ts con¬ 
nected with the cultivation of the plants in i^uestion 
The book is small, nicely got up, and contains five 
coloured plates illustrating aiffirent diseases, apd twenty- 
two wood cuts It should be very useful to those con 
cemed in the cultivation of oranges and other plants, 
many points in it, moreover, are of interest to the general 
botanist 

Star Lassd By Sir Robert b Ball, FRS New and 
revised edition Pp viii + 388 (London Cassell 
and Co , Ltd, 1899} 

The new edition of this popular work on astronomy, 
based on lectures addressed to a juvenile audience, calls 
for little remark A fcw addittonal ilhistrations have 
been introduced, but we are astonished to fiad that some 
of the original diSgraras have not bm amended Fig 
17, for example, shows a large tun spot fsr outside the 
sun spot tone , and Fig 33 shows the attitude of the nm 
at noon on the shortest day much too great m compamon 
with the position indicated for the wildest day If tbm 
author’s name were unknown, diagram# tike these would 
I cortainly suggest a want of personal acqiiaiatance'wttb 
I astrcmomsairpheiKMnena ^ 
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Brmin im R*UtHom t6 MM, By J. Sandenon Chm- 
titoa, M.D Pp^ 143 (Chicago l)r Chnstitotit 1899 *) 

'* ComparaHvely few phyriciaai and fewer laymen,** 
wm Dr Chnititon, “have a latiefactory view of the 
zwaUflDtblp of brain to mind,* and we are afnud Ihat 
Dr Cfanitifoo <it not among the minority When the 
writer of a bo6k that purports to be a serious work cm 
peychologjr commits himself to such sutements as that 
” the use of means to a given end iin|4l^ the pre-eaitt- 
ence of a specific potentiality having a plan in the 
abstract, for only the pre-existing can be the cause of a 
necessity”, and that “the evolution idea is abto- 
Intely incompatible with law and order,” it would be out 
of place to aeal with him m a sc nous review 


LETTERS TO THE EDITOR 
[ 7 ^ EdUwr dmt Mi Md kims$if mpMu/S/s 0^inUnt sx 
$r$tS4d kj hii frrMt^mdtntt Nriik^r rcM umdtriakt 
i§ riimrm, #r /# c$rr0tp$Hd mitk tki wriUrs #/; rtf^Ud 
mtmmuscriptt ini§miUd ftr this §r smy #/ier par/ #/ NATuaa 
AT# mshts is imktn sf MSHfmsus csmmmmicmitsmt ] 


Is New STealand a Zoological Region? 

As Bome weeks must elapse before Mr Farquhar » able to 
reply to the questions asked (p 373) by my gm friend Mr 
Wallace, I would urge your readers to bear m mind that no 
particnlar sanctity should be attached to the word Region ' 
ouch a nmctlty was once ascribed to the word ** Species/' and 
to no one living more than Mr Wallace arc we indebted for the 
removal of the mbeoneeption therein involved Properly used 
both are very good words, and it aouid not be easy to get on 
without them | but to each may be ascribed a virtue which it 
does not rightW poiaesi. In the case of New Zealand 1 vronid 
meanwhile ttnst Co (he expretiion of Prof Huxley’s views in 
the Protssdimgs of the ological Society for 1868, which so far 
as 1 know have never been refuted Ai i-aRn Nekton 
C ambridge, January so 


Compensation in Weather 


As our climate does not, in a long series of years, undergo 
permanent change, we arc accustooM, in a time of extreme 
cold, wetness, or other quality of weather, to expect. In a vague 
way, that we shall have, ere long, a variation in the opposite 
dlie^OD, eqoalUli^ matters. Is it possible to attain greater 
definiteness m such expectation, and, utilising the principle of 
compensation, to forecast, in a measure, the character of an 
approaching season ? 

i propose to inquire what sort of relation snbsisU between the 
cola of a given winter and that Of the thirty winters preceding 
We may convenienily measure the cold of winter seasons by 
the total number of days from September to May (For 
brevity, we shall here designate each winter season by the year 
in which it Ms, 184a, sg, meaning 1841-42 ) 

Let ns, then, begin fay aodiiw (he numbers of frost days m the 
thirty winters 1842 to 1871, 18x3 to 187a and so on We thus 
get a series of twenty nine numbm, varying from 1593 to 1717, 
with an avenge of 1653 
The foRowing table may now be considered * 


OroopH of 30 wbtm 
eoMaluna, of 

(i) Under 16x0 

(а) 1610-1639 

(3) 1630. i6m 

(4) 1650-1S9 
is) 167^1689 

(б) ifii^oriDore 


\ 

I 

l :: 


Svtrm oumbor of frost 
dsyi In wtnier 
folfowliic 

680 
66s 
604 

44-0 

51*0# 

42*0 


Thus, In general, the larger the number of frost days in the 
ao-«lnl« BMn ih« MMlIn, on u AvOnio, it the nnmber to 
m nmer nDomiia A reventi oeeun tt No. (Bat there 
are only two ouee.) 

TUtih.Mriwpe, een nneh whtt w« ihoaU expect on the 

aait bw in BiiMl tiwt the dMt 
nw OR Ml een .oaneniu, iqd bewwe of bailding too 
M a ih ad a r foaadatlon. The lewki here offteed are 
by wqr of w nwrin g a method wfaieh mi|ht pabapt be 
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found piactleaUy helpful, if fuller data were foond to point in 
the same diree(ion« We may, then, note these thiee facts — 

(1) Tb^slx mildest winters (since 1B71) were each pr eceded 

by a group having merv than the avenge of froct day% 

(2) The six cMssi winters were each prec^d by a 30 year 
group havlM itss than the avenge of frost days. 

(3; Of firtcen 30-ycar groups with cxcenlve cold (f s over 
the average), as many as fwitv were followed by mild winters, 
and only (i 0 one fifth) by severe winters. 

Applying the nme meth^ to frost days in the first half of 
each year. It m^ht be shown that out of twkfs 30-yeaT groups 
with exec^yisiSM, /nv were followed fay mild first halves, and 
only /sstf by s evere fint haWes 

Keverting to the former case (total winter seasons), the 
dlagnm represents, in curve A, the total fiosi days m 30- 
winter groups ending 1871, 1872, Ac. Below is an inverted 
curve, the first point of which Indicates the number of frost ^s 
in winter 1872, ihe second m winter 1873, and so on (The 
time scale below, it will be seen, is shifted one year to the left ) 



A Carve of froet-dsys In lo winters ending 1871, 1871, ftc 
B. Curve of frost-diys in winlsn 1879, 1873, Ac. (Invertid). 


\ certain corrapondence may be traced between these carves. 
And taking the dots above the average line in A, it' will be 
seen, how, except in three cases, marked by a small circle (In 
B), each correspOTds with a mild winter in R,a Csct already not^ 
There 11 a cunous lag in part of the second curve We find 
two conspicoous wave crests in A, vix. in 1881 and 1893, and 
the h^best poinu (f e lowest valnei) in B are Iq 1884 and 1896. 
Further, the lowest point in A is in 1885, the fowest ip B m 
1888. An interval of three years In each case It might be 
worth while to observe whether this is rqieated to any extent 
in the fiiture coarse of these curvds. 

Now the last thirty winter seasons (ending 1899) have a tou 
of 1657 frost days, and if we allowed ourselves to speculate as 
to the quantity or frost in the current winter season (1900) we 
might at least perhaps fairly anticipate, or mubt have antici 
pattd, that this would not turn ont an extremely severe winter, 
and that the chances are rather agsinst Its being extremely mlla 
cither Bttt the point I would emphasiae is tluO, with oqpioui 
material, useful hints mighc posiibfy be obtained as to (be limlU 
within which the character of a coming season (or other pmtion 
of Ume), es to heat or other quality would probably occur To 
this end. I may remark, some might fine a diagnun of dots 
helpful, in wfaden, ukhm the case of winters, the sherimm and 
ormates are used for tM 30 winter gronps, and tfaa following 
wloters re^ecrively, a dot beittg placed at esch crossiiig point 
of the lines from the two scales. Autx. B, MacDowalu 
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THE METHODS OF INORGANIC EVOLUTION.' 

\\. 

I HAVE already said that 1 think most chemuta would 
consider that the formatioa of larger masses by poly¬ 
merisation IS more probable than by the comma 
together of ditumtlar atoms; but if we codsidar cheniicm 
compounds, certainly the analogy is all in favour of the 
latter view if the principle of continuity be taken mto 
account, for we are ignorant of the point at which one 
evolutionary process resigns in favour of jinother The 
present separation of compound from simple bodies is, 
indeed, simply a measure of our ignorance anting from 
the feeUeness of our laboratory resources in relation to 
the temperature required to produce more and more 
simplifications. 

1 discussed this question in my Chemistry of the 
Sun '** in 1887, and showed that the analogy of the com¬ 
pletely studied hydrocarbon senes beginning with CH| 
suggested a hypothetical elemental sequence 

a k 

a+(^+A) written by cheiaisu ak^ 

+ ,, ,, 

and so on 

In the concrete hydrocarbon senes we have continuous 
additions of CHg to CH4 until we reach a molecule de 
fined by CigH^ and as the building up of this molecule 
can be tracedT without difiQculty, so we can imagine it 
simplified by successive skidmngs of its constituent 
CH|, we pass from a simplification which we can bnng 
about bv simple halving to one which provides us with 
r^tively large and small masses 

The next question which anses then is whether there 
Is any way open to us of getting still more light on this 
matter beyond that furnished by orthodox chemistry 
Let us consider the regions cu thought from whicm we 
may expect it To do this, I must go back to my original 
conclusion denved tn 1873 from ibe spectroscopic facts 
then accumulated tn the work on the sun and stars, and 
the laboratory observations made to attempt to under- 
stand them. 

1 then wrote — 

** I have asked myself whether all the above facts can¬ 
not be grouped together m a working hypothesis which 
assumes that in the reversing la^rs of the sun and stars 
various degrees of * celestial dissociation' are at work, 
which dissociation prevents the coming together of the 
atoms which, at the temperature of the earth and at all 
artificial temperatures yet attained here, compose the 
metals, the metalloids and compounds ” * 

With the progreu of science the idea of “ atoms ** has 
oonsklerably changed, and this change of view enables 
us to study the question of dissociation in a more rigid 
wM than was piwously possible. 

Formerly ** atoms " were regarded as merely chemically 
different from element to element, the recent investiga¬ 
tions have introduced a new conception It is now no 
longer chemically diflferent matter merely, but matter, 
whether chemically different or not, om gltcfric 

char^ In the first work along this new line physicists, in 
order to grapple with the [Aen<ttnena of electrolysis and 
MlutionS| intoned sub-mdecules or sub-atoms carrying 
an electric charge 10 an electrolyte from the anode to the 
kathode; tbit was called an ion (Gr. a goer) This con¬ 
ception ha^been more recently used to explain those 
movements m partides of matter which produce light, 
and therefore spectral lines. The sub-parocle, this foa, 
with Its electric charge / and lU mkss m, is supposed to 
move in an dlipbc emit under the attrectum of a centre 
At firet the theory mppoeed the ions to be electnfied pat- 

^ CondnaaS ftea mi b P tn 

a t«eten, rnMu.dKlT PvtB,p 491)1 
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tides, ifox a recent extension coDsiden them to be coraplea 
dynamical avstems the motions of whufo ase legiitered 
by spectral phenomena 

It will be gathered from what I have already said re¬ 
lating to the various questkms connected with the stiidy 
of ‘^series’* of spectrm lines how the Idea of **oompte 
dynamical syitms” is also demanded to es|»lain me 
phenomena presented by them. 

Thus 1 have shown it to be probable that the hydrogen 
atom which ttw chemist wmghs may be boih up of 
hundreds of the things, call them what you will, a few 
of which in the hottest stars produce the vibrations which 
we take as demcmstiatiDg the existence of hydrogen in 
the celestial spaces. 

Both these bnes of modern evidence tend to Justify 
the view that the different spectra are not produced bf 
difierent material, but by di^rent conditionings of tbe 
same matenal 

These different conditionings may refer either to the 
electnc charge or to the mass of the ion, or of the mole¬ 
cule round which the ion circulates The units of matter 
present m the ion or in the ceotaU molecule may vary 
in number, or their arrangement may vaiy 

Imagine a senes of substances ** chemically" dif¬ 
ferent, the intnnsic difference of whidi really consists 
merely of their being built up of mumbirs oj 

units^ from A the simplest to Z tne most complex. 
When Z is simplified by heat, its complex system of 
centre of force and ion with their electnc charges wiB 
undergo changes which we may expect to result m 
the formation of less complex systems doubtless built 
on a like pattern, and therefore capable of pro¬ 
ducing spectra, ^nce we are bound to see the 
spectra of some of the mtermediate forms which, when 
they are stable and go about in company, it may well 
be that physicists have already recognised These we 
may call D or C, or R or S, or X or Y, as representa¬ 
tives of vanous complexities. 

The more complex the form expenmented on and the 
higher tbe temperature employed in the laboratory, the 
more spectral lines indicating different chemical ele¬ 
ments'* in intermediate stages may we see. 

1 say in the laboratory b^use in the stars the result 
will be different There, in i^onsequence of the long con¬ 
tinued action of heat and the shielding of the reversing 
layer from the effects of lower temperature, we may only 
see at the highest temperature the spectra of the forms 
A and near A. We now know what these are. 

To take another case, let us assume that the electnc 
charges or arrangement as well as the number of the 
units of matter may vary Under these amdition^ 
when we dissociate Z, not alL but only some, or 
possible intermediate forms may be expected to aferd 
spectral evidence. Say, to take an example, those in 
the vertkai columns of Mendd^s trae, and 1 
am led to make this suggestion because Kayser has 
shown that in "senes” the dupliaty or tnpliaty 
of bnes 11 assocuited with the position of tbe ele¬ 
ments producing them in these colunmt. A concrete 
case would be atfbnled by contrudog tbe behaviour of 
sodium and caesium, represenung relatively simple and 
com(Hex substances. We might observe the bnes of 
sodium when oesium is dissociated, we should not 
expect to see the lines of csesmm when sodium is dis¬ 
sociated 

The two cases taken it is possible may illusUmte tbe 
difference between related and not rdMed groups of 
"elmeus.** 

The apparently constant appeannee of represmita^ 
Imes of the spectrum of one substance of a group \n^vb^ 
of the other member of the same group may be tbna 
explained, atdmagh it has generally been attittHUed^M 
the pneence of impurities, as m the case of all 
long lines seen in qiectra ; and this in spite of Wipj 
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teiL tbat if tbt purest spsamens known (I have worked 
on beads of Stas* silver which had never been touched) 
were so impure| some of the decimals used to express 
their atomic weight might be well spared. But it is not 
a question of apparent impunties only. 

It is possible that stnne of the gases of lower atomic 
wsdgte which exist Jn the hottest stars may be repre¬ 
sented by A m opposition to heavy metals represented 
by Z, the existence of which is known in the cooler start 
only. 

giving off of gases from metals when high tension 
decUiotv Is emplcyed is well known. This has been 
explamea by assuming them to be “ furnace gases,** that 
If, gases ** occluded ” by the metals dun^ meir reduc¬ 
tion. But this does not seem to be a sufficient explan¬ 
ation, for the same gases are given off by meteorites. 
We now see why something like this may happen if 
there is any foundation for the modern conception of the 
structure the “atom *’, and do not these facts explain 
the chemistry of the hottest stars ? 

It IS too early yet to attempt to discuss the effects of 
the dectnc cba^e in this connection, but it must be 
pointed out that so soon as the ions, however associated 
their units may be, which are supposed always to have 
an electric cha^e upon them, are subjected to the action 
of a voltaic or induced current, the spectral phenomena 
observed when they are heated are liable to great changes 
in some cases, and especially when high atomic weignts 
arc in question. Doubtless we have here a field of 
research which will ultimately supply us with the most 
preaous knowledge. 1 have already shown that with 
the gases, such as nydrogen and oxygen, heat alone gives 
nse to no spectral phenomena, while in the case of such 
metals as sodium neat is so effective in its dissociating 
power that the subsequent application of electncity 
produces no further change. 

We have, in fact, to consider that the effects produced 
on different substances under the tame conditions may 
be diffSsrent, and that the stars carry us further than our 
laboratonet, that it there are stages of spectral change 
withm and beyond our experimental powers revealing a 
skedUnff of ions at different temperatures. 

Dr Pnstinis RiSiorchir 

Quite recently the study of magnetic perturbations of 
SDKtral Imes has brought a fresh array of evidence on 
this question 

It has now been proved that spectral phenomena are 
diffhrent when the light source under examination is 
subjected to the action of a strong magneuc field which, 
among other things, causes a precessional movement of 
the orbits of the ions to which 1 have already referred 
In order to consider the beanng of this, let us deal 
with the spectrum of unc which contains tnpltta. It 
has been shown that denotiM these in ascending order 
of reftmngibility by Ai, Bj, A„ Bt, Cf, &c, the lines 
A|, Ag, &C., show the same magnetic effect in character, 
and have the same value of ijm The lines Bj, Bj, Bg, 
ftc, and Cj, Cg, Ac, form otktr senes, and possess a 
common value for the quantity rjm 10 each case 
Dr Preston, one of the most successful workers in this 
new fieidf states ~ 

*^The viihieof//gr for the A senes differs from thatpos- 
sessed by the B senes, or the C series, and this leads us 
to infer that the atom of zinc u built up of ions which 
differ from each other in the value of tne quanti^ //iw, 
that each of these diffisrent 100s is effective m producing 
A oertidn snries of tines m the spectrum of the metal.** 

Bvtt tbb ia by no means All that is to be learned from 
Dr. Preston’s reseatebes. He writes 
"When we examine the ipectnun of cadmipm or of 
vafneehnn—that iS, when we examine, the spectra of 
mer metals of the same cbetolcAl group—we find that 
Wot obly are the apectn homofa^goos, not only do the 
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lines group themselves in similar groups, but we ffnd iis 
addition UuU the contaponding Tines of the diffeceni 
spectra are similarly affected by the magnetic field. And 
fiirtber, not only is the character of the magnetK el^ the 
same for the corresponding lines of the different metals, 
of the same chemical group, but the actual magnitude of 
the resolution as measure by the quantity efm ts the 
same for the corresponding series of lines in the differcsit 
spectra. This is illustrated in the following table, and 
leads us to believe, or at least to suspect, that the ion which 
produces the lines Aj, Ag, Ag, &c, in the spectrum of 
zinc IS the same as that which produces the corresponding 
senes A|, Ag, A^ Ac,, in cadmium, and the same for the 
corresponding sets in the other metals of this chemirat 
group In omer words, we are led to suspect that, not 
only 18 the atom a complex composed of an association 
of aiflerent ions, but that the atoms of those substances 
which lie in the same chemical group are perhaps built 
up from the same kind of 10ns, or at least fiom 10ns which 
possess the same tim^ and that the differences which 
exist in the materials thus constituted anse more frenv 
the manner of association of the ions in the atom than 
from differences in the fundamental character of the ions 
which build up the atoms.*’ 


MiCIMtIC «fMt 


NoiMtH or 
compkx 
tnpioiB. 


Soxtott 


Tnplot*. 


Cadmium 

Zinc A = 

Magnesium A n 

Prccesilonal spin 


5086 

4811 

5184 



4800 

4732 

S »73 



(Thiii tAblo thown tb« •floct for tho thr«« Iidm whkh forms tbs flm wuural 
tniitet in tbs spsetnun of cadmln m compsjrsd with th« corrsqpondinf Uns*. 
b the tpscUuiB of Anc end matneMum It will bt tsso that tha corrt* 
■pondliig llnss b tbs diflsrsnt spmra suffer tbs saass aianttlc effea both 
In Jiaractsr and maanltuds Thus tbs corrsipondba lines 48001 471s, 
5173 ars sach rssoivsd into ssatsli, and tbs rats at which tbs uuiic orbit in. 
GBussd to prsesa b tbs sans for each (denotsd by tfmmtj In tbs tabls). 
Sbiilariy for tbs otbsr corrsspondbg Ibsa.J 


This IS a result of the first order of importance 1 
previously discussed what might be expectM to happen 
if the complex system giving the spectrum of an element 
were brokm up^ and showed that if less complex systems 
of the same pattern- that is, consisting of centre of force 
and ion with its electnc charge—were thus produced^ 
these systems would be just as capable of giving spectra 
as the one the breaking up of which prMuced them 
We should get new ions free to move and vibrate, and 
new spectra vhich may leveal the constituents, that ib, 
the manner in which the complex system breaks up. 
But Dr. Preston goes further than this. He shorn s that 
the same ion associated with different centres of force 
gives us lines at different wave-lengths. That a certain 
ion which in the spectrum of magnesium gives nse to b is 
also present in nnc and cadmium, though there is no trace 
of ^ m their spectra. 

Now, if the views held by those who have worked alone 
any of these lines be confirmed, we shall be compcllea 
not only to give up polymensation as the only cause of 
greater commexity of the molecules of the elements, but 
to Ackoowlcage a great strengthening of the view that all 
chemical atoms luve a common l^is, and build new 
ment^ imajges on this basis. I now pass from the- 
spectroscopic evidence to work in a new field 

J J tkMsor^s Rtxtmrckis 

1 have before referred to the fact that science now 
has to consider masses much smaller than the atom of 
hydrogen This we owe not only to a discussion of the 
Menomenaof seiies but also to tome recent researches of 
Prof. } J Thomson, made in connection with bis work 
on the kathode rays. 
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Since the kathode rayi produce lumtnoui effecta their 
path can be traced, hence it u known that they are de¬ 
flected in a held This deflection depends 

upon the ina|tf of each particle and the electric charae it 
carnet, that is, upon their ratio, av// This ratio Prof 
J J Thomson Anas to be about one seven hundredth of 
the correspo n ding value for the hydrogen ion in ordinary 
electrolysis 

At the same time it has been found by Prof J J 
rhomton and Mr Townsend that the electnc charge ^ is 
the same for kathode rays and a hydrogen ion The 
PHf$ m foct m^ be regard^ as independent of the nature 
of the gas Since then the mji of the h^rogen ion is 
700 times greater than in the case of kathode particles, 
the at, the smallest mass whose existence Prof J J 
Thomson has glimpsed, can only be about one seven- 
hundredth of the h^rogen ion 
Prof J J Thomson writes —* 

** The explanation which seems to me to account in the 
most simple and straightforward manner for the facts is 
founded on a view of the constitution of the chemical 
elements which has been favourably entertained by many 
chemists , this view is that the atoms of the different 
chemical elements are different aggregations of atoms of 
the same kind In the form in which this hypothesis was 
enunciated by Prout, the atoms of the different elements 
were hydrogen atoms , in this precise form the hypothesis 
IS not tenable, but if we substitute for h^rogen some un 
known primordial substance X, there is nothing known 
which is inconsistent with this hypothesis, whi^ is one 
that has been recently supported by Sir Norman Lockyer 
for reasons derived from the study of the stellar spectra ” 
# # « « * 

”Thus on this view we have in the kathode rays matter 
in a new state, a state la which the subdivision of matter 
is earned \ery much further than in the ordinniy gaseous 
state a state in which all matter>-that is, matter denved 
from different sources such as hydrogen, oxygen, &c — 
IS of one and the same kind, this matter being the sub 
stance from which all the chemical elements are built up 
* « « * « 

* The smallness of the value mfe is, 1 think, due to the 
largeness of r as well as the smallness of m There 
seems to me to be some evidence that the charges 
carried by the corpuscles in the atom are large compared 
with those earned by the ions of an electrolyte ” 

Thus the whole question of dissociation has been 
advanced because while on the chemical view we have 
to deal with intrinsically different kinds of matter from 
element to element, on the view of Prof J J Thomson m is 
a constant for every element, reminding one of Rydberg s 
general formula for senes in which is practical!) a 
constant for every element, although R^berg acknow 
ledges slight variations which may be auc to errors of 
observation 

Prof J J Thomson is thus led to the following viiw of 
the dif^rences in construction of a simple *'atom” and a 
compewnd “molecule” 

“ in the molecule of HCl, for example. I picture the 
components of the hydrogen atoms as Wd together by 
a great number of tubes of electrostatic force, the com 
ponents of the chlonne atom era similarly held together, 
while only one stray tube binds the byarogen atom to 
the chlorine atom ” 

Dr Preston’s results on the magnetic perturbation of 
lines, to whiflh I have already referred, leads him to the 
same general conclusions as those arrived at by Prof J J 
Thomson in favour of the view of dissoaatiott He aays ^ 
“ It may be, indeed, that all ions are fondamentally 
the same, and that differences in the value of ^/m, or in 
the character of the vibrations emitted by them, or In 
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the spectral lines produced by them, may really ansa 
from the manner m which they an associated leather 
ID building up the atom * 

And anin — 

nave, I think, reasonable hope that the time 
IS fiist approaching when intimate relations, if not 
identities, will be seen to exist between forms of matter 
which have heretofore been considered as quite distinct 
Important spectroscopic information pointing in this 
same direction has been gkaned througn a long senes 
observations b> Sir Norman Lockyer on the spectra of 
the fixed stars, and on the different spectra yielded by 
the same subMnee at different temperatures These 
observations lend some support to the idea, so long 
entertained merely as a speculation, that all the Vanous 
kinds of matter, all the vanous so called ohciAical 
elements, may be built up in some way of the same 
fundamental substance” 

TAf Three Ways of Inorj^amtc Evolution 

At the present time, then, «e have before us three 
suggested ways of inorganic evolution 
1 along the chemical view, this may depend on 
(1) PolymensatioD, or the combination of similar 
chemical molecules, or 

(3) The combination of dissimilar chemical molecules 
In the new physical view all this is changed into 
(3) The gradual building up of physical complexes from 
similar p rticles associated with the presence of electncity 
In this last conception we have the material world, up 
to the highest complex, built up of the same matter under 
the same laws , as in spectrum analysis there is no 
speaal abrupt change between the phenomena presented 
by the simple and compound bodies of the chemist, 10 
also in the new view there is no break m the order of 
material evolution from end to end 
Certainly the new view teems competent to throw 
light on many facts which lacked explanation on the old 
one, by whatever method of evolution the higher com 
plexes were assumed to be brought about Because on 
the ionic theory we can imagine several first forms, so 
that the question of descent comes later with the intro 
duction of more complex systems These various first 
forms bnng about the possibility of evolution along 
several parallel lines, as well as of the possibility of an 
infinite number of intercrossings In this connection we 
must not forget that the constituents of the reversing 
layer of Bellatrix and of protoplasm are nearly identical, 
wnile the particular forms of matter of which they are 
composed make so little show in the sun 
The analogy before suggested between the earth and 
moon, and the central congenes of material units and 
the ion revolving round it, suggests that the ion may be 
the more constant in its structure, and that it is to a targe 
extent to the varying mass charge representing the centre 
of force that spectral changes are due It may be that the 
subordinate “ senes ” indicate that very small vanaCions 
of complexity are possible, as well as ffttntnr ones 
In the light of this analogy, the ions visible in the 
simple spectra of the hottest stars are those associated 
with the smallest centres of force These are, so for as 
we know at present, hydrogen, helium, astenum, oxygen 
and nitrogen among the ntes , carbon and siliaum. and 
calcium, magnesium and ledium aomig the inetalsf m 
the forms we study by their spectra at tne highest itm- 
peratures we can employ in our laboratonesi 
As the stars cool forger agmgates of matenal units 
ID the centres of force nmnd miu these ions revobe bh 
come possible, and hence the complexity of the spectrum 
of Uranium and of the sun, represmiting a cool star, are 
both explaiDed by the same prooess, the vanoes lUm 
of whicn can be reproduced m the lUverse dutctiou oy 
vanous degrees of aissociation 
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THS LONDON UNIVERSITY ELECTION 

S INCE the eppeeruce of last week’s Nature, the 
coarse whiih we ventured to foreshadow m refer¬ 
ence t6 the impending election has fortunately been 
found iHluticablei It was announced on the 17th inst 
that a committee of gradoates unconnected with either 
ef the two party orgamsatioas bad invited Sir Michael 
foster, K.CLB^ to contest the seat, and that he had con¬ 
sent^ to be put m nomination. This foct ought to re¬ 
assure all tboee graduates who desired to see the Uni¬ 
versity do Itself honour by selecting a 6tting successor 
to Sir John Lubbock. And a passage in Dr Benson’s 
letter to the TVmvx led to a geMral belief that at least 
one of the candidates now bmre the constituency would 
be willing to retire before a man of realiv distinguished 
position and qualidcations. Unfortunately, however, it 
appears that up to the present time neither of them has 
evinced any readiness to withdraw his personal pre¬ 
tensions. 

The only reason assiraed by their friends appears to 
us wholly untenable. Iney have both presented them¬ 
selves to the constituency as the speaal friends of the 
country graduates. Both of them objected to the report 
of the Cowper Commission on the ground that m some 
way or other—not very cleariy defined—the interests of 
the general body of graduates, particularly those who 
lived at a distance from the metropolis would be sacri¬ 
ficed to the wishes and the influence ot a body of pro¬ 
fessors connected with the London Colleges Eacn of 
them has secured the adhesion of some of the members 
of Convocation by conveying the impression that the 
development of the University, on one of its two sides, 
as an institution capable of aiding and controlling the 
higher education of the metropolis, and of bringing 
the more eminent of the London teachers into vitm 
connection with its governing body, would entail some 
possible injustice to the older graduates, and cause the 
value of their degrees to be lowered 
There is not, and never has been, any Justification for 
a fear of this kind The status of the existing graduates 
has not been affected, or indeed threatened, by any of 
the proposals of the Commission or by the subsequent 
legislation Nothing has been done to lower the 
character of the d^rees possessed by the present 
members of Convocation, or to put in peril any ^ their 
privileges. 

Nor IS the pnnciple of external graduation in the 
future m any way at stake in this election. That prin¬ 
ciple has been emphatically endorsed in the recommend¬ 
ations of the Royal Commission, constantly resuted and 
enforced in all the resolutions of the Senate as well as of 
Convocation, and finally safeguarded by the expliat terms 
of the Act of Parliament. It is difficult to see how a 
champion of that pnnciple is needed in the House of 
Commons, or what a member of that House could now 
do to give to that pnnciple increased strength and 
permanence. 

The fact is that when the statutes of the reconstituted 
Univenity shall have been framed and have received the 
Royal Assent, all the controversy which has been nfe 
within the University itself will be at an end And it is 
to be observed that in formulating those sututes Sir M 
Foster and Mr, Busk have taken an equal share of 
retponsibihty, so that both are presumably well equipped 
with knowledge of the internal constitution of the 
Untvmi^ and its wanu m the future. The domestic 
politics of the Universuy, even were they far more im¬ 
portant than they are, ought not to be uppermost in the 
conaidentionof any graduate who has m view the true 
rspotation and influence of hia Uuiversii^, and the pur¬ 
pose which ought to be sepred by the choice of a 
Univaruty aember. Otdinaiy constituencies at^ be 
safidy tnisiaa to aend to Paiiiainenc a sufficient numbef 
of members who will promfea to obey the inrty Whlp^ 
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and to look well after local affiiirs But the claims of a 
University to representation rest on other grounds. Such 
a constituency is bound first to have regard to the national 
interests m respect to the promotion of learaug and 
science, and to the exposition, when occashta requires, of 
the views of learned men A University constituency 
fails wholly in its duty to the nation if it cannot ennch 
Parliament by sending to it men of recognised authority 
and lam intellectual influence 
Much stress has been laid upon the voting at recent 
senatorial elections, as if it furnished a test of the views 
of the electorate. But any inference thus drawn is 
wholly unwarranted, and might be senously misleading 
The cases are not parallel When the graduates are 
called on to select one of their own number to become 
one of the Senate, it is reasonable that what are 
called domestic politics should occupy a large share of 
attention For the Senate is the executive body of the 
Universtw, and is solely concerned with its internal 
aflairs. But when the graduates are invited to choose a 
duf^ss in Parliament, their responsibility is of a wholly 
different character, and their choice shoula be determined 
by higher, larger, and more permanent considerations. 
What are the needs of the community in regard to 
national education, how for it is desirable or possible for 
the State to suppl> these needs, what should be the action 
of the Government in relation to matters in which the 
interests of science, literature, art, the higher professions, 
or the encouragement of research are concerned,—all 
these are grave questions requmng for their solution 
men of af&rs, and of practice knowledge, and of ac¬ 
quaintance with other U^niversities than their own And 
from this point of view it must be evident that the 
claims of Sir Michael Foster, who, tn addition to his 
other distinctions, is known as a former student and 
professor in University College, and a graduate of London 
chosen by Cambnd^ to l^ome one of its foremost 
professors, far outweigh the claims of any competitor 
whose name is before Uie constituency 
It is important that those members of the University 
who take this view of the public duty which is cast upon 
them at the present election will lose no time in making 
known their willingness to serve on Sir Michael Foster’s 
committee Pending the publication of a formal address, 
which It expected to appear immediately, graduates 
would do wdl to send in their names to Sir John F 
Rotton, 3, The Boltons, S W 


AMERICAN HIGHER TECHNICAL 
EDUCATION 

I N dealmg with the question of Amencan higher edu¬ 
cation, we must not lose sight of the fact (due to 
various causes) that any system of educauon in a young 
country like Amenca would probably require ceitain 
modifications if adopted m an old world country The 
latter would probably be steeped in traditions, many of 
which are doubtlera of great value, yet unsuitable to the 
requirements of a new country. Americans have denved 
their fundamental pnnciples of educational methods 
from us, and have formed them into a system adapted to 
their speaal needs The question which naturally arises, 
hdwever, alter studying the Amencan system, is whether 
in a modified form it might prove a success in our own 
country 

In order to more thoroughly understand this system, 
It will be necessary to explain their methods of working 
It IS intended to deal only with the course of training 
undertaken by an engmeemg student m Amenca, as 
the same thoroughness chaimctenses the work done by 
those qualifying for other professions. 

The system is nei^ ue same in all the important 
Amencan colleges. The student enters at an average 
age of about nineteen, after passing a severe entrance 
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examination in Enfliih, mathematics, and one foreign 
language. There ts at present a strong tendenqr to 
raise the standard requinm for entrance, in order to ex- 
■clude all but well-trained students. 

The length the course Is four years, and comprises 
•mathematics, physics, chemistry. English, French, Ger¬ 
man, and e^neendg The course in pure saence is 
extensive and thorough , chemistry and physics both have 
fairly extensive laboratory woric, while in mathematics 
the course mdudes differential and integral calculus, with 
a small amount of differential equations 

The bulk of the work in pure saence is finished by the 
end of the first two years, the last two years being devoted 
mainly to profeuional subjects. The manual training 
elaises dr workshops are considered to be one of the 
roost important parts of the engineenng course. The 
reason for the gmt attention given to practical work 
IS due to the entire absence in America of anything 
aimilar to our premium pupilage system There is no 
desire to reach tne level of hand skill of a good mechanic, 
the intention being to teach correct methods of using 
tools, and to show how work should be done. 

There are usually four shops through which the 
student passes in rotation In tne wood mop the course 
-consists of a series of exercises illustrating the use of 
tools and forms of simple jomts, this is flowed by a 
course in wood turning, which naturally leads on to 
pattern making, fairly complicated patterns are made, 
such as a spok^ wlml, plug cock with the necessaiy 
core-box. In the foundry, moulding is taught both in 
sand and loam, and cores are made and baked by the 
students , castings are not made from every mould, but 
only sufficiently often to show the correct methods of 
working In tne smith’s shop there are also a set of 
exercises on forging, and sometimes the student has to 
make and harden a complete set of lathe tools for his own 
use in the turning shop In the fitting shop the student 
passes through a course in chipping, filing, scraping, and 
then goes on to the machine tools, such as the lathe, the 
milling machine, planer, and shaping machine. The 
oxerases have all been carefully thought out, so that 
they form a progressive senes, each illustrating some 
pnnciple. 

Summer workshop classes of about one month are 
common, when the students devote their whole time to 
practical work Dunng this period the students often 
undertake to make either the whole of a machine or to 
finish a previous year’s work. At Sibley College they 
have built wholly in their shops a 60 horse-power tnple 
expansion marine type engine, which is usea for expen- 
mental purposes, the finish of this engine was quite 
equal to any ordinary engine, and it was said to run 
quite as well as any other steam plant 

The shops as a rule are large and well equipped , for 
instance, there are thirty engine lathes beside other 
tnachme tools at Sibley College. One of the most sur¬ 
prising features of their manual training is the amount 
oC hand skill which the student acquires in his com¬ 
paratively short coarse , this ts, by the Amencans, at¬ 
tributed 10 the fact that their shops are entirely devoted 
to teachings and that therefore they can advance the 
men more than is possible in a commercial 

establishment Tne question as to whether handicraft 
IS a suitable subject to be taught in a nniversitv is too 
large to be discussed here, but as regards Aroenca 
there can be no doubt of its value, and it is found in 
every really important engmeenng course throughout 
the United itates and Canada. 

The expenmeatal work in the engmeenng laboratonet 
IS very siinilar to our own, but everything it on a much 
larger scale ; there are ohm quite a nuimr of testmg 
machines and experimental engines, each intended to 
emphayn tome apadal point 

At mKty CoU^ and at Boston there are special 
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engines for teaching valve setti^, both fbr shde vahrea 
and Corliss gear Tliey have atamley C oll ege a smdU 
ammoouL lefrigcratiDg plant amiiged for eapeiiaents 
on the aettott of Invene heat engmes. 

MacGill University has a very fine bydinnlic jafasut 
for studying the laws of flow of water throogh onflees, 
pipes and over weirs. The electrical laborateiries are large 
and well eqnpped, in the dynamo room there ate 
machines er all typm for illustrating condnuoua, altor- 
nating and poly^ase currents. The sepply of tasting 
instruments, suoi as ammeters, vohmeters, wattnieter% 
appeared to be on a generous scale. 

At several institutions there are foil courses for niimng 
engineers with laige laboratories for the nduettun m 
ores to tM nietallic state, the same typo of machinery 
being used as ui a mine Mining and metallurgy are 
often taken together, the roetaln^y deals prinapally 
with copper, lead, silver and gold, the practical work, 
as regards iron and steel, appesired small when the 
industnal importance of these metals is considered. 

The very large number of students to be found in one 
college IS also significant Canada is by no means a 
populous county, yet there are nearly three hundred 
engineering studlmts at MacGill Univemty, Montreal, 
and we find from two to five hundred students at all the 
leading technical institutions, yet m spite of these latge 
numters, the supply of graduates seems to be unequal 
to the demand Almost every graduate can at once 
obtain a post carrying with it a smary small, but generally 
sufflciem for an independence. 

It IS difficult for an outside observer to form an abso¬ 
lutely accurate idea of American methods of teaching, 
but they certainly rely to a greater extent than we do on 
text-books, and a considerable amount of borne work 
seems to be the rule. 

The reatation class, in which students are questioned 
on the matter of the text-book, is quite unlike anything 
in England , it is intended to give the teacher a means 
of discovering what the student knowi^ and as marks 
are assigned for success in recitation, it plays an im¬ 
portant part in the course. The wntten examination 
does not appear to carry the weight that it does with us , 
no practical or drawing examinations are held, but every 
piece of work is markM and counts towards graduauoa. 

A special feature is the wav in which the wrely pro¬ 
fessional subjects are subdivided Thus, at Bostonj we 
find AO less than seven engineering professors besides 
assistant professors. There can be no doubt that this 
speaalisation is beneficial to both staff and studenu 
To the staff it must be a great advantage to be able to 
concentrate themselves on a specuil subject, which, of 
course, they can carry further than if they were obliged 
to cover a wide ground The subiects of thermodynamics, 
mechanism, and imlied mechanics are really quite 
separate, although often grouped together under tfie head 
of mechanical engineering 

Looking on the system of Amencan technical education 
as a whole, one canned but be filled with admiraitoa for 
the manner in which they have earned out their ideals. 
Technical cdncation may be looked upon as simUar to a 
manufectunng process , it should turn out a pfOdect of 
the particular kind that is xequired for Che industrial 
needs of its own country. The actual educational value 
of the methods of training employed should be wab* 
ofdinated to the commercuu question, wUch is. whether 
the student obums that knowledge which wdl enable 
him to be of use m industry. In a system of general 
education the training of the mind is genereUy taken to 
be of more impormnee than tba actual kbowledfra, bot 
imfesaonaJ ediucation stands on a different bafla. If 
this pomt of view be taken, then the pereens who decide^ 
on the value of tedmical edacatldn should be Ad- 
employers mto whose service the graduate passes iftev 
oompleting bis collage coursik > ^ > 
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A mw totf i n»tttrfhctnren who reqiuro scientific 
i i hm te upoar to be perfectly tatlafied with the edu 
catka whm is given to the atndsats. In some of the 
laigma wQffks the heads of fiiquirtments and designers are 
all ctnlege graduateSi and in not a few cases important 
and ceepmsTble posts are reached at what seems to us 
a very youthftil age Part of the success of American 
ffianufecturas in outside markets is no doubt due to the 
s^tematic and thorough technical training of those who 
direct their manufacture. 

The American student works harder than his English 
confrere, and his work is mapped out for him along 
strictly utilitanaa lines ; for the average man the 
American system tsexceedmgiy good » for the very good 
man it is doublflil whether it is not too ngid, which may 
explain why there are so few scholars aira bnlltant ex¬ 
ponents of research produced m pnmrtion to the large 
number of stadents. F W Rurstall 


ARMOUR PLATES 


^H£ different classes of armour which may be used 

are as follows —Wrought iroD| steel, compound, 
Harvey, and Krupp types. 

Wrought iron was largely used m the first armour-clad 
battleships, and the late Sir John Brown was practically 
the first manufecturer of them on a lam scue in this 
country Owing to its toughness ana freedom from 
cracks under the impact from projectiles, this type held 
Its own for a long time . it could be produced at a fairly 
dieap rate, and was readily worked into shape. Although 
attempts were made to employ steel long ago, owing to 
(he higher cost of this material and the methods of 
fuflion not being suffiaently perfected, until comparatively 
recently, to emuile mild or soft steel to be produced— 
that IS, steel low in carbon—this material did not make 
much way until, in France^ methods were introduced of 
producing at one operation large masses of mild steeL 

In this coipury, however, we branched off into com¬ 
pound plates—that is, plates composed of wrought iron 
with hard steel feces. There is no doubt, however, that 
the French policy was the better one, as mild steel plates, 
though perhaps more easily perforated, do not crack under 
impact to the same degree as compound plates 

Owmgj however, to the enterprise of the American, 
Harvey, it was found possible to uke soft steel plates 
and ca^nse them in a similar manner to that which 
has been used for centuries—that is, carbqnsing by the 
cemenuuon process (though, of course, Harve^rs treat¬ 
ment was necessanly vanod to suit the alterra nature 
of the muteriai being treated), so that steel plates were 
obtained with faces containing considerable Mrcentages 
of carbon, up to 70 or 80 per cent, whilst the rear 
still retained Us original soft and tough condition 
Such a plate, after being treated and quenched in water, 
either wholly or on the hard side, then possessed a very 
bard nirfece, against which a shot broke into fragments. 

Furdmr improvemenu were introduced at Krupp’s 
Essen Works, both as regards the composition of the 
steel used in the plates, a material being obtained of 
tough nature, yet having great tensile strength with 
hm dasdc limit, and also a further improvement was 
^cted by carhunsing the surface by means of gas 
cementatioa instead of rharooali More regular and 
uniform results have been thus obtained than by any 
other process, and though by means of specially shaped 
projecbles, or pridectiles fitM with soft metal caps, such 
plates can be perforated, this Is much more difficult than 
for me r l y Ordlufy ogival projectiles without eaps go to 
piemls npon impact, tMr striking energy being wasted 
ui braalong theoissives instead of perferathig the. phtte 
a tt odced. Briedy,H may ho said mat the latest type of 
hwoMkeed platea poss es s about twice the resittance of 
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the older type of plates. This enables a great saving ta 
be effected in the weight of armour to bia used for tiM 
protection of the modem warship. 

My firm has, however, recently produced capped 
projectiles which, with a slightly hi|mr velocity than 
the average usuuly employed, readily perforate bard- 
feced plates, so that before long we may expect 
the latest 13^ of plates to be found quite vulnerable. 
Thus the battle proceeds, first the plate wins, then the 
projectile, until (wrhaps some day all civilised nations 
may find it more prontahle to revert to a simpler and 
more effective method of settling difficulties than by 
trying to kill each other R A HADtiPiu 


/VOTES. 

ExraauioNb of opimon from poUbcal leaden as to the value 
of scientific advice, and the nWd for scientific methods m 
Government Departments, are so rare, that some remarks which 
Lord Rosebery made upon this subject at Chatham on Tuesday 
come almost as a surprise We have over and over again re 
ferred to the lack of mterest in the progress 6f science, and the 
disinclination to take advantage of available appUcatlona, shown 
by official authorities concerned with national affiurh Only 
recently soma of the sdentific lessons taught by the war have 
bean panted out In these columns (pp. 37, 83), and some of 
the services which a committee of men of saeoce could render 
to the Government If their advice were asked have been indi¬ 
cated From the subjoined extract from Lord Rosebery's 
speech it will be seen that he is in accord with the metlu^ 
advocated in these columns. If the war leads to an acknow¬ 
ledgment of the value of scientific opimon, the result will bn 
one upon which the nation may be sincerely congratulated 
The limsj reports Lord Rosebery to have said —We ought to 
get another great advantage out of thii war, for, after all, we In 
this country have much to learn, and thb war will have been a 
cheap one, whatever it may cost, if it has made us learn several 
Important leiaons. I humbly think that m this country we live 
a great deal too much from huuid to mouth. We do not proceed 
l)y scientific methods. We go on the principle that things have 
earned on so well so far, that we are a noble nation, that we 
are very rich, that we are pretty numerous, and that we have so 
muddled out right in the end. But I say this, that we are a 
people of enormous waste We waste simply by not puMing 
scientific methods. I do not like to compare us with Germany 
It is hardly mfe to mention the name of foreign Powers lett 
some innuendo be suspected, or else some guilty thought in 
one’s mind But at any rate we may be certain of thu—taking 
Germany as an example of the oppoaite method of treatment— 
Germany Is infinitely more painstaking and sdentific in its 
methods than we are. But, without taking as a model Germany 
or any other country, 1 believe, if we wish to uke fell advantage 
of the Uutm of this war afttik it is concluded, we must become 
mon identifio in our methods m commerce, m education, and 
|n war We are not methodical, we are not adendfic, we are 
not abreast of the more advanced nations of the day; and if w« 
want to keep our place we shall have to consider the lessons we 
have been Uoght in thb respect Depend upon it, however 
brilliant you may be, the tortoise of investigation, method, and 
preparation will always catch up and overtake the hare wluoh 
leaves everything to the inspiration and effort of the moment 
Gnat as the task before ua in the field is at thia moment, the 
task that remains for osafter tbb war b completed b the greatest 
task that ever lay before a nation You will have, when thb 
war b over, to put your Empire on a bniinesa footing. We 
moat have no more dbeamfons aa to the way in which one thing 
has happened to go wrong or has happened to go ri^t We 
mud eontidtri ddibentdy, patiently, and sdendficaJly^ the 
methods by iriikh we have been accustomed to proceed, and 
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s«c in what way they have &Hcn ihort, and determine to recon 
nder and leviae them * 

PROI* H G /buihbn, profeuor of mathematia in the 
Universty of Copenhagen, and M Pcron, of Auaerre, have 
been elected corretpondanta of the Pani Academy of Saencea 

Wb notice with much regret the anDouncement that Prof 
D £ Hngbei F R S , died niddenly on Monday, Jantiaiy aa, 
at the age of luty eight 

Sib John Lubbock, on hii elevation to the peerage, baa 
decided to take the name of Lord Avebury, after a property of 
hu ID Wilt^re Lettera Patent have been paaaed gianung the 
adoption of thu title 

Db G K On BERT of the US Gecdogical Survey, haa 
been elected preaident of the American Aaaociatioa the 
Advancement of Science 

Db Geobcb M Dawson, director of the GeologicBl 
Survey of Canada, waa elected preaident of the Geologica] 
Society of America at the annual meeting held on December 

ay 1899 

The death u announced at the age of fifty three, of M 
Marion, Curator of the Natural Hiatory Mnaeum at Veraaillea 

On the i 6 th mat two violent eaploaioni occurred at the 
Avigliana dynamite futory near Turin ten peraona being killed 
and thirty injured Both exploaiona were diatinctly heard in 
Tnnn although the distance u fully 35 km 

Mb C A Schott, chief of the computing division of the 
U S Coaat and Geodetic Survey, has retired from that post in 
order to devote hia whole time to special laentific work lie 
haa been cuccteded by Mr J F Hayford 

Mb J B Careuthbrs haa been appointed mycologiat to 
the Govamment of Ceylon and asai^nt director of the Botanical 
Gardens at Petadeniya He will leave England early in March 
to take up hia duties which will chiefly be the investigation of 
the diacaaea of economic pUnta in the island 

Db Karl Gobbbl professor of botany and director of the 
Botanical InaUtute at Munich is now associated with Prof E 
Selenka and Prof J Rosenthal aa editor of the BitUgischts 
Ctmtraiklaii All botanical communicationi intended for that 
pmodical ahould be sent to Prof Goebel 

M DB Fonvibli b informs us that the tolar halos and mock 
suns observed 00 January it, and referred to in our notes last 
week (p ayp) were seen over a large part of Western France 
A detailed desenpuoD of the fflienomenon, with illustnuoos 
will appear in Ctmos of January ay 

Tub dtadngnlihsd diatomiit. Dr Gronow, has pretmted bia 
very large eolltcbon of diatom alidca to the Imperial Natural 
History Museum at Vienna. A very carefully prepared seleo 
tioo of microscopic slides made by the late Mr W T Suffolk 
hu been presented by his representau\u to the Royal Micro 
•eopieal Society 

Mb Wiiuam Henry Powbr, FRS, the AmisUnt 
Medical Officer and Medical Inspector for Genend Sanitary 
Purpoaes of the Local Government Board, hu been appointed 
to t^ oflice of Medical Officer of the Board, in succession to 
the late Sir Richard Thome Thome, K C B Dr H Franklin 
Peraona hu^een appointed saoceiaor to Iftr Power, and Dr 
R Brace Low hu been appointed an assutant medical oflScer 
of the Board 

A 9 ffoitR telegram f^ Madrid, dated January ao, states 
that. In view of the deekumtioos of the Minister of Public Works 
in the Qiamber, the Spanish Government piopoMS to nuke the 
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best pounble arrangements at the Madrid Ohurratory for the 
reception of foreign astronomers, who will observe the eolipse of 
the sun on May a8 Nevertheless, other fdaoes are better 
adapted for the purpose, u for example. Naval Moral, am 
kilotnetres from Madrid on the Gaceres line, brrauvp at that 
place the eclipse will be total for two minutu 

The MltctTwan states that the Admiralty have detennined 
to fit several vessels of the Channel Squadron, vit the Afqf/r/n, 
HanmtM txA with wurslcu telegnphic 

apparatus on the Marconi system, and the ngnal boatswains 
of the two flag ships and two petty signal officers on each of 
the ships In question are now bang instructed in wuelos tele»> 
grapby on bosjd the Afer/srat Portsmouth It may be regarded 
u extremely probable that all the vessels of tto navy will 
eventually be equipped with wireless telegraphic apparatus 

SciBNCB hu suAered a eoniiderable loa by (he death 
of Mr Jamn R Gregory wbou servieu to mineimlogy are 
widely known Mr Gregory wu bom on December 39, 
183a, and while a boy at scl^ he showed great interest m 
nunerals and fossils He started hu active career as an expert 
in gems, but afterwards took up mineralogy and geolog), and 
got together some valuable ooUcaions In i86y he went to 
South Afhca prospecting for minerals and introdu^ from there 
the cromdohte He exhibited a collection of minerals at the 
Pans Exhilntion in l86y and wu awarded a medal He alio 
exhibited at the Fishenes and Health I* xhibiUon and wrote the 
report on minerals and gema for the Indian and Colonial Exhi 
bition In addition to many rare mineralogical and geological 
specimena Mr Gregory pometsed a fine collection of meteor 
itcs which he had been getting together for about forty years 
He wu a member of several leientific soaettes, and bad sincere 
regard for the progresa of natural knowledge 

INCOBRBCT mapa and neglect of compau bearings are two of 
the causci to which the TVwar coriespondent attnbutu General 
Gatacres repulse at Stormberg As science u concerned with 
both these matters, we reproduce the correspondent*! remarks 
upon them —^i) The map of the ground wru utterly misleading 
and worse than uuless Not only was the contouring so in 
correct u to give a totally fiUse pteture of the configuraUoD of 
the hilla, but the actnal dutancca and the roads were maccurately 
reprerented (a) So for u I am aware, no one amongst the 
respoDsibte authorities had taken any compass beanngN and 
consequently no one knew where he wu bemg taken in the 
dark —The speeaU correspondent of the TImst at Gape Town 
thinks that the latter point u exaggerated and remarks — 

*■ Owing to the abumfooce of magnetic ironstone all over South 
Africa (and the name * Root kop, ' red head, prc^bly indicates 
Its pruence near Stormberg) compass bearings are liable to be 
all over the place, cspeciall) at night, when U u impossible to 
know how near one may be to magnetic rocks At Chieveley 
one day 1 wu taking some beanngs which Colenso he due 
east UMCcad of north, north for the nonce happening to be a 
laige stone a yard or twoaway ** 

An earthquake, lesultiiig » great lou of life, ooeurred on 
September ao, in the neighbourhood of Smyrna Blort than 
1600 parsons, it u estimated were killed, and more than aooo 
wounded, while 11,000 bousu were duiroyed The epicentre 
appears to have been ntuaied in the Meander valley between 
Aidin and Sankem, and a large number of the dami^ towns 
and viUagu an artuated in this valley whhfo an area more than 
sixty mi1« tong The railway lina between Aidm and Omouiloo 
wu nised by fully one yard, while m otbcc parU of the valley 
the ground hu sunk Some addiuonal details iragivM In a leUev 
that wt have notived throng a coitnspondsob “ Pncucally 
every buildiBg wiUun an ana of laon equBie miles, he mya 
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** Ml duBAfed to A fTAAttr or 1 m Mtem—moit Mok levelled 
to tlw gmnd. For hutABee, DcdUU had 4500 hom^ And of 
theM 8400 Ale completely down, SAfAkenl bed Soo, And of 
theie 600 Are doero • . F-rom a edectldc polfit of view the 
eerthqoAke wai moiC inteniUiig, end tbe caam or the con 
•cqnenoef of it, wai that tbe greater part of tbe Meander and 
Lt^eni valleyi have nfaelded from two to ilx feet 

Accoadino to ibe JJrM of Tlffii, the earthquake of December 
3I1 i& 99 i which deitroycd lomanybotties at AkhalkiUki (Trani* 
fanfeiia) and in ten oe^bourlng vHUgei, and during which more 
than ioo penona perUbed under the niiniof the boMei, wai well 
ofaaerved at the TJflU Phyiical Obeervatory The iirat ihock 
WAI At th 5001. 30A. pim • and had the unosuAl duration of 
im. 41. It WAA Mt with ipecial leverity in tbe billy part of the 
cky, on tbe right liank of the Kura river Lampi were let swing 
ing in tbe bouses, venels fell firoin tbe cupboard^ and heavy 
croiiei went down from the bell towers of leveral churches. The 
direction of tbe shock was N W to S E The second, much 
feebler shock, was at 4h 3810 341 p m , and lasted four seconds 
only I its direction was N N W to S S E. The third shock, at 
8h 45m p.m , was not shown by tbe seismoscope of the Observatory, 
which is situated on tbe left bank of the Kura, but waa noticed 
on tbe right bank of the river The earthquake was also noticed 
at the Tkvibuly, Tsipa, Varvanno and Kvinly stations of tbe 
Tnuiscaucasian lailway (from ih 47m to ih 50m p.m ), where 
it damaged several stauon houses, as well as at the Kalagclao 
(Ih 48m )t Svlrl and ZugdidI stations of the Kars railway (at 
ah. aim , at the two last ones), as well as at the high level 
stations of Abas-tuman (4h 50m ) and KoU (ah im ) 

Onb of the wonders of (he New York Zoological Park, 
recently opened to the public, to a great cage for birds. It 
represents an attempt to do for certain large and showy water 
birds precisely what has been done In the Park for the hoofed 
animals, the buffilo, the otter and other species—to give them 
all a section of Nature's own domains, and when the birds are 
finally put into the cage they will fly in real freedom, for it 
Incloses thrie forest trees of considerable stoe The struc¬ 
ture IS 15s feet long, ya feet wide, 55 feet high, and coniisu 
of a series of steel pipe arches and purlins over which wire 
netting has been tightly stretched i chain netting to used so as 
to afford the least possible obstruction to the eye It contains 
a pool of water 100 feet long and an abandanoeLof shrubbery 
Anoiher important buiding to the reptile house, which Is one of 
tbe finest stmeturet ever erected in a coological garden. It Is 
146 feet long, and Its greatest width to over 100 feet t It cost 
about 45 iOOO dollars. 

At several stttions on the Indian coast tidal curves are 
automatkany recorded by means of self registering gauges, 
and ue used In the construction of tide-tables containing the 
predicted times and heights of high and low water at about forty 
porta The report of the work of the Survey of India Depart 
ment dunng whldk reached this country at the end of last 
year, oootains tablii showing the agraement of tbe actual with 
the predtetad times and heights for eaeh year of the period 
1890-1897 Taking the averages of the eight yeers, it appears 
that at open cdait stations, 71 per cent of tbe p^ictioiis of the 
times of high water were within fifteen minutes of the actual 
rimes, and 70 per cent of the low water asUfflates arere within 
themnettmtoaoC aoeoiaey Tbe esdmated heights were more 
accaratc, 9S P« ohab of the psedlctloneof tbe heights of high 
water befog withia eight iBEfaet of the obeerved height, end 93 
per cent, of the low wiser helghu were witfafo the sams maigfo 
oftorroc. Of ocmiie^ a dM are nce of eight inches meaas more at 
some plsces Sh«a at othen 1 n ev er t he lem, the fbtecasu as a 
whole may bt reguded as sattolgctory. 

NO. 1578, VOL. 61] 


Faoii the annual report of the Royal Alfred Obeervatory, 
Mauiitins, for the year 1898, we learn that the mean lainfeU at 
seventy-one statfons was 76 85 inches, against an average of 
77*89 Inches I the ralnCall for the month of August was the 
greatest on reeord, and was highly beneficial to the sugar crop. 
There were apparently two tropical cyclones in the Sooth 
Indian Ocean during the year, Che traclu of which have been 
approximately laid down on a chart The magnetogra[du were 
at work throughout the year, disturbances occurred on thirty- 
nine occasions, tbe principal were February 11-13, Mareh 
IS-16, and Sepcembtf 9-11 Photographs of the sun wm 
taken dally when the weather permitted, and the negatives 
were forwarded to the Solar Phyiici Ornimlttce There were 
sun spots on 303 days, the great feature during the year 1898 
was the sudden out^rst of activity in September, after a decided 
decrease as compared with the previous year No brilliant 
aurone were observed 

So little 11 known of the fauna of British takes that a paper 
on the Entomostraca of Lake Bassenihwaite, by Mim E M 
Pratt, published in Studies in Biology from the Biological 
Departments of Owens College," is of distinct value In an 
introductory note, Prof S J Hickson refers to the possible 
practical value of this Investigation to firiiery It is well 
known to fishermen that the lakes in Cumberland vary very 
considerably in their "trout" reputation Bassenthwaite U 
not regard^ as a very good lake for trout, but, on the other 
hand, it contains an abundance of perch and pike. It would 
be extremely interesting if in time a systematic study of the 
relations between the fidi-fsana and the Entomostracan fiiuna 
could be undertaken This would not be a very costly investlga 
tion, and Prof Hickson thinks it would require the whole 
time of a competent naturalist provided with a modest laboratory 
on the lake side for a penod of two or three years. Biology 
stands in great need of investigations of this kmd | but thoogh 
there are many willing workers, few fondi are available to 
equip them and provide them with the necessaries of life while 
their researches are in progress 

Th 8 subject of parasitiim in freshwater mussels has been 
investigated by Mr H M Kelly {BulUHn lUimQit Lahorm^ry, 
vol V , arL 8), with the object of determimng to what extent 
the degree of infecuon would vary in allied species m tbe same 
or different localities. The results seem to indicate that the 
capacity for being infested by each particular h3St is to a great 
extent a characteristic of the species. 

The first number of the Revne Scunh^ut R^u) for 

1900 cooUins an account of the addrettea delivered by well- 
known nataialtots on the occasion of the "Jubilee** of the 
Soctote de Bioliigle. An interesting survey of the history, 
growth, and work of the Soaety was given by MM Bouchard 
and Gl^, from which it appears that tbe progreu in the past 
has been mttofectory, and that theru to every augury for a 
hopeful future 

Thb manegera of the Marine Biological Laboratory of Wood's 
HoU, Mamachnaetts, have Usued an attractive lyll^ of ^ 
eottfse of stody and inatroetion fo tbe department of Botany 
for the thirteenth reason, from July S to August 15, 190& It 
comprises ooarsea of lectures, together with a laboratoty coarse 
of fostnetlob by experienoed teachers, on cryptogamic botany, 
fdaat phyiMogy, plant cytblogy, and microtechnique, together 
with special lectures and coorsee of lectures by experts oa 
btanrhts wbldi they have made their ^lecUl study 

Ih vd. ffl. (No. 6) of the R§e§Hs of the AnstraUan Museum, 
Ur R. Etheridge, Jun., describee, under the name of Bkei^ 
xyhm^ eorne remalua of a carious fern like plant from the Coal- 
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mwores of New Sonth Wales, Indicating a totally new 
Mrnctaral type Pem-inte hi its general chancten, thla plant 
presents the peculiarity of derrioplag tecondaiy wood In hi 
■ten, so that we hate the aasacktifn of fern foliage with a stem 
characteriitk of higher plant-groupa It is suggested that It 
may provw ,to be allied to the so-called Cycado-fillocs of Dr 
Potoms—organisms that appear to be on the border-line between 
the now wall^iffnenliated groups of Cycads and Fema 

!■ the same Journal, Mr £ R. Waite records the occurrence, 
on the coast of New South Wales, of an example of the ran 
IUbbon*6rii, or Oar 6rii, of the genus k$gal4cus Like all 
other knowi^ spedmeni, the present example was imperfect, and 
belonged to the female mx As is well known, there is great 
variatloo in the relative length and breadth of the body, as 
well as In the number of the 6n rays, of the different specimens 
of Rtgakcm hitherto obtained, but Mr Waite seems favour¬ 
ably inclined to the view that such differences an only of 
indlvidnal value 

In the Ath M Ltvuti^ viii (a), 11, Profl Pietro Tacchini 
gives statistics of the earthquake which occ u r re d at Rome cm 
July 19 of last year, and Dr G Agamennone discusses the 
Barillan earthquake of the night of March 4-5, 1898, the epi 
osntre of which was situated m the Apennines. Dr Pericle 
Gamba contributes a brief account of the magnetic properties of 
bricki, ftc , that have been struck by lightning, and his obser 
varioos are in conformity vHtb the theory that the singular points 
and ttmes (** punti dutintl e sone distinte**) observed in rocks 
and bricks are only produced in a powerful magnetic field, such 
as Is diM to violent discharges of atmospheric electricity, and 
that their magnetUation ii independent of the earth's magnetic 
field These oonclutioni accord with the views of Dr 
Folgberailer 

An ONO the Tinoui properties of multi-dimennonal space, the 
analogues of the five regular polyhedra arc of interest In the 
V§rh0mdiUngtn of the Amsterdam Academy, M S L. van Oss 
dheuases the " regular 600 cell," 1 1 the form bounded by 600 
Utfubedra, which can exist in space of four dimensioiii. The 
paper, which deals also with the self congruent displacements of 
the form in question, is illustrated by fourteen [^tes, showing 
the figures of the 600, the iso, and other regular forms in four 
dimensional space, so far as these can be made visible by thdr 
prqjectioason two mutually Independent rectangular co-ordinate 
planes. 

Wb have received an elaborate memoir, by Dr Wilhelm His, 
on protoplasmic rtudies of the ova of the salmon, published in 
the^iiAMV Stukimken Gettlhik^^ 1899, No 3 

As we learn from the Report of 1899, the Bristol Museum 
hu been enrkbed by a fine series of Neolithic implements and 
wsB p o ns presented by Mr J E. Pntchard, by whom they were 
co Us eted in Somerset and the adjacent counties. The mme 
iutltatlon has likewise received an unusually fine skeleton of an 
Ichtfayosaurns. 

FbOM Rome we have received a copy of Far wnMr, a periodical 
fo. I Aril, iBsInly devolod to literature and fine arts, and pub 
HAed fort^lhtly. The present number is illustrated by views 
of OrriMoGsthsdnLBnd thteooteuts, which border molt nearly 
oa scisneei $m riiort articles by R. Spins, on " Telepathy," 
sad hpA. Cesfogginl, on arbfieiai gems. 

Thb flfst part for (he current year of the Br0Ci$iimgs of the 
WssUdgton Aadmy of Sdenecs conststs of a synopsis of the 
Meiiosa sad Csirtffil Amsnean UmbelUfene, bf Prof J M 
Coulter sad Hr. J« ML Rose, illustrated by sevoral {dates and 
pgmnrnos texuflgsres. 

'• 1578. VOL. 61J 


Thb DtRober of La Adorns Afetamds for Jinnsty rninliilns 0" 
blogmphicsl sketch, by Prof G. B. Do Tool, of ths Iste CoMt 
AbU F. Caatrscane, together with a complete Itet of hit oo«» 
tribotlooi to botaaiosi litenture. Thu ooeopUs five pfSB 
of dost print, and comprises upwards of one hondiod sad 
twenty separate papers, of wbkh by for the larger mmbet 
refer to the structure, reprodoetioo, snd mode of lib of 

Fbom Dr A. Fock, of Berlin, we have reedvtd a pmapUst 
of ib 8 psges, entitled "Ueber die Grnndlagen dcr ertetea 
Naiurfombnng " It Is a phllotophieal dnsertarion dealing wttb 
the fundamenlid conceptions of number, Bugnitude, length, 
time, mass, force and energy, the doctrine of osmsallty, the 
atomic the^, the ether, and so forth, and it gives ns the 
general Impression of being well written snd dearly expounded. 
Menrs Mayer and MUIlcr, of Berlin, are the pubUibers 

A POUBTH edition of the Lehrbuch der Botadk Air Hoeb- 
achulen,** by Profo. Stiasbuiger, Noll, Schenck and Sohimper, 
hasjuft been published by the firm of Gustav Fischer, Jens. 

A ** Liverpool MathematicalSocikty" has recent^ been 
established Ata meeting held on January is, at the University 
College, Prof Sireom rend a paper on some hydrodyBsmiesI 
problems. 

A NBW and enlarged edllion of the Rev James Gall's " Ea^ 
Guide to the Constellations " has just been poblished by Messrs 
Gall ant' Inglis. The book provides a simple means to enable 
any one to become familiar with the constellations and the in¬ 
dividual stars represented upon the thirty smsH maps. 

MisbRs. Henry Holt and Co , New York, announce for 
immediate publication Atkinson’s "Lessoiu in Botany" and 
Barnet* ** Outlines of Plant Life " Both books arc simplified 
and abbreviated editions <rf earlier books by the same authors, 
and are adapted to the needs of pupils in secondary schools, 

A CLASSIFIED list of sepRiRte pnpers from the various 
publications of the Smithsonian Institution, at present avail 
able at a nominal {vice, has just been diitn^ted by the 
InstituDon The papers will be snppTied, by preference, to 
personi engaged in original research in the branch of sctence 
to which the work asked for pertains, to thorn engsged la 
educational work, and to coUabonUors of the Institution 

The prefoce of the thirty fifth volume of the " Zoological 
Record " contains the important anoouncement by the editor, 
Dr David Sharp, F R.S., that "This volame includes the 
literature of the CoelentcraU for two years, and brings the 
indexing of all the branches of soological literature up to date.** 
The volume was published towards the close of last year, and 
relates chiefly to the soological literature of 189S. 

Mr WiLUAM Crow, of Stratford, has issusd a "century 
ehart,** dedgned to indicate that the nineteenth century does 
not end until the completion of this year The chart shosrs 
100 years marked upon a dial, the lero point being at the pfoce 
where the figure XIL osoxlly occurs on the foce of a tunepmeu. 
The sero thus represents the dividing line between the end of 
one century and the beginning of the next, and a band dnwp 
upon the chart to indicate the positloa of the preseut you Is 
shown to have to reach the zero ^;aln to complete the qinetseft 
hundredth year. 

Axcono the other scientific books Ifi prepamtfon at-the 
OarendM Pmsi^ tbs foUowiiy aiu noteworthy —^Tbe Strue- 
tme and Ufe-Hlstoiy of the Harlequin by Prof U C 
Miall, F»R^, and Mr A. R. Hammond 1 " Ptqmlol Aspeeu 
of Soils," b^ Prof R. Warington, Fitat "A Catalcgne of 
Eastern Upidopters Heteroeeia la the Okfefd Unfoenkf 
Museum (Part IL Nocturaa)," by CMood C. Ssrinhsi 9 OnMa 
"Oignnograpby of Hants," tmdated by ^IW. J. Bayfep 
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T*|tS. I wad “A Testbook of ArltbmeUCt” by Mr 

UdMrt Haigwfw. 

A nKw moothly maguiM— 

tmM it! appf a acc at tko hoffawlng of thb ymxt the pab- 
IIAm heiDf the MeemlUeA Conpeny. The pcrlodlad fa a 
eeitpM ad^tlM to cototenponu^ Utentort, and ccmteliie In- 
■ Uu p U re emye 00 proffeu in Mveml depeitnenu of knowlMgt 
$c> fn o B ii repiei ente d bf wa article, by Prof, N. S Shelef, oh 
Ite eo n ne crio o between eoier enagy end termtHel formetlofu 
end pbewnmene 1 end Prof John Trowbridge gives en ootline 
of recent advenoes in phyricel ro lenc e For each department of 
die nuifaafaie, there Is an editor In France, another in Germany, 
and a third in England, o well as one In the Umted States. 

A 8SRIB8 ol monthly star maps, prepared by Mr Walter B. 
BhdUe for the Scottish Provident Association, provides a concise 
so iree of refierence to the ordinary observer not pos^jessing any 
special astronomical knowledge. The maps give a pUnispberic 
pnjecdoa of the heavens, u semi frosn London, for the fint 
day of each month at 10 p.m., each map being divided into two 
poitioiis, showing the northern and sootbern aspects respec¬ 
tively, A considerable amount of nsefol information is given 
in the letterpnu aceompanjrlng the maps. Including short de 
aeriptloiis of the mere Interesting celestial objecu, and par 
tlcnkrs respecting the planeu visible during each month. 

The sUth vohune In the bralogical collection of the 
^^Sdentia’* senes of snentific treatises, published by Messrs. 
G Cand and C Nand, Pans, Is coneemed with the ** Evolu¬ 
tion dtt Garboitc et dt rAsote,” 1 ^ Dr P. Maid. The three 
chapters which make op the volume deal respectively with the 
origin of carbon in tlm organic world, the origin ^ organic 
nitrates, and the dccompodt i on of organic compounds. Many 
subjects of interest to demists and plant physiologists are 
passed in review t for initance, the mxhanitm of carbo 
hydrates in leaves by means of diaitatu, the assimilation of the 
organic carbon from the soil, and formation of foity substances, 
the formation of the quaternaty compounds in the higher 
plants, and the relation of various forms of life to the proportion 
of carbon diomde in the atmoaphere 

Maasas. Williams and NoacATa’s current Book Cir 
cular*' contains the following announcements —Dr. R. Hartig 
has thoroughly revised his “ Lehrbueh der Baumkrankhciten,*' 
and will shortly isme the third edition under the title '* Lehr- 
budi der Pflanrenkrankheiten A second revised and enlarged 
editioD of Dr. JoUas Wiesaer's "Die RohstoSe des Pdansen 
rdcha” is in preparation. The first part will be issued 
sboftly —Dr Eugen von liaUc^ will publish very shortly 
tbp first part of a flora of Greece, Epirus, and the Ionian 
Is ia nd a, under the title of '‘Conspectus Florae Graeoe ” The 
first Instalment will consist of tome 160 pages, and it is 
eapeeted that the work will be complete In about eight parts. 
—The first part of the handbook of the Siphonogamm, by 
Drsi Dutila Tom and Harms, will very shortly be published 
nader ihe title " Genera Slphooagamanm."—A supplementary 
voMme to Beilstein’s " H a n db uc h " is being prepared by the 
Oermail C hem ical Society under tiie efUtorship of Prof Fisul 
Jaeobeon, and wHI be issued In parts during this year 

Thx system of determining hultades by ofaeerving at groups 
of statfaos dose together instead of at a sb^ station, was agau 
givefi a tihl by t^oen of the Sarvey of ladla department in 
189A ie refomd to b the report whbh has recently been 
pnhWiad. The pysten origbaled with Lient J Hersdiel, 
•event ynree|^ but was eilowed tef 4 iDp,tttaaiase tha) wfficei 
wie reMyed find the Work hsfon he had bllytbbomted lu 
fer ifcdneweapjSfaMwlb ^ fongitudbal station qt Agia was 
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selected ss the central point, but for reasons which had not 
been Ibnseen It was hood impocsibU to connect the outlying 
s tarinns by a sufficiently rigorous triangulation for a proper cudi 
pansoQ of the ofamrved and computed arirauths The laliiude 
obeervatioDS led to Interesting results, and opuuon is eaprens*^ 
that In more favourable country the system will prove highjy 
valuable * 

Thb dllntioa bw given by Ostwald In 1888, RTs: 

(where a is the percentage dissociation and F the volume of 
liquid containing one molecular weight of the binary etectrolytej, 
was a most important step forward in the study of solutions. 
But as further Investigation were made on this subject, it was 
found that this dilution law holds only for weak acids and bavs, 
and not for salts, strong adds and strong bases. The Ostwald 
espretsion was denved directly from the law of mass action, 
but subsequent attempts to modify it in the direction of lit* 
eluding strung electrolytes were cmpliicaL Thus Rudolphi^s 

^“(I - ^ HotTa A' = (f 1 were ad¬ 

vanced in 1895, luid the latter, which can be more compactly 
wnttsn A' 31 CiVCa’ (where C| denotes the volume conced 
tration of the dissociated portion and C, that of the uq- 
dlsfoclated salt), represents the facts fairly well fty 
" strong *' eleotrolytes. Since there Is no sharp Imp 
of deoiarcatioQ between strong and weak electrolytes, 
It follows that there must be electrolytes which are on thb 
border line between these two classes, and for which neither 
formula holds with accuracy In the current volume of the 
Z^itscknftfUr pkfsikaHstlu CjUmm, Dr W D Bancroft seeks 
to repbm these by a third formula, which, though empirical 
and indeterminate, may describe all binary electrolytes. This 
formula is AT = Cf”/Cn including both the Ostwald and van |t 
HoflT expressions as special cases. Dr Bancroft points out that 
the simplest way of determining whether the general formula 
K axC4''/Cc does or does not apply is to plot the value of log ( 3 | 
against log C, as ordinates. If the formula applies, the resul^ 
Ing curve will be a straight line, and the slope of the line gives 
the value of is. Values are given in the paper for solutions of 
potawnum, sodium, lithium, ammonium and hydrogen chlorides, 
sodium potaanum and silver nitrates, potassium iodide and 
caustic potarii, and with the exception of the most concentrated 
solutions, the data lie absolutely on straight lines, the values 
of n found varying from 1 36 to 1 55 A theoretical explanaUon 
of these fisets would be of the greatest Interest 

The additiooB to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Crm^Arrttr /o/sjwfrt) 
from South Africa, presented by Mr A Althorp i a Woodcock 
{Seoiefax rusticmla)^ British, presented by Mr W A Beau 
clerk; a Short-car^ Owl {^sta brachyotm) captured in thp 
Indian Ocean, presented by Dr A E Frest Hughes, two 
White-headed Sea Eagles (Afo/for/wr inuaetpAaius) from North 
Amenca, fweaented by Mr Henry Anger, a Laughing Kinj^ 
fisher {I}ac0U from Australia, presented by Mr J 

Kirkland, two Triangular spotted Pigems {Columha gmma') 
from South West Africa, presented by Mr J. Farminter, twp 
Wagler’e Termpiiu wagUn) from Brasil, ris 

Blanding’s Temtpinaf^lNiy* ^ Grass Snake (CratiUk 

evTM/fr), a Mocassin Snake fasHatut) froiA 

North America, a Fla^-backed Tortoise (TVr/iwfr plaiymiii 
from Bunnab, an Indian River Snake (TVv/fWSwMfKx 
an Indkn Eryz {SwyMjAmii from India, ten Reeve’s Terrapilfo 
(/JlessrariafuwwOfrom China, two — Chelodines 
op, hat.) from Australia, a Royal Python nryuij) froif 

South-Wept Africa, deporifod , tight Burrowing Owls {Spao^ 
raMfrudarfo) frmn South America, purchased. 
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OUR ASTRONOMICAL COLUMN 

Densitt of Close Doviile Stars.— Msny auihorltlet hold ' 
the opiokm that ihe mcRD dcnilty of close double stars la in 
general low u compared with that of Ihe inn. In the AHr 9 ^ 
A^iira/yMma/(vol a. pp. 308-318) there are two papers, bv 
Messrs. A Kob^s, of Lovedale, South Africa, am H N 
Russel, of Princeton, USA, which eaaroine mathematically 
the powble limiting values of the densities of those double 
stars constituting the Algol ijyt of variable*. The limiting 
value for the mean denAy of the star is calculated from the 
observed and dHrmitm of Itgkt vmnm/ioH, The results 

obtained udependently by the two authors are, considering the 
nneertainty with which many of the penods of variation are 
knoare, furiy well in agreement Tm general conclusion is 
Chat these variables of the Algol type are probably more than 
five or six times leas dense than the sun ‘ 

A New Piioror.aAi me Photomribil— Dr J Hartmann 
describes In the AttrophyuctU Journal (vol x pp. 321-333) a 
new photographic photometer he has devised lor use at the 
Potsojun Astrophysical ObMriatory, in the determination of 
stellar and olhcr magnitudes. The difficulties Involved in 
previous Instruments—vis distance between standard scale of 
intensities and portion of plate to be measured, apparent alter¬ 
ation of intensity owing to surrounding parti of plate—have 
been eliminated by employing a broken microscope, the two 
objectives of ahicn feed a single eyepiece with the Images of 
the standard scale and the portion of the plate under examina 
lion ( and, by arranging small apertures over both scale and 
plate, pn^tcally all contrast effect is got rid of The double 
microscope enables the two regions to be cwtically in juxta 
podtlon, so that the point of equalisation of intensity can be 
round with great preciilon 


A BRILLIANI METEOR IN SUNSHINE 

Tuesday affemoon, January 9, at 2h 55m p.m, when the 
sun was shining bdghcly in a cloudless sky, a large meteor 
was observed as a conspicuous object by many persons in the 
south eastern part of England Moving in a direction from 
west to east, it dashed rapidly acrots uie southern sky and 
6nally terminated its career, as observed from several places in 
Surrey and Kent, when situated under the moon, then m E 
by S , altitude ab^t 33** The rarity of a daylight fireball, and 
the astonuhing bnlliancy it mutt exhibit to enable it to present 
a striking aspect even in the presence of the sun, lends a spechil 
interest to the phenomenon, and makes it desirable to collect 
all the particulars concerning it 

I have seen about fifteen descriptions of the meteor, and they 
nearly all emanate from the counties of Surrey, Kent and Suf4ex 
Three of these accounts have already been quoted in Naiurb 
of January 18, and the remainder, in a Mimmarised form, are os 
follow — 

Mawda Vate^ ljondon% W Time 2h 59m —Apparent course 
of meteor due \V to E First appeared in S S W , and dis 
appeared somewhat to the right of the moon Track nearly 
.horliontal, about 25° alutude Nucleus elliptical, long tail; 
colour silvery } no sparks or explouon — J G Wood ( 

iyarl$ftgAam, Sntr^ Time about ah jom —A very con 
aplcuotts meteor passed from about 5 W to N F , and vanished 
silmost under the then podtion of the moon It was about 45” 
the horixon, and its line of movement curved downwards. 
Colcar very white, remiDdlng one of burning magnesium wire. 
It was rounded In front and unering to a tail, leaving a few 
sparks bdiind, bat no cloud —F Binnbi 1 {Ettf/isM MfcJkamc) 
GM$i^ordj. Snrrty Tune ah S3>n —The meteor svas first 
eeen to the S [? W 1 of the moon, and two thirds of the dis 
tiDce from the eaitn between the moon and the earth, and 
jpoved dowowarda towards the N , and vanished exactly under 
Death the ropon The lowest star of the three stars m Orion’s 
sword sras M near as possible in the place where the meteor 
vanbbed, drjh. 45m. p.m The head ms vm bright, pure 
white, a^ appeared about 3 Inches acroea It left a faint tail 
It sveet oat and did nqt borW — C > J Careless 

S 9 K Tiase between ah. wiq and 3h —A yellow 
etcor ahot from the r^ht hand side of ihP moon downwards. 


meteor 

appeariiig u 
as famween 3 and 
Mockamc 


Iha moon The duration was estimated 
4 aecoods.—Correspondent of Euglisi 
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BocJto$tAam, Roni Time ah. 5501.—A brlUlaiit meteor giassad 
Ecroaa the diy at about 60* above the horlson, and in ajceneimi 
direction from a little totheN.ofW tothe8.ofE. The 
meteor sraa very diatinct, and apparently of laiga slea. It 00m- 
prised a head and a brmhtly glowiiig bod^hka, as it tiavtlM, 
apMred to throw off flakes of flame. The meteor, leaving a 
trail of bright light behind It, vanfahed, as It seemed, quUa low 
down —Edward Kinoshail {Da$fy CrmpM)^ 

Emskunif Rout Time ah 37m —BrllHant meteor aeen here 
like a ball of burning rinc, emuiiiig yellow sparhai S e e m ed to 
move from S.W lo N E Vanished almost direct under moon. 
Path appeared perfectly horlaontal The meteor broke up as It 
travelleo, fiagments flying from it much velfoirar than the mass 
in front — Thomas Parker Mtchamc and letter to 

W F D). 

DumtMi —The daylight meteor ms seen here by my grand¬ 
son, aged IS, who says it fell almost vertically (?) from an or 
slightly N W direction It rerombled a very large, brightly 
lununoua, white kite arith a long tail It seemed to tall stndgm 
on to the houses of this town.— Worthington G Smith 
(letter to Natdrr) 

Sasthourmo^ Stissox Time between ah. and 3h 30m —A 
very bright mkeor rapidly traversed the sky from a little W of 
S to a little N of E The transit Was very rapid, and the 
direction slightly curved downward* 1 eaw it from the front, 
between the Wish Tower and Becchy Head, and It disappeared 
over Hastings, It pasmd just below the mooiL In mte of 
the sunshine the meteor showed with an Intense white brllluince 
Hie tail sras long and feathered —H E ScjtiiRB ^letter to 
W F D). 

Worthing^ Snssox Time between 3h. and 4h —As I stood 
facing E I saw something fall like a rocket downwards, running 
from & to N The bead was Urge with a very tong tall; the 
light was simiUr lo electric light 

Pyocombt^ Sustox Time an 5cm —As my brother was on 
his machine from Poyninn he noUced a meteor which appeared 
lo come from the moon. In the form of a ball of red arc blue 
fire, iRhiiig a course due northwards, and leaving a trail of light 
, behind it lor some considerable time —A. Reed {Smtsox Body 
News). 

The meteor was also seen at Weybridge, Surrey, darting 
towards the N It resembled a huge diraond with a long 
pointed tail 

I have been in correspondence with Mr Bouverie, who saw 
the meteor at Lewes, and with the Rev, R. Hudson, who 
noticed it from Bnshton (Naiure, January 18) The former 
says the meteor took a course from the lower side of the moon 
at an oblique angle towards N E The observer at Brighton 
■ays the first sppearance was 5** or 7” below the moon, and the 
palh sloping downwards from S E. to N , estimated track from 
<0* alt when first seen to 30** at disappearance behind houses 
In N 


It was a very fortunate cfrcumstance that the moon enaUed 
the place of the end pout of the meteor to be conectly aadgned. 
But the dcacriptloiu are, aa usual in such cases, somewhat dis¬ 
cordant } and the only alternative U to adopt a path which 
approximately satisfies the observations. There is no doubt 
that the meteor sras deModJim, though not at a Urge ai^, 
and that the earliest portion oT the flight svas over the S.S,W , 
as observed at MauU Vale and Eastbemme. Several obeerreis 
evidently did not notice the first part of the path, and thought 
that the meteor commeiiccd lU visible flight from a pUoe very 
near to the moon 

The radiant point svas probably at a rather low altitude in 
the S W sky It could hardly have been farther south, as the 
long path and rapid motion opjxwe such a view. Observations 
from the N coast of France would be very useful in settling the 
question 1 have derived the follosriDg finres for the real nth, 
which may be regarded ss pcovisroae], aiia lUbU to rev ia on if 
further de^ptions enme to hand 

Meteor begw—59 miles in height, over a point 10 miles 
eut of Valognci, near Cbemtm Fiance, 
Meteor ended-33 mites in he^, over Calais, ramoa. 
Length of path—175 miles 
Rjubatjpoint—380 - la*. 

The actnai velocity Is doofatfoL Aa 6 faseiver at Rdgato 
Heath says the meteor was visible for about aaeeaB 4 *’'lhngb 
'*lt traveiaad a considefable portion of the henvM** At 
Earlsfield, 8 .W., the delation w«s eedasaM oi 3off 4 

seconds. Several obe er v ei a say It moveu *ni|idfy,” 
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soti^ RECENTLY D/aCOYEREJ? SILURIAN 
FISH REMAINS A LINK IN THE CHAIN 
OF ORGANIC EVOLUIICN' 

17 VER SDM ihM dayi of Anscli and Marchuon the labject 
^ of the Lower PefaeoMfo Ftih Fmut hu been the moit 
in the depertnteilt of Pakeichthyologf naioly on 
flooounfc of the extetence at that early perrod of forma known aa 
Cqdialaapidian and Pteraapidian (Oatcoetma and Helerestiaci 
of lecent claaaiflcttwni) ao atranj^ly conatitnted aa to be well 
mA Irrecoodlable with any of oar recent and more familiar 
fliOMi Analogy to certain Imns apeeiea (ex Coffer Fiahea) 
teemed to a ag g ea t that thow archaic theae forma are 
afB«"g the moat apeoaliacd of alflcnown fiahea and while there 
haa been a generu conaenana of opinion that thia may be ao 
iCcent tenmncy haa gone to regm them aa the apwialued 


their nnique intereat Great thouLh the memoin f theae and 
other mveatigatora aa concerning theae atrange oigaidama none 
of them from a point of view of general intereat and accnncy 
of detail excel tboae of the author of the two under review^ 
oar focemoet anthority in Paheoaoic Ichthyology Hia deacrtp- 
tiooa and reatocntlona of theae creatnrea are everywhere repro 
dnced and it la matter for aincere congratulation that he ahodid 
recently have been compelled to return to their atud} 

Moat particularly doea the above remark amy to the 
Pteraamdue with the determination of the lyitematic position 
of whwh the monogruha before us are mainly concerned and 
the condnaiona arnvea at are the more welcoine in view of a 
recent attempt to deduce from the discovery of aappoaed 
reaemblancea m the minute atructore of their plates and the 
etoakeleton of the King Crmba a belief in a genetic relation 
ship between the two—one of tboae notonooaly flagrant fi ghts 



F b I —EMrAm Pmft do lal aipoct one th rd natorol 1 a 



Y a / d j/ HWM re^to ed oat 
1M w h tplMa half nuu al e 


repcamtativea of an ancieot and prudtive stock believed by 
some to have been aqnathona, tad even akin to the Jjampreya 
and UaA which m our modam claastficatoiy syatema are not 
adnutted to the Oaaa Puces at all 
Puder« McCot and Huxley are among the names of past 
tnaatera mcflamMy aaaociated with the record of their ear^ 
dueovarrt and, in ktar yeaia, Powrk Lankcater Jaekef 
Rab and othen» while Rohon baa qmte raoantly made 
tbam the anbject of for reaching gananduation m cephalo 
teBOM* whi^ thongh axtravaguiti baa a gffced to maintain 
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of foncy which dunng recent years have done to much to bnng 
pare morphology mto unjust ndicale Needleaa it m to my that 
the aathcMT of the memoin dismimes Uus as unfounded 
ConaiHcnooa among Dr Traqaaira later papen on these 
remarkable forma u tmU describing (/Ver Koj Phil Soc M 
vol xii) a nant Ce{dialaspu (C anm^re) from the Old Red 
Sandstone mOaithnw At l^lnne Of Its ap|iearanca( Dec 1893) 
It aeemad to thoac tnterasted to give promlae of further unicnie 
material from the SeotWah PalaeoaKiic and anre enough m hu 
panoltlniate ducoorse aa Swincy Lecturer the author on 
Detour 1898 annoanced at Sooth Kcnaingtan the dn 

cowyof the remains hero under conaidefatioo At thatiMere 

ha dealt folly with the long known Coelolepla acale , and du 
sipated the anomalies whtehhad hitherto beset it, ibowing it to 
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burc 

not A ihAik I for'while pouetted of en ei[ 
an apparently heteroceical caudal fiop of an extei 


ibark-like though 
:oral and 
!ve btanchial 
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apparatiu coraiting (^r^loTaeveaorelgfatietaor paitii it revealed 
no trace of teeth, Jawc, fin apinea, or pelvic fine, while median 
fins other than the caudal could not be recognised. The 


recognised. 

inipfttsion created by this announcement was profiaind, and 
from the context of his remarks it became evident to the 
eoologim pr esen t that there had been discovered new and 
probwy annectant forms of unique value, and that their beat 
nopes or the Scottish Silurian depoaiu mi^t yet be realised 

Shortly after his return to Edinburgh, the lecturer produced 
the first of the two memoirs under review, and therein an 
npuncad that the fish In question is that described some thirty 
mars ago by Powrie, its dUooverer, from the Lower Old 
Red Sandstone at Tunn JfllJ, near Forfar, by him named 
Cf/AoA^vrwr, and which he himself, noHnp that that name 
was preoccupied, had In 1896 re named Tluriita Further, he 
announced the very important discovery of its generic identity 
with AgassU's Thtlodus^ and, retaining Powrie's specific name, 
put it finally forward with adequate description and illuatradon 
aa Ththdus P^if a member of the family CoBlolepIdse, of 
the nature of whose representatives it enabled ni to form the 
first comprehensive idea. 

This oiicovery of the generic relationship between the so 
called Cephalopterus and Thelodus fomished ihe keynote to 
the main series of observations which followed, and the 
author very properly mads the TktUtha Pagti 
the subject of a nrit special memoir, intro 
ductory to the second Towards the con 
closum of this he lays special strum upon the 
peculiar characters of tfiat which he rmrds 
as its pectoral fin-fold, which, according to 
his description, would appear (Fig 1, pe *pt ”) 
to extend along the branchial free border, and 
to be '* continuous anteriorly with the outline 
of the bead " , while, of its Mteiior lobe, he 
remarks that the lappet like expansion *' 
which it forms **suggests an anilof^y with 
the cornual flaps of Ctfkalatpu^ wh^ were 
originally considered by Lankester as the equi 
vamu of pectoral fina" To this, to our 
reading the most noteworthy, pasmge in the 
whole monograph we shall return Passing 
on, the author, pointing out that while the 
Coelolepld in most respects resembles the 
PtcraspKlian its dermal covering noinu to an 
Elasmobranch affinity, concludes tW 


fomily of the Ce|dialaflridlane or O riao e ttaoi hi 

nfctmnry 1^ deal firstly with the Aiustridailhirmoit fWtark- 

able chaimcter which the two genera {BMmiik jued L m m im f) 

poMeei in common is the pannstion of a emiei of mediaa vaatial 

scutes extending along the greater length of the tnuk, and bear* 

ing each, throughout the poaterior leries in Birk/mim 3) 

aiM their whole extent in ZarawMiilFig 4), a broad eocepejeMo 

^ne of fonnidable aspect Beyond ttus very rioiarkablfehaneter 

they diflkt tn uu irsfdvjm, pome m ed 01 a beterooeical twdal 

. . . - . 


fin and a single dorsal, which (dl), with its body, u i 
a dense armature of elongated sentes, at first dMt . 
as ihe anthor naively remarka, a Pabeoniecid iHw t|he sowd 
scales runniiw the wrong way 1" The characters of ltd blaa 
scutes, the absonce of recognimble mouth, of teeth, ^ws^and 
operculum, the non-certainty of orbits, however, altqffitber out¬ 
weigh these superficial appearances as criteria of affinity, end 
Dr Tiiquair, dealing 0m j^satU with a series of apertuns, which 
iholio boundary and which tie thinks may 
Let out a case for an ostiuco- 
more remarkable, rince, 
beyond the row of scutes and the heterocercal tail fin, upon which 
Its presumed affinities with Birkmim are based, the specimens 
by which it is repremnted agree only in revealiiv a series of cfoht 
p«»t cephalic ikeietai roda, which {r ) slope obliquely forwa^ 


he along the poot oepholio boundary ■ 
be respiratoiy, with Justification makei 
dermatous kinship AatoMims U tdU 
beyond the row or scutes sod the heten 






Fk;. rtiConMl oalliMi nstunJ rubs. 



ty, concludes that through 
the Thelodus allies the Heterostraci may have 
had a common origin with the primitive Bias- 
mobnnchs -an argument previously formulated by Reis, except 
that he regards the Pteraspldians as degenerate 
So much for the fiist memoir, whi^, if it alone contained 
all that has come to hand, would have marked an epoch in onr 
knowledge of these roost mysterious of fish forms. 

Turning now to the second memoir, it may be said that the 
materials described m it were only obutned in 1897, and that 
the fimt that it was nut until the author received and compared 
these with the Powrie specimen that the identity of that hiaLtnt 
evidenL Hence the delay in the final determination of this. The 
1897 collection wax obtained by Messra. Maoconochle and Tait 
while sttrehing the Silurian Rocks of the Lesmahagow district 
of Lanarkshire, and it was by the latter genlleman supplemented 
in 1898 by material which included one of the new genera. 
Tlie total yield haa been five genera, of which four are new, and 
eight new species, and In the earlier part of the monograph 
%be author, retaining the ordinal name Ueterostrad for the 
Cmlolepid and Pteraspidlan forma, extends the definUlon of the 
former, regarded as a fomily of the order, so aa to include 
TkeUdus and the first of his new genera, JjmRrktm (Fig 2) Of 
Thelodus two new species (7* Scfificms and T /Atstsrr) are 
reoorded awfi deecribed, and of Lmmarihm three spedea All 
arc tmalli and iMmrMa Is cbancteiised by the pcesenee of a 
dermal armature dofisistiM bf relatively large conical spines, 
without a basal piste a) 

For the receptfoo m tbe remaining three genera, the anthor 
hu fimndlt neceamry to create a new family, tbe BtrkmuHt^ 
and a wew order, the Aimspida^ settlpg adde for the rootnent 
yet anoUier lemariiable form, for which the fonnatfon tA a new 


Fig 4 rwtond ootUav, sbont ulural sin. 


ia no 
The 


remarkable In the extreme ax are these structurea, there 
suotestlon forthcoming aa to thdr probable significance 
auihor points out that LmamiHt stands *^moch m Ihc 
relation io Birkemia as the nearly naked Pkmirtmtsm docs to the 
other gencfu of Paheofiiscidae,”aad we must be content to accept 
this on hit authority, 
of ibcae sti 
discovery, ^ 

problem they preseoL 
The remaining genus deroribed as new le AUltaspttt for which 
the author also creates a new family of the CephaUspidhui order 
Osteoetraa This genus is small, and beset 1^ "shagim bodies” 
which on tbe head^ve coalesced Into small polygonal pla t ea” 
that in the toil region unite to form ** flat rhombic scales.^ It la 
narkabie for (he joini poncisioo of the oonfignradon 


Ainber reniarkal 
of a Thelodus or 


e foil 
irlna. 


Lanarkia, and of a coui 


eotttde of 

maridngs <A tbe top of its bead which tbe antbor is IndltMil ttf 
regard as the ''outer margins of a pah of ocUtt, phwed aa in 
Cefdulaspb** (such u he has foiled to detect to anyoftfaa ether 
amodateo genera described in his oKmagraph aa new); 

Fasring on to general questioas of damUeatfoa and final eon* 
sidentioooftheinter reladonridpioftbemkotewetthycreatvreifr 
Dr. Traquah bentatei, to our tfatoktog toadnut the I 
ichtfayldm members of the Sub-Ctass Ostnoodenal, apu 
retaiolng thfo for tht leoepcfon of the Heiaapidiaft and i 
aspUUan Ibren and their alHcs ahme Tbe dato oetL 
his work is tbe eaodaHoo of the fera w with a .suppoaed 
brouA the Codotopldm, and ha IvMto 
totoa DiepaaaapMi^ Japan the^Mleant 
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|Mu ■flttIriMof wblcb b« lasiiled in 189 & The aole repre 
thu fron the Loerer Deronko 

orGBiq^ in Witt Genneny, wae raly deecrtbed faj Schithter 
in iMf • We app en d a figure m iti ifom which it will be Men that 
wfaUe u mp e ct to die poeeceiion of central (r ), lateral /) and 
r09tH3<f4)^MH“poi&kfbrwaidi"to the PteiupUian type, 
U theyeeetedon teamw It ■* poiott backwards *' tf> the C^o 
lepid I aod by ^neal to the coDdltion of the Psammasteldae, 
wmh the mmo^ holds to be Mar related forms, the ** stdtate 
trtesdca " of vUeh be has alrea^ come to regard as shagreen- 
MMles wfaieh have coalesced,” he bcllda up an argnment for 
morlgln of the plates of die higher Pteraspidiana nj fonon of 
jihapoen-granoles In linear series. 

ftaviiiff tfaas wbb much Jaadfioatlon strengthened his con 
vktlott that the Pteiaspidlan fishes have had a common origin 
with the primitive EhomobraMha, and that the Ccelolepide, 
PsaanDOateidie and Drepanaspidw are in order repreaentative 
of the aacend in g serlea wfafoh lead up to the Ptera^diani 
proper, the anthor returns to the consideration of the Cephal 



Flo. GmOmdfmtmitt mtored ootllnt, doiMl atpact, 

ooltdog Burkoi anuunapt. s ^ orbit 

aipldians, and, recalling the points of structoral community 
between the aforenemed JuUasj^s and the Coslolepidw. he 
coodndes that between the Pteiaspid and Cephakspid groups 
there k^ ** aftet all, an actual conaecdon ” 

As nught have been eupected, be IneidentBlIy rejects Cky 
p^s alHigod dkeovery of paired fin# hi Mawfis 
It will be remarked that the centnU point on which the con 
elusion as to die corainoo origin of the primitive Eksmob|aiichs 
and the getnooderml (nsiiig this term hi the author’s sense) 
tonii^ k the bomologislng of the ^tes of the higher Pteras- 
ridfatos whb iboas of the leu folly devefoped Drepanaipid and 
namotoriM typest So for m the central and rostral eletoents 
are coftcetne d writ and good 1 but while admltring the asnimed 
hdtoolaffyaftbeoQtooal plate of Pterypb with the postero-kteral 
dTDeSjpumlK we do not feel so sure kbnut nfpirahig these as 
tEe.foauhsorettc»eeiftentof the kteial fin-Baps SFThriodikand 
LemMa^^ttb at^ fendered thetoby ** uirsriy foncdunless as 
fins bybm^'efidheudfoimyield^ bony pkt^^ Inderiingwith 
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these kets, Dr, Trsqnair hss been led into a digressioDi avotir- 
ing of leoMiicy towards the ktersi fold theory of the origin of thp 
vertebrate limbs, to whwh Indeed he hasalready expresmd hiio 
self iavnwrahk in hu recent memoir on the Smachuui Qadodns 
Neilsoni. Following Powne, he draws atteniion to the r^ 
sembknee bnweea the suppo^ fin-fold of Thelodus and thm 
of the Uving Rays. If m this he ii right, the charmcterktlc 
feature of both Is the forward extension Into the head-regioa , 
and when it k remembered that ontogenclically the pectoral fip 
bod arises poB branchkDy, tbk extenumi can only be the result 
of forwara rotation, and therefore an index of extreme 
specklkation. If this be so, the author's implication that 
** we have here a very interesting pomt m connection with the 
much discussed question of the morphology of the [wired hm^ 
in vertebrates—a new and important corroboration of the 
lateral fold theory,** can hardly be taken in the sense which 
would seem intenoed There is, however, an alternative read¬ 
ing, to which he haa himself pointed the way, which we are most 
really inclined to adopt, via. that already alluded to {^/ am/ea) 
as mvolving a comnukon between the posterior pectoral 
lobe of Themus (/r ' iHg i) and the cornual nap of Cepnakspit 
which, with the author, we believe Lankeiter to have been 
right in regarding as the equivalent of a pectoral fin.” To pat 
the case otherwise, we do not tee the proof that the presomed for 
ward extension of the fig fold {pc ") Is fin like in structure, and we 
incline to the conclusion, esperaliy in view of the perforation of 
Us supposed inveAing |date tw the so-called reipiratoiy aperture 
in Pttraspts (i) that it is this alooe which has been converted 
Into the coni^ plate of that genus and the postero-kteral plate 
of Drepanaspu; that thkisin all prohamlityrepresentra by 
the comna of the Cephalaspidia, which may therefore well be 
acceuory branchial organs probably enclosing a central passage 
—** atna,** In fact, if not actual opocula! wherefore n would be 
mtarruting to ascertami whether tney encloce a central canal or 
passage and are lined by shegreen-gimnules or tesseise, as might 
well & if thb interpretation it correct And we further suggest 
as the natural sequence to tbk (3) that the posterior lobe cU the 
supposed fin-fold of the Coelolepidce {pc ' Fi^ I) alone represents 
the pectoral member of the true fishes, and u m tom represented 
by the comuil fkps of the Ccphakipldkns ; and (4) that the 
pectoral member of the PteraipidianB has yet to be sought 

We put forward this view with all reserve, and we submit that 
while It u not opposed to the facts, it still further justifies the 
belief to a connecUon between the Cephakspidian and Pterai 
puUan forms which Dr Traquair has revived All known facts 
of morphology justify the conclusion that the paired limbs of the 
vertebrate have be^ wholly evolved within that j^yhim, and 
there are not a fow which suggest that the pectoral and pelvic 
members have been acqmreolndependently in anteno-po^rlor 
succesiioo If so, may not the Ccwlepidfle end Cephakqpidue 
be now regarded (probably with the PteraspidBe as ven diitant 
allies) as the repn^tatives of an apodal stage in evoiatkm, at 
which the pelvic member had not yet come into existence 
Their extreme structural simplicity and entire lack of jaws, 
teeth, and apparent endoakelcton capable of preservauon in the 
fossil state, are certainly not at varknee with this view, and 
under it the old behef in their extremely specialised natUR and 
their presumed degeneration, towards which even Traqnair him¬ 
self inclines, with thUt in their affinity with the Mampobranebs, 
kmly disappears. 

The question Is one for the pakeontologiit, and while con¬ 
gratulating the oflkeri of the Geological Survey and the Edin 
DUfgh Museum upon the addition to their already matchless 
ooUectloo of these wood^fol remains, and the author upon the 
mastoriy maimer m which, as a true morphologist, and with 
^*ioal,^ he has worked them out, we look to him and his 
friends m the field to fomiih the next link in the chain The 
pr es en t one k a triumph for all concerned, worthy the author of 
'*The Fabeoniscidse*' and InterpRter of Pabeospondylus, and 
as markiag progresa U u eqnu to anything achlev^ in the 
pakeoDtoki^ (MT em last two decades. O B. H 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Os^FOKD —The following are among the lectures announced 
for the present term - Prof. Clifton, acoustics, Mr Walker^ 
pbyriori optics , Mr Hilton, elementary mechanics and posies, 
Sir, fikynei, elementary boat and light, Mr Jervis Smithy 
dynamo and motor machinery and electrical testing, ProC 
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Odlingi nticon, boron and flnonne compounds 1 Mr I'lsber* 
inorganic chemiHtryf Mr Watts, Of|^ic ebmittiy, Mr 
Veley, physical chemistiy , Mr Blaish, Um pneticc of oiganlc 
chemistry, Mr Vernon Hafooart, tbesufaicctsof theprehmtiiajry 
examination, Mr EUbrd, groups vi, vu , viu m MendeUef^ 
poiodic wyaum , Mr Elford, great chemists and their work , 
Mr Waldm, qmthetkal methods in organic chemistry, punn 
group, Ac , Mr WiUerman, the xeloaty of reaction aM eqm 
nbnum in bomogeneous and heterogeneous syste ms, Prof 
Sollas, history of Uie earth, Jurassic foeaiJs , Mr Dickson, the 
atmomenc circulation, nr Herbertson, nver banns and 
shorelines. Prof Mierx,elementarycrystallognphy, Mr Bow 
man some ludural silicates, Prof Weldon, goieral course of 
morphology, variation, inhentance, natural selection (con 
tinued), Mr Goodrich, annehda , Mr Tenkioson, elementary 
morphology, Mr C Unther arthropoda (continued), Mr 
Thompson, lauropsidan morphology, sauropadan palsrontolngy, 
Prof Gotch, general course of pnysiology, physiology of the 
excitable tmues, Mr Haldane and Mr Ramsden, subjects of 
the Final Honour School, Mr Burch, pbjraolog^ t^ysics , 
Prof Vines, elementary course—botany, Prof Tylor, amhro 
pology in ancient lilerature Mr Stout, mental evolution , Prof 
Case, psychology and the origin of knowledge 

CAHHRinc 1 —The Reader in Geography (Mr Oldham) 
gives this term three courses of lectures, on the geography 
of Europe, on physical geography, and on the history of 
geogimrtical discoveiy, respectively 

At Corpus Chruti College, Mr F (j Channon, eighth 
wrangler, 1897, has been elected to a fellowship 

Mr. W B Hard), Demonstrator of Physiology, has been 
awarded the Thurston Pnxe at Caitu College, for his physio 
logical researches 

The John Hopkinion memorial wing of the Cambridge 
•Univernty Engineering laboratory will be opened on Iriday, 
February a, at 3 50 Lord Kelvin will deli\er an opening 
address, after which the Master of Trinity will unveil a portrait 
of the late Dr Hopkinson, presented to the Laboratory 
subscribers 


Wb learn from the Athiuae tm that by the will of a wealthy 
Africander, Dr W Hiddingh, the Cape Unncrsity profits to 
the extent of 25,000/ , with x iile for new university buildingi, 
and 50Q0/ for the foundation of a scholarship The South 
Afnca College receives from the same source a legacy of 
10 , 000 / 

Wb understand that the Berkeley fellowships at Owens 
College, referred (n m a note last week (p 384) were given 
only for a limited number of >ears by a generous fhend of the 
College, and they have now ceased There has never been 
an endowment upon which these fellowships were an annual 
charge 

A Bli L ** to authonse the regents of the Smithsonian Insti 
<ution to confer certain degrees sm for other purposes ' has been 
introduced by the Chairman of ihO Senate Committee on the 
District of Cmumbia pnbluhes the following particulars 

of the provisions of the Bill —That the regenU of the Smrthsontan 
Insbtnbon be authorised to appoint a board of five examiners, 
who shall, with the approval uf the regents, prepare and publish 
a schedule of courses of studies preparat^ to the d»rees of 
master of arts, master of science, doctor of philosophy, and 
doctor of saence The exammen shall from time to time hold 
examinations m the City of Wsshington for the sud degrees , 
and, on the satisfactory conmletion by any candidate of the 
prescribed course of studies for either of the above mentioned 
degrees, shall recommend such a candidate to the regents of the 
Smithsoman Institution for sudi d eg r ees . The regents are 
hereby adtbonsed to confer, under suitable regulaoons the 
degrees above mentioned, and also the hononlry dqpree of 
doctor of laws Provided, That no pcison diall be accepted as 
a candidate Jbr the degree of master of aru or of doctor of 
philosophy who has not completed a course of study at least 
equivalent to the course of study required of esndidates for 
oorrespondlng dveas in the most advanced universities 
in the United States, and provided forther, That the 
degree of doctor of laws shall be conferred on no more than live 
persons bi any one calendar year The members of the board 
of examincfs shall held office dunw the pleasure of the regents 
of the Smithsonian Intticubon Each examiner shall devote 
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his enure time to the dntict of instmctfon and rxamihaflop 
asngned to him by the said regents, endi^ reeelveai^ 
of 4000 dollars per annum, except that the chairman of (iu 
boaid diall tcoave a salary of 5000 doUais per anoum 

Thb maugural lectore of the Department of Agifottitars of 
the Umvnrwty of Cambridge, debvem by Prof Soaervilts^ has 
been published by the Umvmty Press. The mtifect is some 
aspecu of the bmuringi of education and s ei eoce on practioal 
■multure Ten years ago very hula waa ^na for the odnea 
tm of the nual population in the prinoplea of egncultonl 
indastnes, but many agenaes are now at work, and the aamt- 
ance whM soence can give to agnonitore is slowly being 
recognised by fermeta. The establishment of a diair of sancar 
Hire at Cambndge, and its endoennent for ten years, should 
serve to extend the morement for increased attentioo to sgiicnl 
(Ural interests in education When the ten yean pnmoed for 
by the endowment have elapsed, it may confidently be expected 
that public opinion will see that the chair shall be placeu upon 
a permanent footing What has to be done between now and 
then u to show that farmers who use with intelligent discmmn 
ation the teachings of science have the best cham of ■nrMf 
Agneultoral practice which neglects saentific results is doomed 
to fiulure, but if science is engrafted upon practice, it u possiUe 
for farmers to hold their own even m tbeie years of depremion 
'*Itu the fortune of agriculture,'* remarks Prof Somemllc. 
" to be indebted to science at almost every turn Zoology ana 
phjfsiolpgy play their part in such dtrecrions as the breeding and 
feeding cl live stock, in the various ramifications of the sctennaiy 
art, and in the attractive arction of economic entomology 
Ideology affects practical igriculture to a leas extent, but no 
Kience adds more to the pleasures of a farmer’s life Mathe¬ 
matics and physics lend their assistance in such secuoos of a 
former s srork as the calcufouon of volumes and areas, in dram 
ing, leselhiig, road making, the use and maioCenance of 
machinery, aM the like ** To this may be added that the 
agriculturist who has a knowledge of the pnnciplei of fihysical 
and natural science u better able to discern directions in which 
cultnalion m^y be improved, and to take advantage of the 
results of sgncultural research than the farmer who does not 
poMets such knowledge Prof Somerville’s lecture should be 
widely distnbuted among agncuUunsts so as to correct the im 
preision, still too common, that science is theory and that 
practice IS ludependeot of it 


SCIENTIFIC SERIALS 

Amaruan J0ummi Scitnca^ Januart^Prodocts of the 
explosion of acetylene, W G Mixtcr The study of the ex 

pmon of acetylme was continued in order to obuun buett for or 
against the author s hypothesis that a sufiScient frequency of 
molecular impacts is requisite to secure spread of exploaive 
change throiwhout a gas The experiments so for an not 
conclusive Acetylene u always founa after sparking and ex 
plouon The autbor believes that it is not nsiduaJ gas, but is 
formed subsequent syntbesu Thu u supported I7 the foct 
that an endothermic compound of carbou aM utiogen u also 
formed in the eudioineter —Glaciabon of central IdahcL by 
G H Stone The occurrence of wood in the esker gravels of 
Idaho suggests a comparison of that region with New Engfond 
The lane valley ice sheets or Piedmont glamcis of north central 
Idaho formed a type intermedutc m character betw e en the more 
strictly local glaoers found ftuther south and the gnatoooflttent 
ice sheet of British Colunbu —Gnftonite, a new mineral, by 
S L Penfield The mineral detenbed u found on the aoutn 
side of Melvin Moonlain, about five milei west of the village of 
Grafton, New Hampshire It u an iron manganese phosSrato 
closely anafofotts to tnfdnrlite, with whi^ it u found intergrawn 
—Ex^orabons of the AAmmi m the FaoiAo Ocean, fay Alex 
anda^Agasrix (see p an) ^Gaasdtntloa of the ammoniun- 
magnesium arseniate of analysis, ^ Haitha Ansthu Whan 
smmoniaral aftagnestt mutare in sluht oxcem u added to the 
famtly add adution of aiaenic ackT (panyug no amraonlnm 
salts) in a voluine not excaediiig aooe e , the pmpttate a p pm ua 
to foil m ideal condition 

Siymmis Mmikfy jattuaijr —Low 

barooetno praMun on Deeemte 09,10^ Tna notea iMar to 
the resduffS akms the lumarkaUa ouuna of the a to s iB , w* 
to(A firat an oasterlj track along the aouth of Ireland, and \ 
suddenly dwqgad u to a nortbarly 90a over the Ido of " 
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TlwnlnlniaBi •etmi tobavebMoaboitt 9ft*i IdoImi ; at Cundcn 
Smian. Londoo^ whm tbc lowast nadlog wu aS 247 inches. 
Tfi 4 tnHf lower readlagi there since 185S have been j 8 333 
Inches on January 34, 187a j sfS 364 inchca on December 4, 
18761 and aS 395 inches on Decmber % 1886. -^Severe ftost 
in Deomber 18^ A table showa the nwbcr of shade minima 
below I5*« Near Hereford a lempcreture of - a^ was recorded 
on the ijth In a screen of the Stevenren pattern At Lyme 
IUgls» DoiMt* a correspondent writes that some 8oda*water 
homes which irere opened on the mlf links all instantly froie, 
before being opened t^ were perfectly ftoid and free from ice 


SOCIETIES AND ACADEMIES 

London 

Royal Boelety, December 7, MytrMuuts and 

the AnoeRry of the Helioporldse." ByJ W Gregory, D Sc 
Commnnicated by Prof Lankester, F K S 

The recent Uae coral HiH^p^ra presenu striking renemblances 
In Rrnctore to the pabeocolc Hdwliiis All the earlier writers 
on corals accordingly regarded the two genera as intimately 
allied Bat some huer aaihorltlcs coodder the resemblances as 
accidental, and tbat the corals have no special affinities* Thus, 
according to F Bernard, /fr/te/sns and BehoHiis belong to dU- 
tlnct subfdiyla. Lindstr^ adimti only oim species of Htlhpora^ 
and regards the genus as quite isola^, as eaenoally distinct 
in structure from and as further separated from the 

latter by ** the total absence of all connecting links from the end 
of the middle Devonian to the recent times.** The author, 
however, considers that the original view of the close affinity of 
ffeHoptrm and HiUahUt is correct, that the two genen are 
essentially similar in structure, and that they are linked by a 
series of eocene and cretaceous corab Amongst these fossils Is 
the genus P^ytnmaeis^ which is redeacribed, and a new species 
of atliopmra nom the cretaceous of Somaliland. It is sugg^ed 
that has descended from the palnmcoic Helkiliudm by 

degeneraefon in sire and increare in number of the coenenchymal 

*'On the Association of Attnbutes in Statistics, with 
Eaamples from the Material of the Childhood Socieiy, Ac ** 
By G Udny Yule Communicated by Karl Pearson, r R S 

Oeological Society, January la^-W Whitaker, h R S , 
President, in the chair —On a particular form of surfsce, the 
result of glacial and snbaerki erosion, seen on Loch Lochy and 
elsewhere, by Dr W T Blaaford, F R S* This form of sur 
fact, first noticed by the author on Lake Como, was afterwards 
obrerved in the Great Oleo of Scotland and In British Columbia. 
It cons is t s of an almost even plane alopng at a moderate or 
hkh angle, and cut at Intervals by small ravines or channeK 
The sides of the Great Glen have heea planed by glacier-action 
to a greater eirent than usual, and betwesn LoSi Lochy and 
Loch wb, near Laggan, the sides of tbc Glen have a regular 
and flat Rope of over 33* up to about 1000 feet above sea level 
Nmnerous stream cut channels draining down this slope are, on 
an avenge, not more than loto isleet deep, but some quite ex 
oeptfonal eaamples may be 50 feet deep, thewe channels occupy 
len than a fourth of the surfiicc la addition there are larger 
glens which, although they run out into shallow ravines where 
they cut the sloping side ^ the Great Glen, are frequently 500 
feet in dMh among the bills. If these were ordinary stream 
valleys before tbs Gfadal Period, tbc cutting away of the ndges 
separetlng them to the extent of at least 350 or 300 feet must 
be attributed to gUdal eresfon on the snlea of the Great Glen 
The emion of the small ravines in the glacial slope must have 
been effected by streams in post Gladal times, and the measure¬ 
ment of their rate of erosion mMt be exported to throw light 
on the amount of time which has elapsed since the Glartal 
Period in this district ‘*The genml effect pi^uced by the 
whole evidence is . . the small amount of denudation that has 
taken place stnoe tbc Great loe Age, and the necessary deduc¬ 
tion that no gnat period of time, mreioied in yean, can have 
elaiaed betwean the Glacfad Epo^ and the present day "—On 
thtgeolagy of Northern Anthisy (Fart 11 ),^ C A Matlcy. 
—Ae formabon of deodritei» by A. Ortavius Watkins. If two 
plaoe-earikimsbeaqMutqfodby a film of stthabla plastic material, 
and oae^sarfocc be rotated dowly on the otbec through a imaU 
an, tbc idasric msrerial ooUecte into bsandnng forms similar 
to theafrvHnre of dmuMes. The dcodnde form starU from 
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the part fortbest from the axis, and the flow of material is firom 
the sm^ler to the larger branches, the smaller unilhig to form 
the larger. The author explains dendritic stractura by the 
fi»Diatiui of a fissure in rock which becuotes filled with a flda 
film of dendndc matenal 1 If the fissure is slowly widened, the 
dendrite starts where the widemng commences, coincUing doo- 
drkes being formed on each wall 
Royal Mateorolojrical Society, January 17 —Annual 
MertiDg —Mr F C Bayard, President, in the chair —In fate 
presidential addrasa, Mr Ba^rd ducuued the meteorologieal 
observations made at the Royal Obeetvatory, Greenwich, daring 
the fifty-one yean 1848-18^, and brought out in a novel way 
many interesting features in the variabiUty of the vanoos observ* 
atioos of the barometer, maxlmom and minimum temperatures, 
relative humidity, direction of the wind and lainfiUl These 
were shown in a diagiammauc form on the screen by means 
of a number of lantern slides. The address was alv> illustraied 
by vanoni views of the Royal Observatory and of the instru¬ 
ments employed —Mr O J Symons, r R S , was elected 
President for the ensuing year 
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Academy of Sciencea, January 15 —M Maunce L^vy in 
the chrir —On the di^ribution of the almonnal residues of a 
function, by M H Padtf —On the reduction of an algebraical 
problem, by M J Ptamcki —Determination of the invananls 
attached to the group Gi^ of M Klein, by M A Boulanger 
—Vector fields and fields of force Reciprocal action of scalar 
and vectorial masses.—Localised energy, by M Andr£ Broca. 

-On the distribution of potential in a nrterogeneous medium, 
by M A. A. Petrovsky —6n the co-volume in the characteristic 
equation of fluids, by M Daniel Berthelot. A comparisem of 
the experimental l^herms for carbon bisulphide, ethyl chloride, 
carbon dioxide and ethylene with various modlficatloiu of the* 
Van der Wools formul^ If the co-volume 6 be regarded as a. 
function of the temperature, (he Van der Wsals equation can, 
be made to represent well the liquid state. The formula pro¬ 
posed by the author » ^ I 1 b o 3 , where 


IS the CO volume at T, that at the critical temperature, T«. 
—On the mechanism of hearing, by M Firmin Larroque. For a 
simple sound, whether the wave phases are concordant or not, the 
centra of perception receives two transmitted impressioni to¬ 
gether, there being no interference in any case For two simple 
or complex sounds, two corresponding impresrions are received 
by the centre of perception, tnere being neither beats nor re- 
fultanu, the two ears being acoustically distinct—The per- 
manent modifications of metallic wires and the variation of 
their electrical resistance, by M H Chevallier If the rerist- 
ance of a wire is R at a temperature T«, then heated to T, and 
again measured at T^, in general, the reibtance R' last measured 
will be different from R The phenomenon appears to be doe 
to a tempenng effect, and is most clearly marked with metalx 
and alloys that have not been hardened The effect is vere 
marked with ordinary platinum silver wire.—On the Hafr 
phenomenon and thermoi^netic currents, by M G Moureau, 
The thermomagnetli. currents discovered hy Nernst and Ettings- 
bausen in 1880 to exist in a thin metallic plate placed in a 
magnetic field normally to the lines of force and Ixaversed by^- 
a rat current Severu attempts have been made to explain 
these phenomena, by liypotheses resting upon numefous ar¬ 
bitrary assumptions. The author now shows that these re¬ 
sults are an immediate consequence of the Hall effect, 
the vahaes calculated from triis pomt of view agreeing 
extremely well with the experimental numbers, except in the 
cases of nickel and cobalt, which require further invcstif^on. 
—-On the discharge of electrified books and the formation of 
osone, by M F Villard. The author concludes fn>m bu ex- 
perimenu that in ordinary air incmndescent bodies may emit 
kathode rays comparable to the Lfnard rays, but of very low 
voltage If this Is the case, several distinct phenomena can bn 
expiraed 1 the power of discharging elertnfkfl bodies p nMcsscd 
tor flame, incaiiaeaceDt bodies and | 3 iospborai, thedkeharge by 
ultia violrt light, the production of osone by flames, incan* 
d es c en t bodies, oxidation of phosphorus, electric sparks, and by 
imdinm -^n a method of SBeasuiiDg the velocity of the Rontgen 
rays, by M Bernard Brunbes. The ordinary methods of 
measori^ the velodiy of light cannot be used with the X rays 
sinee they are not refined, but by applying the discovery ^ 


ITATURB 


{jAiriJAiiy 95, MI909 


'Swyagedtaw of the efect of the X-iftjfi ppoa (be dledMife of 
bodies just below their ordlneiy sparking potential, It has pio^ 
to be possi ble to obtain oompaiatlve measurements of t^ 
velod», wfaleh eroold appear to be of the same orto as nlta* 
▼lolec IlghL--On the natare of white l^cht and the X-iays, bf 
M E. Carvillot—^Thc rntmerlcal laws of chemical eqnili 
brium, by 1 C. O Boodouard The formula of Le Chatelier 


is applied to the leactioo CO| + C 2 aCO^ and the com 
p o ro op of the gas mixture caknlated for temperatures be¬ 
tween C. and 1050" C-^D the elsctnriyils of potas- 
ihim chloride, by M A. Brochet The yMd of chlorate Is 
cottsidefably increased by the presence of a little potasrinm 
tairbrewiate In the solution. Cunres are given shying the 
pseoums of dbloffine present as hypochlonte, chloride, and 
ehlorate after a varying number of umpire hours.—On a new 
cxystaUiscd molybdenum sulphide, by M Marcel Cukhaid. 
By h e ating monrbdennm btsulphide lu the electric fomace a 
loerer sulphide, McbSt* ^ produced, which can be obtained as 
long steel grev needles from the melted mass by treatment with 
aqua regia. Heated to a red beat in sulphur vapour the bisul¬ 
phide u reformed, at higher temperatures It is oissociated Into 
Sttlnhur and moli^enum ^The action of magnesium upon 
saline solutions, by M Henri Mouraour —Automatism of the 
(lerve cells, M Pompllian. Cunres arc for the auto 
matic movements observra in DytUtus Mamnahu The author 
concludes that nerve cells are constantly dlsengigiog nervous 
energy, without any excitement being required, and hence that 
^lervQus acuvity is really automatic, although varying in in 
tensity with time. The higher nervous centres under wwmal 
cotidldons exert a controlling influence over the lower 
centres, the activity of the latter being clearly shown 
llrben the former are removed Hence It would appear in 
pa^mlo^ that the tremors may be explained elthw 1^ a 
oiinhratlra of the controlling power exercised by the higher 
Cerebral centres upon the lower medullary centre^ or by an 
Inertaae of activity of the latter —On a category of crystalline 
groups escaping optical invesogationi, by M Fm W^leranL 1 
In genend, in a crystalhoe grouping, tM different crystals can 
be easily distinguished, their eUii^las of optical activity having 
dlffsrent orientations. If, however, the orientation of the 
eiTStab are symmetrical with respect to the elements of tym 
metry of this elbpsoid, it will be impomible to distinguish them 
by polarised I^ht Cumenglite and ohiastoUta are considered 
U .examples.—On the denudation of the central plateau of 
Haye, or Korft de Hm, by M Blelcher —On the presence of 
(he Upper Eocene in Tunb, by M Flick. 
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A YEAR OF BfOLOGV. 

LAnttit Bi0l0giqut Comptes rmdut annuels des 
Tnvaux de Biologie gdndrale, publidt tout la direction 
de Yvet Delate, profatteur h. la Sorbonne, avec la col¬ 
laboration d^ln comittf de rddacteart, Secrduire de la 
rddaction Georges Poirault, directeor du Lpaboratoire 
d’enseignement topdneur de la villa Thuret, b Antibes 
Troiiifcme annde, 1897. Pp. xxxv + 842 (Pans 
Libiaine C Reinwald, Schleicher Fr^res, dditeurs 
1899.) 

T his biological annual hat improved with each year 
of Its life, and its third volume, which deals with 
the literature for 1897, commands our admiration and 
gratitude. There is no denying that the bibliographic 
lists are fairly full, and that the summanes give the gist of 
the boohs and papers reported Ik fills what was otherwise 
more or lets of a gap in our bibliographic resources, and 
every biological laboratory throughout the world should 
make it a point of honour to have the volumes upon the 
shelves for reference. Furthermore, the work is being 
so well done that all those who are busy over the general 
problems of biology should see to it, in their own in¬ 
terest, as well as in that of science, that copies and 
abstracts of their papers are sent to the editon 

Believing that criticism is the sincerest form of flattery, 
ne would use this opportunity to make a few suggestions 
The “ Annual ** hat not only improved every year, bu^ it 
has grown steadily bigger, and it is now a mo»t incon 
veniently heavy handful Can it not be kept within more 
moderate compass ? On this point we have three criti¬ 
cisms (1) That ov^r 160 pages are given to mental 
functions, which seems going a long way, seeing that we 
have p^chologtqut as well *, (2) that some of 

the reports are outrageously long, especially when the 
conclusion hinted at is that the paper is not worth very 
much after all; and (3) that the classification adopted 
favours overlapping and repetition The last point seems 
to us so important that we venture to enlarge upon iL 
At they stand at present the chapters aie .—the cell, 
sex-elementa and fertilisation , parthenogenesis, asexual 
reproduction , ontogeny, teratogeny , regeneration , 
grafting, sex, secondary sex characters, and **ergato- 
genetic polymorphism”, metagenetic polymorphism, 
meumorplKi^ and akemation of generations , latent 
characters; correlation { deadi, Iminoitality, and the 
germ-plasna,! general morphology and physiology , here¬ 
dity , vathi^n, origin of species, geographical dis¬ 
tribution , ndrvoos system and mental functions, general 
theones and generalities KdW| as each of these twenty 
chapters has its bUdiography and introduction and sum¬ 
maries, there IS bound to be fteedfets pnntmg and over¬ 
lapping Can the committee not invent something 
simpler and more logioU ? It is too soon to stereotype 
Mss arrangement 

TentOgaay and varlaiKm overlap, variation and the 
origin of apeoos overlap, entogenp and general physio- 
Mgp overlap) latent characters and heredity overlap, 
amdgoeo. In shcfft, tfmrt b a great lack of higdlty m 
the ciassiflcaiion adopted 
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Would it not be better to have a more general scheme ? 

(1) morphological analyis ^cell-structure, tissite- 
structuie, fee ; (a) physiological analysis funcaon, 
growth, correlation, deakh, &c , (3) rcprodnctioD and 
sex—including chapters 2, 3, 4,9, and perhaps others , 
and so on There is room for niu^ differmce of 
opinion, but twenty chapters are twice too many 

It may be answered that the numerous divisions facili¬ 
tate reference, but the separately designated subjects 
would not be less accessible if they were sub-divislons 
of larger categories We would press this point on the 
consideration of the editonal committee the more urgently, 
since It seems to us that the elaborate classification has 
sometimes proved a snare Thus we should like to know 
why papers by Karl Pearson and others dealing with 
** spurious correlation,’’ &c, are included in the chapter 
on physiological correlation Is not this a misappre¬ 
hension ? 

In the same connection i»e may refer to the editonal 
note on polymorphism, which we regret a^r inability to 
appreciate Three kinds of polymorphism are dis 
tinguished (which are treated of in three different 
chapters)— (/<) ergatogenic polymorphism which depends 
upon division of labour (which should include not only 
the polymorphic adaptations of an ant hill, but functional 
** modifiqations as well), (^) metagenic polymorphism, 
associated with alternation of generations , and (c) ccco 
genic polymorphism which results from the action of 
the environment (a particular case, surely, of environ 
mental ’’modification") But why not also add vaiia- 
tional polymorphism, which would t>e a nducho ad 
absurdUm of the extended usage of the term ? 

Many of the chapters present some striking feature of 
interest, giving a charm of individuality to the workman 
ship Thus the chapter on the cell includes an account 
by A Labbd of the artificial cells which Ascherson made 
in the memorable year 1838 With his artificial cmul- 
Bions he was a pioneer on a path which Butschli and 
others have followed up, *’ and if he Bought for homo¬ 
logies where there were but analogies, some moderns are 
open to the same reproach ” The second chapter con 
tains an essay of twenty pages by L Guignaid on chro¬ 
matic reduction, which is very welcome , but the bulk 
of It has been printed elsewhere, and it seems far too 
long to be consistent with the precise scope of this 
annual We are ungrateful enough to object also to 
Pruvot’s fine essay on fresh-water faunas as too long and 
independent for the present publication The thirteenth 
chapter is made conspicuous by the essay of £lie 
Metchnikov on senile degeneration, showing up the 
organism’s seamy side—its imperfect integration, its 
anarchy, lU struggle of parts—of which senility is the 
ddbdeU Needless to say, the essay is original and 
charming, but to our tlnpking, it should have been pub¬ 
lished m the Rwua des deux Mamdes^ and not here It is 
magnificent, but it is not a “compte-rendu.” We fear, 
indeed, lest these introductory essays, if not kept more 
sternly within bounds, will harm the annual instead of 
helping It 

As for cpticisms of technique, they are not much 
our liktqg, especially since the vtrfume represents a por- 
tpntous jimount of disinterested labour, the results of 
which jire of great value to aU biological workers. There 
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hu been great improvement, but it mutt be confbtied 
that there ib itill need of increased carefulness. Thus, if 
we uke (quite at random) p. 793, we have SPipaper by 
Bfltscbli stated to extend from pt 391 to pi 593 of the 
ArcA Entwickmsck,^ which is incredible, Haacke^ 
text-book called a Grunddiss, Hertwig’s " Streitfragen’’ 
wrongly spelt, Hickson's paper on the medusae of 
MiUepora cited where it seems irrelevant—trivial mis¬ 
takes all of them, but too many for one page, and it is so 
elsewbero. AU the same, this third volume of “ L’Ann^ 
Biotogique” is a 6ne piece of woik, and every biologist 
wiU wish It the success it deserves. J A. T. 

AN ARITHMETICAL MISCELLANY 
Bxiracu d*AriikmiUqu* Par J Fits-Patnck et G 

ChevreL Deuxi^me Mition. Pp. xiv + 68a (Pans. 

A. Hermann, 1900) 

HIS second edition of a very entertamipg book 
differs from the first by the inclusion of more than 
500 new and unsolved examples, and a supplement on 
commercial anthmetic, which, no doubt, will be found 
very useful by the French Khoolmaster, but is so in¬ 
congruous with the rest of the woik as to recall Horace’s 
wett-known parable of the mermaid and its analogues in 
literature and art 

Apart from this concession to the practical, the 
authors, largely imbued with the qnnt of Edouard I^cas, 
have provided their readers with a varied store of illus¬ 
trations of Diophantine arithmetic and of nnmerous 
fundamental propositions in the theory of numbers 
Thar solutions are very clear and simple (though they 
might, with advantage, have made more use of the 
notation of congruences), and they will undoubtedly 
succeed in promoting a more general and intelligent 
mterest in the theory of anthmetic. 

Many of the examples are of a very elemenury 
character, but there are some which deserve the atten¬ 
tion of expert mathematicians For instance (p. 366), 
we have Lucas's determination of n/f the pnme fisctors of 
(a**®-><••)/(«where a, ^ are the roots of , 

the last five of these primes being 

«S 54 * 3 S 9 . a 5 ai 5 *oi 90 i, 3444967764 *. 153790567559 . 

733*687457*1 

This result is said to have been verified by M Le 
Tjasair Again (p 158), the Rev Father J Pervou- 
cbine, of Perm, has found that 3*^ -h 1, comprising 
2525333 digits, IS divisible by 167773161 ( * 5 3* -h 1), 
which IS prime. Here are mystenes which we mutt 
leave to Lieut-Colonel Cunningham and Mr Bickmore 
to unravel 

An agreeable element of humour is supplied by 
Question 399, on the interpretation of Art 757 of the 
Civil Code, that ambiguous drafting is not wholly un¬ 
known on the other side of the Channel is a surprise 
which is not without its consolations. 

It would be tedious to detail even the more coa- 
IpMioas f^itures of this handsome volume, enough to 
aay that every student of anthmetic will find m it some¬ 
thing to arouse h» mterest and extend his knowledge. 
If he IS a novice, the study of this hook win help him to 
appreciath the works of at least the earlier mast^ such 
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as Euler and Lagrange; if be is a veteran, he will find 
recreation in turning over its pages fe )iU lenure 
moments 

There is one rtflectitm which a periMl of the work call 
hardly fail to suggest The pravmce of arithmetic u so 
definite that one would expect its methods to be meikedl 
by A general uniformity But thu is for from being the 
case I and there is, m particular, an unmistakable eeo^ 
trast between Diophantme arithmetic end the seven, but 
noble science founded by Lagrange, Gauss and Kuamer, 
which we may dutinguish as the analytical theoiy of 
numbers. Their pomu of contact in such tbrngs as the 
elementary theory of congruences and of residuQs only 
serve, at present, to accentuate their divergences , it may 
almost be affirmed that they appeal to difierent clasasi of 
mind To use a metaphor, we may say that one is the 
primitive gold-mining of the individual prospector, the 
other the systematic working of a quartz miC with the 
help of modem machinery Just now the analytica 
method holds the field, there are several reasons for 
this—the development of the theory of algebraic integers, 
the influence of function theory, the general “ antbmetlc- 
ising ” of analysis ; but a reaction is almost certain to, 
come. It must be remembered that all the available evi¬ 
dence seems to show that Fermat's methods were essen¬ 
tially Diophantme, and there is very good reason to 
believe that he was in po s s es s i on if soiBe peonliar 
analysis, the secret of which died with him and still 
awaits rediscovery Whether this is so or not, there 
can be no doubt that the cultivation of Diophentine 
methods deserves more attention than it recaves. The 
nsk of failure is great, but the chance of finding a 
treasure island exists, and ought to appeal to that spint 
of adventure which dwells in every mathematiaan who is 
worthy of the name. G B. M 


MISSIONARY ANTHROPOLOGY 
In Dwarf Land and Cannibal Country A Ricord oj 
Travtl and Dtscoviry in Central Africa^ By A. B 
Lloyd. With an intr^uction by the President of the 
Church Missionary Sociay Pp. xxiv+385 (London: 
T Fisher UnwiD, 1899) 

URTHER information regarding the dwarfs of the 
north-eastern part of the Congo Basin u ope of the 
main desiderau in Afncan anthropology We therefore 
turned to this volume hoping, from its title and size, for 
detailed measurements of these dwarfs, convmasg evi» 
dence as to whether they belong to several tribes or are 
all clans of one tribe, and for further light oo their 
beliefe and folkloie But we are disai^mted, for thb 
book adds practically nothing to our knowledge of this 
group of dwarfe, and the tide is misleading The book 
narrates the story of Mr Lloyd’s missionary labours and 
adventures from July i4t *894, to the end of 1898; most 
ef these three and a half years were vpant m the Ugaikle 
Prometorate, and the author’s acquaintesce wmh, the 
Congo dwarfs was obtained between Octebec 6efUd tfc 
1898. The account of bis etxp er iences with tWepe eM 
occur only within some seventeen pages, wberew^ptB 
are devoid to ^Out of Dwaif Lend.**’ f''* 

Thebidk of the book is occupied with nn aosoppe ^ 
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Llojrtf• voyage from Boflind to ZaBiibar ^Ha tho 
€«|ie{ of W Joamey from Zusibar to Uganda by the 
Gvdion lOad ; of his resldenoe in Uganda and of hii 
ibairo m ^ opemtnmt agahwt otir tmlbitunate Sou- 
danM troopa, m which he and hit colleaguet took a 
pmoBMiit 'party akboQgh, at the author remarkt, **the 
boneara and ditcrntfiont that wne thowered upon the 
military nction did i^ot reach the miuionanet"» and 
finally of hit plucky march acrott the Itun foretti to 
UgOTOwa (where Stanley firtt met with hit dwarfr in 
thit region)| and return home down the Aruwimi and the 
Congo* 

Mr Lloydft humed march gave him few opportunitiet 
of itudying the dwarfs^ to that he adds little to the de- 
Bcnptiona of Stanley, Stuhlmann, and Burrows. The 
only point worthy of notice is that hit evidence supports 
the behef that the pygmies have a fetish worship* It is 
not clear from Mr. LloycPa account what clan or tnbe of 
pygmies he met with How much hat been lost by Mr 
Lloyd’s haste can be gauged from his remarks elsewhere 
on African customs. He looks on anthropological ques 
tions from a typically missionary standpoint He has a 
low Opinion of the ^average African,” whose universal 
laziness he deplores. He describes the atm of the Watoro 
festivals as ‘‘the indulgence in all the evil passions of 
human nature, fighting and murder, lasciviousness and 
wanton wickedness. Devil dances of a most disgusting 
character, witchcraft and fetishism are all practised upon 
these occasions, and it is at such times that one sees the 
utter degradation of heathenism ” The customs of these 
Watoro ** are most barbarous For instance, they have 
an extimordinary praaice of breaking off all the front 
teeth in the lower {aw” , this is **a thoroughly heathen 
pracUce.” 

Mr Lloyd's contnbutions to the natural history of 
Central A^ca are more startling than numerous On 
p 107 he gives us a photograph of a *'boa constnctor” 
killed On Ukercwe, one of the islands in the Victoria 
Nyansa. 

The main value of this book is its unwilling witness 
to the vast improvement effected in the Congo Basin 
since the establishment of the Congo Ftee State, 
twenty years aga For instance, Mr. Uoyd was able to 
cross frotn the eastern frontier to the Atlantic in only a 
tnfle over two months , he inarched safely through the 
forests wifik a party of nineteen men, he found the 
camubnls of the Bangwa tnbe always Mendly, and re- 
turks **th|t a JoUisuc^set of black men I never in all my 
lifeliad to do with.”t This testimony as to the revolution 
of social conditions is the more itnking because the 
author ts even more cntical of the Congo Free State than 
be IS of the mtliUiistH of the Germans and the ntual of 
the tJ(aiveritties* Mission at 2 ^anzibar. 


. TELEWTOaitAPMY. 

iBy ThdOwaB. Daltmeymr. Pp. jcv+ 
(LeMon WBham HqfAmnann, 1899) 
TN^lii^idsOmeirdlMire#^ u at pr^r known 
«- abt^'^llMDcy an^feactlcal nseiDf the cclcphoto- 

Mr* Dnnineyer,asour 
eufriseaMta^, was one of the first wbo tried to 
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discover an arrangement of lenses which would prodnce 
an enlaiged image of any distant object on the ground 
glass of a camera without any excessive length of cnmera, 
and the success which rewaided his labours is now well 
known 

It is interastmg to remark that the author's attention 
was first directed to this subject by Dr P H Emerson, 
who, as we are told m the preface, urged upon him “the 
necessity of a photographic instrument to enable the 
naturalist to record incidents that were then only possible 
by telescopic observation ” 

In the year 1892 Mr Dallmeyer published a small 
pamphlet containing an interesting collection of papers 
that had been published relating to his new telescopic 
photographic lens, and he included in this numerous 
pictures illustrating the application to the photography of 
distant objects This we understand is now out of pniit 
The present volume will therefore be very acceptable 
to all who use, or intend to use, this form of lens, espe¬ 
cially when one is reminded by Mr Dallmeyer that, 
with the exception of one or two articles on the practtcal 
application of the lens by Mr Lodge, Mr Marriage, and 
Dr Spitta, the subject has not been handled by any other 
English writer* 

The author, in his treatment of the subject, introduces 
the reader first to the elementary properties of light, he 
then discusses the formation of images by t^o pm-hole 
camera, pointing out some valuable hints relative to the 
rendering df true perspective effects that may be gamed 
from a study of the images obtained with such an instni- 
ment The next two chapters deal with the formation of 
images by positive and negative lenses, and these serve 
as an excellent introduction to the following chapters, 
lu which are described the methods of obuining enlarged 
images by employing either two positive lens-systems or 
a combination of a positive and negative system, which 
constitutes the telepbotographic lens 

From the theoretical the author turns to the practical 
side of the subject, and in the succeedmg chapters he 
descnbes the use and effects of the diaphragm, practical 
applications and working data, concluding with a bnef 
bibliography 

Quite a distinct feature of the volume is the fine senes 
of illustrations, which brings out vividly, and more than 
mere words can deicnbe, the great practical use of thu 
form of lens, not only to the stay-at-home photographer, 
but to those whose duties lie in vmnous directions 
Nearly all the plates illustrate views taken, for the sake 
of cempanson, with both the ordinary lens and the tele¬ 
scopic lens. Among these we find portraits which illus¬ 
trate the value of this lens for obuining correct per¬ 
spective efiecti in the studio, enlarged pictures of the 
humaa eye, eclipse pictures, ^aciers photographed at a 
distance of ten miles, views of an encampment taken 
from a balloon at a height of 800 metres, a photograph 
of a grounded man-of-war taken during war time at a 
distapce of two miles, and lastly, reproductions of Mr* 
Lodge’s excellent studies of birds and their nests. The 
variety of the lUostiatioos gives mae an idea of the 
nnqienMu nsefiil and valuable applications to winch such 
a Imis IS specialty adapted. 

The how great polarity and wide use of the tdc- 
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photographic lens makes us more than welcome Mr 
L)allmeyer*B book, which, besides supplying a distinct 
want, will be found a handsome and valuable addition 
to Any photographic library W J S L 


NEW DATA FOR THE STUDY OF 
VAR!A TION 

Ueber eim^e AberraUonen von Papilto maihaon Von 
Dr J W Spcnv^et, Piofe^sorder 7 oologie in Giessen 
Pp 48 Mit 3 Fafeln und 5 Abhildungen im Text 
(Jena Gustav Fischer, 1899 ) 

T would be almost superfluous at the present time to 
offer an apology for the intimate study of vanation 
in animals and plants Evolutionists of whatever school 
of thought must necessarily be agreed upon the import 
ance of variation as a factor in the production of new 
form4, though they may differ widely as to the means by 
which fresh species become established In the present 
state of evolutionary theory it is of the utmost conse¬ 
quence to gain an insight into the laws which regulate 
variation, and this cm only be done by the accumulation 
of accurate records of the results of experiment and 
observation Many views on the subject are current, not 
one of which can be said to deserve more than a pro 
visional acceptance, and all require to be rigorously tested 
in the ligfit of facts. Hence any competent observer 
who—like Biteson, Standfuss, MerriGeld and others— 
devotes himself to laboriously collecting and carefully 
recording data for the study of variation, whether natural 
or artificial, deserves well of all those who are interested 
in the progress of evolutionary theory 
The present treatise is a useful contnbution to the mass 
of matenal that has lately been accumulating with reler- 
ence to variation and aberration in the Lepidoptera. It 
was long ago pointed out by Dates and Wallace, and 
has often been insisted on since, that to the students of 
evolutionary law the wings of butterflies afford an un¬ 
usually favourable field of observation The days are 
gone by when the colour patterns of insects were regarded 
as mere elegant cunosities, with no particular bearing on 
any question of scientific interest, and when deviations 
from the ordinary aspect of the species might be prized 
indeed by the collector for their rarity, but were thought 
to he beneath the notice of the genuine biologist It is 
now fully Kcognised in most quarters that there is no 
real distinction to be drawn between “external charac 
tors’’ and points of structure, and, further, that while 
both seU of features are equally under the control of 
natural taw, there are many pnnciples of the first im- 
porupce whose operation is more clearly discerned and 
more'readily investigated in the former than in the latter 
During the last few years much greater attention has 
been directed to the phenomena presented by colour- 
patterns Ms was previously the case , and many ob¬ 
servers, both ip tbit country and abroad, among whom 
may be leckoned Weismann, Eimer, Scudder, Mayer, 
Haase and Piqtera,^ have attempted, with more or less 
success, to tiace the history of existing patterns, and in 
some cases to fbrmnlate the laws under which certain 
cbnnges of type have been brought about 
2 The author of the communication before us has occu- 
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pied himself for many years with the study of netural 
variation in the “swallow-tail” group of the genus 
Papilio The results of his investigation of over 3000 
specimens still await publication ; but in the meantime 
he has here put on record a very exact description of 
several forms of the common swallow-tail {Paptiw 
macbaon\ mainly from the collections of Standingcr, 
Kratz, Standfuss and the Hon W Rothschild, which 
come rather under the head of aberration than of or¬ 
dinary variation Some of these have been jthe result 
of temperature-experiments, but the greater number have 
occurred under normal conditions in the open Dr 
Spengel makes no attempt to found any theoretical con¬ 
siderations on the deviations they present, but restricts 
himself to a statement of fact which, in point of fulness 
and accuracy, contrasts very favourably with the hap¬ 
hazard deacnptions at one time thought sufficient For 
details, the reader must refer to the treatise itself, but 
we may here draw attention to the co-existence of 
structui^ with colour abnormality shown in the lemark 
able aberration descrioed on pp. 9-16 
The figures are good, and greatly assist in the com¬ 
prehension of the text The authors system of nomen¬ 
clature for the elements of the pattern is easily intel 
ligible, and may be followed without diflUculty through 
the pages of description. As a contribution to the stock 
of material hitherto available, Dr Spengel’s treatise, 
though limited in its scope, is of considerable value , 
and his further analysis of natural vanation in allied 
forms will be awaited with interest F • A. D 


OUR BOOK SNSLF 

A KoilhkePs HandbuefAder Ciwebeiekn des Mensektn. 
Sechste umgearbeitete Auflage. Dritter Band Von 
Victor V Ebner Erate Halfte Verdauungs-organe, 
Respirations organe, &c. Pp vi + 403 (Leipzig W 
Engelmann, 1899) 

For the first time in us history the “ Handbook of 
Histology” of the famous Wunburg professor of anatomy 
appears with the name of an editor upon its title page 
ID place of the octogenanan roaster whose book, when 
It first made its appearance in the ’forties, created an 
epoch in the history of histological literature, and was 
made familiar to English readers by its translation bv 
George Busk and Thomas Henry Huxley The wonc 
was a mine of onginal investigation, and served for many 
years as a quarry which furnished the materials for the 
building up of many an account of the structure of the 
body, in wnich the source of information was too often, 
it IS to be feared, ignored. In later editions tlie genenl 
style of the book became somewhat altered, aa It became 
necessary for the author to refer to facta regarding micro¬ 
scopic structure which were becoming added by others 
as weU as by himself, and it must be emitted that, while 
the book thereby accumulated a greater amount of inform¬ 
ation, It became less readable and unquestionably less 
origi^ N evertheleas, the parti of this last edition which 
have already appeared have fully roamtamed the place 
which V KbIliMr'i “ Gewebelebre'’ bad taken aa thefirst 
authonty upon the subject of which rt treats 
In Prof, V EbneFs bands the diameter of die of 
the wo^ has been 10 maintained, and even the limry 
style so doBcly imitated, dint ft would be difficult Cb 
detect the altemtion in authorship* The amonne of 
Isbour involved in produciDirh.work of ftiis Idnd cMi only 
be roughly guessed at by thoimwho naim never thdnt* 
•dves uiidertaken the task, and Prol v. Ebner is to he 
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mpon the MKces* which has attended his as is included In Section 1 of the syllabus in physio 
labettrs, which U would appear from the preface have ex- graphy of the Science and Art Department and In the 
tended over three years. The added illnstrationi are schedule of requirements for pupil-teachers^ issued by 
slagulatly tme to nature^ and as numerous as could well the Education Department The book is distinctly 
be desinw The bibliography is somewhat limited for a attraettve* being aearly pnnted and well illustrated 
work of this kind, and It would have been worth an efibrt But certain blemishes have revealed themselves m 
to render the list of works bearing upon the structure examining the contents more carefully We have looked 
of each ovgan as complete—at least, so far as recent m vain for anv reference to the anomalous expansion of 
years arc concerned—as possible Nevertheless, im- water when heated, and no method of determining 
poitant papers are looked for in vain amongst the the temperature at which it possesses its maximum 
refaences And the lack of an index cannot be too density seems to be given As so much attention is 
stroiigly condemned. For it is impossible to understand bestoim upon the construction of thermometers, and 
what doject can possiblv be served by dispensing with the reasons for the employment of mercury are duly 
that part of a boole the absence of which renders difficult tabulated, this omission is rather a grave one In ex- 
the proper employment of all the rest 1 Why is it that it plaining reflection and refraction of light no reference is 
IS only in German books that we still find this unaccount- made to the simple pm methods of demonstration which 
able tendency to omit the all-important index? Echo are souseful in enabling students to deduce the laws for 
can only answer, Why indeed ? They do not manage themselves The chemistry section would have been 
these things better in Germany But they are beginning improved if a more rational plan of treatment had been 
to improve adopted 

Tki Evolution of Giograpky A Sketch of the Rtst and Die Orkane des Fernen Oeiens^^ By Prof Dr Paul 
Progress of Geografikim Knowledge from the Earliest Bergholz Pp. xii + sfia With 31 lithographed charts, 

Times to the First Circumnavigatton of the Globe By ^3 tables, and 7 figures. (Bremen and Shanghai 

John Keane Pp xvi -t- ito (London Edward Max Ndssler, 1900) 

Stanford, 1899) Thi? Kaiser’s remark, “ Our future lies on the water,” 

The second title is more descriptive than the first, which has induced Dr Bergholz, in charge of the Bremen 
suggests a much more ambitious scheme than the author Meteorological Observatory, to devote a great deal of his 
had before him This little book makes no claim to time to the study of tropical hurricanes, and particularly 
originality in matter or method It is a compilation to those of the Eastern Seas, because, as he stales in his 
mm accessible sources, and, so far as it goes, is a piece preface, the increase of German trade is especially 
of carefol and conscientious work. It is neither cntical noticeable in Eastern waters, a fact which is demonstrated 
nor learned, and it would be unfair to review it as if it to Englishmen by the continued transfer of Asiatic steam- 
pretended to such distinction The chapters are con- ship lines from the Bntish to the («erman flag Or 
cemed mainly with the history of discovery under the Bergholz has summansed all that has previously been 
titles of ancient geography, the early Christian ages, the written on typhoons, so that the present work is the con- 
cnitading impulse, early and medioeval maps, Henry the centrateci essence of our knowledge of these terrible 
Navigator, aids to geographical ei(pansion, and Magellan meteors Every feature in the life-history of a tvphoon 
Tbe statements of generally acknowledged facts are seems to be carefully dealt with—the origin of the dii- 
accurate as a rule, and controversial matters are usually turbance, its progress, the circulation and the force of 
excluded Mathematical and physical geography do not the wind, the behaviour of the barometer, the cher- 
receive adequate notice, even for so small a scale as is moineter, the sea, the clouds, and the rainfall Several 
eimloyed special instances are dealt with in detail, and a chapter 

The first part of the title of Che book led us to hope is devoted to such anomalies as gales unaccompanied by 
for a philosophical study of the science of geography, rain, rapid falls of the barometer without increase of 
and Its rise from the earliest times to its present wind, strong winds with a slight decline of the barometer, 
stage of development, but such a work is still to wnte and so on , all which go to prove that old Dampier was 
Still to write also are ■ studies of early Chinese and right when be declared that the storms of the Temperate 
Hindu geographical knowledge , indeed, the whole work- Zones, the humcanei of the West Indies, the cvclones of 
of the early Onental mind on geographical problems the Indian Ocean, and tbe typhoons of tbe China 
offers a nearly virgin field, but one that can only be seas differ only in name A selection of charts accom- 
entered by an author well versed in modem geography panics the work , but while it is permissible to befnn 
and in Eastern languages. the meteorological year with Decemoer, in exhibiting the 

In the present modest work the best feature is un monthly vanations of pressure and temperature, there is 
doubtedly the collection of maps, most of them reproduced no sufficient reason why October and November should 
from prevKXisly published English books, but some now fall between May and Tune. The method adopted in 
shown for the nrst time in outline on a small scale. It drawing the isobars will not meet with the approval of 
IS hard to believe that Magellan’s ship, the Vutorta^ meteorologists, areas of high pressure not being separated 
really bore her name all along the side in huge letters in the natural way bv areas of low pressure, end vice 
like a modern light-ship, as the frontispiece shows , but versd^but merely by a dividing line where contrary winds 
Che retponsibflicy for this is related to Levinua Hulsius, must meet without any intervening calm space H 

whopubliihedtheonginaldrawingtn 160a H R.M. ^ 1 u n n ^ u 

j ■ Volumetric Anafysts By John B Coppock 92 pp 

First Stefs in Earth Knowledge, being an Introduction (London Whittaker and Co, 1899.} 

By J A Hamson, This fragment of science is intended as an appendage 
EditM by W J Hameon vi + 290 pp. to existing books on qualitative analysis so as to meet 
(London; Blackie and Son, Ltd., 1899 ) the requirements of certain examinations in chemistry 

Afi dm German term ’*ErdkuDde,**or its literal render- held by the University of London and tbe Department 
ia|^ *^Eaitb 4 Coowledge,” signifies something different of Science and Art, But recent books on analysis which 
ttum an elaaientary treatment of the fondamental laws have already come before our notice have met the con- 
of pfaywes and cbetnistry, such as Mr. Harrison’s book tingehcy to which Mr Coppock refers Moreover, this is 
penmes, his tide u a Uttle incorrect and likely to be ^not the first little book with the same obi^ in new 
n^tslMiihng. At the same ume the author gives,, what is Mr Coppock covers familiar ground in a familiar way 
OB the whole a satisfisctory mtrodnctioir to science, such and isi as far as we have seen^ a trustworthy guide. 
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LETTERS TO THE EOfTOR. 

[TksBMUr JMsmsi AM kims$^rwsfmuUit/^rspimimtts 
pr$s$»d Af kis c§r r $ sp $m An U, NtUAtr mm hi wMrfmAi 
/# rwtanp, #r /# 40 frap 9 md miik tk$ wHUrt 0A rmfMmi 
mmmsmipu iniMtdfm ikis many mktrfrnrt ^^atokb 
N0 m 0 H€$ ii imkim 0f mmmfmmus mwmmmiimiimx } 

The Univtnl^ of London Bloctlon 

Ak ft gnuluftte of the University in two of its imlties, sod ss 
one who hsi spent s qusrter of s century of the bent ycsis of 
Us life in the work of sdentiSe cdncstioii, 1 mi^ be sllowed to 
feel thftt 1 sm voicing the higher intelligence of the University 
in venturing to ihsnk you for putting the preunt iaue to 
cknrly before the constituency in your Article in Nature of 
Janift^ 35. 

1 look UDon ftU reference to the lotemsl economy of the 
University In estimsting the clslms of the respective cuidldstes 
fts to much mere electioneering **diibhlli^’* Thst worki 
whlbh hfts excited so much controversy the lest twenty veftii or 
so^ hfts produced in hsppy result, end we msy say well of s)l 
thoee eootroveisift] matters, " let the dead past bn^ its dead " 
Strange it is that even soch a consutuency should so for 
exhibit the inherent stnlidnen of John Bull as to be unable to 
faeo about and view things in their real and ghastly proportion, 
when all the cKilised world is amazed at the sp^tacle chT an 
Invaitoo of the (Queen's Empire (by a race of more primitne 
civilisation), and the debility of the Emjdre, with all its wealth 
and resources, to stem the tide of invasion for weeks and 
weeks, simply because utettte has been called in to utilise and 
direct the enermes of the enemy 

Looking at the history of the University of London, as con 
•dinting one chief foctor of the intellectual progress of the 
Victorian Age, showing even to the ancient universities *’ the 
way to bring scientific studies to the forefront in the aosdemioal 
world, there is no constituency in the country that can speak, 
and ought to speak, with greater emphasis at this cntical stage 
of our Imperial existence But it must find (and ho, I believe, 
fomid In Sir Michael Foster) the man with the tongue of the 
learned, who can efficiently voice the mind of the University, 
if It is to cause to nng through Parliament to each remote 
comer the Empire the question (which every loyal subject of 
the Oueen is trying to avk), whether in the future the interests 
and the safety of the English race are to be entrusted to a 
mlUtafy system with an emptriemi bm^u (which snubs scientific 
■todies and drives them into a corner) o in the past, or to a 
i^vemscd system with a scUnHjii such o (.rermany 

preaenU to the world A Irving 


Floating Stones 

In reference lo Dr Nordenskiold's communication re 
**Floating Slones" (No 1577, vo). Ixi ), h u a common thing 
to SCO grains of sand and small shells floating upon the waters 
of teas and estuaries, , when the surfaces are unwuted 
Theaand-giains must be dry 1 they are, therefore, only liricd and 
Boated on by a rising tide after exposure to dry air 
In this way material is being constantly conveyed from one 
place to another dnnng the Jow of the tide, and does not 
Ktom with the ebb. 

The mins float as patches composed of fine and coarse 
materlaTclinging together, the presence of the very fine grains 
upcars to fodHtate the flotation of the larger grains and uells. 
Toe pbenomenon is more frequently seen where ihell-sands 
Qocsr, and is, 1 suppose, due to surfoce tension 

If a few grains of dry sand be placed separately on vanour 
parts of a water surface, they will eventoalry unite to form a 
patch I if tbfo experiment be oondneted carefully, the surfoce of 
the water can be completely covered by nnd o^ore any suks 
to the bottom of the vesieL The tcimdty of a large patdi is 
remarkable; when once formed the vernd may be canMtfMf 
aftkated, and te patch even pressed down by the finger, 
iHdMnt the grafaw bacombg disunited 
B, lannaf] 
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Cecil Cabdb WfisON 


I AM interested In an article headed “ Floating Stonm" In 
your number of January 18, for I have observed the same 
bhenomenon nearer home, namely, at Kiromcridge, where t1 
fltky natote of the beach material renderl the appearance 
floating stones very oommon 
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The only conditions neotemiy an a very gently lUng Udn 
aflm adiy day, during which the sesaU flakmV^^lUmaMiSgw 
elmr" have had time to dir thoroughly. 

u some of these dry flakes arc on a very 0mt|y etofo g 
surfoce of roek, or on top of a smooth Moos, or aay poiltlDii 
where the water can rue and miroaad the flake gently (of 
couni. this is below the shlnde belt, for at the the 

water Is too broken), then the flake riies wi^ the wateffh anfd 
floats away Just as a needle wUl on the surfoce of water 1 a fow 
bubbles may cling to tbs under*saffoee nreerionaWy, a^ wonld, 
when p resent, asnst the floatbig 
Since reading the article I nave tried plecca of broken roof 
slate, and I have found that a small piece of dried date aboqt 
1*5 X 75 cms. by about 1 cm floats easily on tap ureter 
when mtJy |dacea on the surfoce R. C T. I^ANk. 

9, Heatboote street, Oray's Inn road, W C, January >9. 


TI/£ GERMAN ANTARCTIC EXPEDITION^ 


^H£ Gernum Antarctic Expedition will leave £flrope« 
^ in a single ship, in the autumn of 190! l^e 
simultaneous mspatch of a second ship is not proposed^ 
as this does not appear to be necessary, either for the 
solution of the scientific problems or for the safety of the 
Expedition A second vessel would be expedient only if 
It were intended to carry out oceanographical researches 
around the Antarctic area at the same time as a south 
ward advance is made by the first ship. This is rendered 
the less necessary, on account of the work which has 
been done by the German Deep Sea Expedition in 
Antarctip waters south of the Indian Ocean, the side on 
which the German Expedition will endeavour to penetrate 
the ice. 

The designs for the Antarctic ship have been completed 
with the advice of the (^stnictton Department ol the 
Imperial Navy The building of the ship has been 
unaertaken by the Howaldt works in Kiel, which, in 
response to tne circular inviting estimates, worked out 
an admirable plan In designing the vessel special atten¬ 
tion has been paid to seaworthiness, on account of the 
severe storms and high seas which prevail in the 
houthem Ocean , and, of course, she will be made as 
strong for ice navigation as it is possible to build her 
The necessary strength will be secured by a system of 
internal supports and a triple planking of oak, pitch- 
pine and green-heart The hull will not be so much 
rounded as in the case of the Fram^ such a cross section 
appearing unsuitable for a ship which will have to en¬ 
counter heavy seas, and the necessary resitunce to ice 

f ressure may be obtained with a somewhat fuller form 
t need not be said that the vessel will be built entirely 
c»f wood. She will be rigged as a three-masted top- 
mi schooner, and will be provided with an mgine and 
two boilers of power suffiaent to ensure a speed of 
seven knots and more if necessary 
The dimensions of the ship have been deeded upon 
after uking account of the number of the saentific staff, 
officers and crew who will be carried, as well as the 
tune which the Expedition is expected to be absent 
The scientific staff will be five in numbei^ and there will 
be five officers, including the first engineer, and eighteen 
to twenty men The EimeditioD is expected to be absent 
for two years, but it will be equipped for three in case tt 
should he found necessary to prmong iL These require¬ 
ments demand a length of 151 feet, luid a depth of about 
16 foet below the water-hne. Ibe cost of wilding die 
abip will be abwt jo/xxaf. 

Thm eaentific staff of five, including the doctor, will 
be so chosen that each important branw of scientt will 
be r ep r ee anted. Each member of the staff wHl be able 
bimsof to carry out all the work of bis own department i 
but every one will be capable of assisting in tna fecial 
work M any other, or if necessary of iiklng hu pitfea. 


iTiwidst«lfo»PraCvonDrysd»U^ill8.byl>r.4.1t.llflk , 
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Tii# Author Qf tfab lutjicle, who hat been appointed 
leader of the Expjrditlon, will undertake the phyaico- 
geojBajphical^ oceanographical and geodetic work, Dr 
£. ntiippiy <n BretlaUf vi^ Uke charge of the geological^ 
pakeontOiogical and cheniical inveitigations» Dr £ 
Vanhorn, of Kiel, will act as loologlft and botaniit, 
Dr H Gasert^ of Munich, will be the surgeon ; and the 
fifth member of the staft^ who will have char^^ of the 
magnetic and meteorological observations, is not yet 
sdected 


The five officers, including the captain and the first 
engineer,'will be fully occu^ed with their duties in the 
management and navigation qf the ship during the voyage 
But ounng the year to be passed at the scientific station 
which wiU he founded by the Expedition, and near which 
the ship will remain, the officers will take sncb part in 
the- scientific work as may be decided at the place and 
time by the leader of the Expedition They will prob¬ 
ably be occupied principally with astronooiK^ observe 
cions at the station, topographical and hydrc^raphical 
surveys in its neighbourhood, and with pendulum and 
magnetic obseryations on the land-joumeys and at the 
station. The crew also, the amount of whose assistance 
to the scientific staff during the voyage must be regulated 
by their duties on the vessel, will be allocated, at the 
winter quarters, to the different members of the scientific 
staff for training, so that they will become able to lend a 
hand on occasion 1 he captain, officers and crew have 
not yet been appointed 

As indicated above, the work of the Expedition may 
be divided into two parts, one earned out on board 
dunng the voyage, the other on shore at the wmter 
quarters. The projected route of the Expedition is of 
importance with regard to the first part It is in¬ 
tended to enter the Antarctic from the direction of 
Kerguelen, and the details of the route, particularly the 
deviations from a straight course, are planned with 
regard to ooeanpgrapbical, geological and magnetic 
requirements The oceanofiraphical considerations are 
the existing lacunce in our knowledge of the depths of 
the sea, the geological are the colmtion from vanous 
island groups of specimens for companson with those 
obtains in the Antarctic, the magnetic conditions make 
It desirable to cut the lines of equal value of the vanous 
magnetic elements in as many points as possible 
Taking all these conditions into account, 1 propose not 
to run directly south from Kerguelen, but first to sail 
eastwards to about ^ E, and then turn towards the 
south, ks on that meridian deep-sea soundings are 
wantmg For the same reason the route from Cape 
Town to Kerguelen would be curved southward between 
Pnnee Edward and Croiet Islands, while, on the other 
band, on the return voyage the line between South 
Georgia and Tnstan da Cunha will be straight, because 
It it desirable to investigate the southern extension of 
diegreat Atlantic nse 

The point which the German Expedition has in view 
for commencing thp penetratUMi of the Anurctic region 
ta the still hypothetical TerauaatioD Island. TheBnttsh 
Eimedmon omitg intended to §6Bom the nortbem nie of 
Wnkes Land, the east coast of Victona Land, the great 
ice mfif and beyond that to investigate the Pacific side 
of dMT Ancucdc. the German Snedidon ts planned to 
strike mvdnraios from Tenafoatfon Isbtnd in order m 
discovt# waMm sUfo of Vtotona Land, and to^dear 
up iUjjkosilUa connection AdA ICemp Land and Endecby 
Lao4 And n kh p at e l y to sad Moond the Atlanttc side of 
Antwede tmd mves M fnts, wbanver it m^ be 
TpatsWs^ tbe fiondmni settaiion of the Atlantic Ocean 
mul WpddeU fieiu ff the twon^Mitfons ca^ out this 
fflipiflUm plafi, Ae gebgraifidcal division of the work 
fme tbf beat ogsis far co-openmoo m all other 
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second part of the German programme ts the 


establiihmeot of a saentific station in the Antarctic^ 
at which a full year will be mnt>in geographical and 
biological work, and which wrU serve as a starting-point 
for longer or* shorter land journeys It is, of course, 
impossible to say where this station will be, as the she 
must depend on the results of the discoveries made in 
pushing southwards. An efibrt will be made to estabhah 
It on the west side of Victoria Land, where one may 
expect to find an extensive land surface which will o£w 
a favourable opportunity for carrying on the vanous 
researches, such a position would be particularly de¬ 
sirable for magnetic observations, on account of its 
proximity to the south magnetic pole 

The great Antarctic icc-cap could probably be best 
reached and explored on an extensive land which might 
perhaps enable one to travel towards the South Pole itself 
An extensive land also offers ncher opportunities for 
the study of plant and animal life, if such exist, and also 
for geological phenomena, than separate islands, and 
observations on gravity also are of more value on a latve 
land surface. Briefly, an effort must be made to build the 
German station on the coast of an extensive land, and 
for this purpose the west coast of Victoria Land appears 
the roost suitable, as it is the intention of the Bntith 
Expedition to land some of their party on the eastern 
coast, and this proximity will afford an opportunity for 
effective co-operation. 

1 can natural ly only refer briefly to the particulars of 
the projected expedition, the mam plan of which has 
been sk^ched above. The fundamental fact is that the 
scientific preparation will be so complete that every kind 
of work can be earned out which the present coodition 
of science requires, and for whirh time and opportunity 
offer What will actually be done must naturally be de¬ 
cided on the spot The members of the Expedition 
must be so prepared that they can distinguish the 
important from the less important, the necessary from 
the merely dqsirable ; in a word, the p uf dy Antarctic, if 
one may so say, from what could be earned out equally 
well in other parts of the world The desiderata « 
Antarctic exploration are innumerable It is essential 
to make a proper choice, and this is the first object to 
be served by thorough preparauon 

For this purpose general instructions likely to be ot 
service will naturally be subject to the initiative of the 
investigators themselves when they amve at the field of 
work. 

1 shall here only mention a few of the problems with 
which the German Expedition will be occupied. Amongst 
these, geoffraphical studies will take the first place, since 
they supply the necessary foundation for all other in¬ 
vestigations. An effort will be made, not only to lay 
down the coast-lines, but, in some places at least, to 
follow out the general contour ancL wbmver it is possible, 
to study the forms of the land The ice which gives its 
special cbonurter to the Polar regions will be studied as 
regards its nature and structare, its temperature, its timns- 
port of land-waste, and its movement, and this rirauld 
permit conclusions to be drawn as to the land which it 
covers. With regard to the tea, soundings will be made 
u the rqpons when th^ an still wanting along the 
> rente—that is, ni the whole area south of 4of*S 

and in eome plaoM ako to the north of that patnOeL It 
haaelnady been pomted eat that the route haa been 
dMan-wmi special regard to the regions when toond- 
mgs are most teeprired. Of oourst^ obscrvatKMU will be 
madftAt the same time on the physical conditions of the 
sea wkh regard to temperatpn, density, composition of 
tbe-water and the deppsits, ctioor, diawilved gaseia and 
encakdoo. It woukf be,of great value also if peodulain 
obtervsmeos could be earned out dunng the voyage, as 
It b intended to make this a special feature of tho work 
on shore* and particnlarly in the neighbourhood of the 
station. 
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The geotogiit*! duties wiU include the itudy of the 
samples of deep-lea deoosits brought up by the sonnding- 
rod, and also toe chemical mvestigation of the sea-water« 
the physical properties of which will be studied by the 
geographer The geologist will, of course, be busily 
em^oyed at every landing He will take part in sMge 
journeys from the land station, along the coast, and oc¬ 
casionally towards the interior Special attention will 
be devoted to fossil plants, if such should be found to 
exist m the fitr south, as well as to all other palseonto- 
iMical and petrographical questions which are likely to 
awm comparisons to be mime between the South Polar 
region and the rest of the world 

The Expedition promises a particularly wide field of 
work to the toologist and botanist His prospective col¬ 
lections should include every form which can be preserved 
or earned on board the ship, and they will apply equally 
to the fisuna and flora of the land, of freshwater lakes, of 
the littoral lone and of the deep sea Special attention 
will be paid to the seasonal differences in the occurrence 
of the vanous animal forms, and to their development 
Biological investigations will, of course, be earned out in 
close relation to the physical, in order, for example, to 
recognise the dependence of plant and animal life on the 
conditions of the sea-water and the nature of the cur¬ 
rents For this purpose vertical and closing tow-nets 
have been planned to be used in the different regions, 
and from the station at different seasons By companng 
the results and those of surface gatherings at the vanous 
seasons, data will be obtained for the studv of ocean 
currents. As the Expedition is not pnmanfy intended 
for deep sea investigation, it is not proposed to carry on 
deep sea observations to a depth greater than fooo metres. 
The gear required for dredging at greater depths would 
be too cumbrous an addition to the necessary equipment 
of the ship This limitation is the less senous since the 
deep-sea fauna in warmer regions reaches up to within 
700 metres of the surbcei and in cold regions still 
iiiglw 

Ibe surgeon of the Expedition will, in addition to the 
treatment of such illness as may anse, endeavour to 
collect information on Polar hygiene by a careful studjr of 
the state of health of the members of the Expedition 
These observations should enable him to advise the 
leader on many questions connected with the arrange¬ 
ments and manner of life of the Expedition Further 
physiological studies will also be earned out, and the 
•ui^eon will assist the biologists in observations on the 
development of vanous organisms, and especially with 
bactenological research 

The maraetic and meteorological work of the Ex¬ 
pedition, like that of the other departments, will be the 
sole charge of one member of the stafT, but he will be 
assisted in reading the instruments and in other 
mechanical work bv members of the ship's company, 
and the officers will co-operate in the various physical 
observations at the station 

Regular meteorological observations will be taken 
during the voyage every four hours, if possible, and at 
the sucion three times daily. For wind, cloud, and 
similar 'pbaaonetia, it wiH be desirable to organise a 
system of continual obtervatimi of the sky. Self-record- 
apparatns will be employed for pressure, wind, 
temperature, bhmfdity and duration of sunshine, and in 
case these ywilld become ineffective through extreme 
cold tbeif pnee will be taken by as many epe-observa- 
tioDS as can be tnanaged. Speaal observations dunng 
the cruise wilt be required for such quesuons as the 
tune of the daily magima at sea, the best arrangement 
for a rain-gaoge on boards twilight phenomena in the 
open sea, water-spbit^ tuc. At thestation it is intended 
to carry out observamolwo the upper regions of the 
atemfmere, but to wbat extbnt and in what manner edn^ 
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not be decided until tbe balloen equhnseht is deflmtMy 
arranged. A auMive balloon will certainly be canfeo 
for the purpose or geographical reconnahsanoet snflUdent 
gas to nil the balloon uhwxi ten times, and a lining poyrtr 
which will make it possible to raise an observer abbiit 
too metres, seem to oe all that it necessary. It appeatl to 
be better to carry the hydrogen for filling tbe biuloon in 
compressed form rather than to prepare it On the spot, 
that IS, if compressed gas can be carried safoly on board, 
a point on which further information is necessatv 

The programme for magnetic work is not yet definitely 
settled Pending the results of further constderakion 
and advice, the following may be looked upon as likely 
to form part of it Dunng the voyage the mimetic 
elements will be determined at least once a dap with the 
standard compass, the Fox apparatus (dip-arcle), and 
perhaps also with the deviation magnetometer The 
magnetic apparatus will be installed upon the navigating 
bndge of toe ship, in the neighbourtiood of which no 
iron will be used in the construction At the station 
variation observations will be made with photographic 
registering apparatus, controlled by direct rcMings 
Magnetic obMrvations will also be provided for on the 
land journeys 

Particular attention will be paid to the stud} of the 
Aurora Australis, especially with regard to its form 
and height, perhaps also as to its spectrum, and the co¬ 
incidence o( auroral displays and magnetic disturbances , 
but the measurement ot earth-currents is considered as 
beyond the scope of the Expedition 

In connection with the arrangements for magnetic 
work at the station there will be provision made for 
seisrtiological observations 

Astionomical determinations of latitude and lonjgitude, 
and geodetic measurements will, of course, be earned out 
Dunng the voyage, and on land-joumeys, the former will 
be fixed by means of the prismatic reflecting circle , but 
at the station, where a more exact astronomical deter¬ 
mination IS necessary a laijge transit theodolite, and a 
good telescope foi occultations, will be employ^ At 
tbe points on the shore connected with thestation a smaller 
uni\ ersal instrumeol, or a pnsmatic circle, will be utilised 
Continued time determmaiions will naturally be earned 
out in connection with absolute observations for latitude 
and time conversions , pendulum observations will be 
made as often as possible. Geographical surveys on the 
scale of about i 50,000 will be desirable in the neigh¬ 
bourhood of the station, and in such other places as may 
be interesting from a cartographical point of view, or 
which present important physical phenomena, such as 
ice movement or ice-structure, or where the ^ndulum 
observations make a special survey desirable. For this 
purpose the smaller or even the larger universal instru¬ 
ment will be employed, as well as a Stampfer*s level 
with staves. Opportunities may also occur for the use 
of photographic surveying instruments. Attention will 
be given to tbe anomalous refraction which, ftom the 
observations of previous Polar traveUeia. appears to be 
due to some atmospheric conditions difilcrent from any 
that occur in our witudes. 

This sketch of the German prommme naturally does 
not exhaust the problems with which we have to deal 
It was, however, lets my intention to grve an accofmt of 
the work which we hope to attmapt than to indicate 
the directions and lay down tbe hmits of our pro p oeed 
operatioos, as that will be of service in finMW settUw 
tbe methods of mtemauonal co operation From thS 
point of view^tbe large number of theprebleina ineabotted 
does not appmr dangerous. It ntignt, however, become 
to if the Expedition were tied dovni to definite instmc- 
tiona, and nOt left free to act da tlkne and op p o i tophty 
demand, ft seems the wiaeid^coitree to prawkie a com^ 1 
plete equipment for all br a nd ws of spientWc ^wdn) tj 
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oppom^UM for doing whidi oAer tbeotMlvet, and 
Mva tl to the leiuler of the Eucditton to decide on the 
ipot^and at the time whgt woih Will be done. 

1 ^ve alrwdy pointed out that the basis of niter- 
nationiU co-operatm has been laid in the choice of 
rontes apd toe consequent division of distncis within 
the land stations are to be established. The 
German Expedition takes the Indian Ocean and Atlantic 
side, and toe fintish the Pacific side of the Antarctic 
area. An expedition from a third side would find a wide 
and important field of activity to the south of South 
Ameiica. As regards physico-peograpbical, geological, 
biak^tel and gravity ooservations, scarcely any fiirther 
co-o|xration is required than the simultaneous carrying 
out of observations in the different areas. Should the 
British Expedition include a second ship, it would be 
possible to carry on biological deep-sea research round 
the Antarctic area over a much wider circle than we can 
attempt with one vessel 

A clearer understanding is still required, m my opinion, 
for co-omration in meteorological and magnetic research, 
to deetd^ in the first place, the scope and the methods 
of research to be pursued dunng the voyage and during 
the year’s sojourn at the land station , and in the second 
place, what additional woric beyond that undertaken by 
the two expeditions it may be possible to arrange. My 
scheme for the first of these plans is already fetched 
out M far as regards the meteorological work, the 
magnetic programme requires still further consideration 
The understanding with die Bntish Expedition on this 
question is now under discussion For both branches of 
science the choice of routes and of districts in which the 
stations will be placed is very appropriate, as observa¬ 
tions will be maae m the vicinity of the south magnetic 
pole on two aides, and both stations lie in the probabiq 
position of the AnUrctic anti cyclone, which appears 
to extend furthest north on the Indian Ocean side. 
The second pointy which concerns the organisation 
of simultaneous observations outside the Antarctic 
area, is still unsettled. The Bntish Antarctic Expe¬ 
dition has already in view the establishment or a 
saentiftc sution in New Zealand, while Germany is 
planning a branch stauon on Kerguelen. These would 
niraish valuable dau for comparison with the results 
obtained by the expeditions thdmselves Yet, we must 
go further, but not so far, 1 think, as M Ar^towski aug- 

f ested in his Paper to the British Association at Dover 
t u greatly to be wished that dunng our expeditions 
the Observatones of Melbourne and Cape Town would 
undertake similar observations, and it would also be a 
good thing if a station could be placed near Cape Horn 
or m South Gemgia, as well as one in the North Polir 
region, say at Bosiekop. Thus the problems of the 
Antarctic regions could be attacked simultaneously from 
without and fiom within 

A rtsoiution of the St Petersburg Meteorological 
Congress, in Auaust last, mfovour of such co-operation 
was received with pleasure. The International Geo^ 
graphical Congress at Bertin went funher, and unani¬ 
mously approved the mpporntmeat of a committee charged 
wUh (i) Laving doum the soope and the means of in- 
veitigackm'fbr the muntetk and oleieorDloiiical work of 
tln.expeditKms, (3) The orgawsarion of similar senes 
of ifosenFatlens tni the ocproittaiis, and perhaps also 
exsrting iffffoeace for iheeMabhdnnent of observations 
nt oAer {daces. 

Oft lb* Ctfxam fttde, the a w m bei . of Chi. joint com- 
mittet'ftBft Pidbi tiftOaiwafti u DnunUcUft^nbaRea 
a^A<iSAftM^»ftadon|li*BrWdi«ide,Dr Scott, 
fmt, 5fe hu t tf iM Cut Cr^ The 
BrnfiiWiimhJiiewu uilftn M** Oonneft nde for the aeteof 
plnifiBil ftft^'BMgaetic ftodLluu nirew^ been mt to 
-llir S riHihj WiB M p nc t of the CoowntMe to be coandered 
n ft t d d Ufd i dlMuned end deSmtely settled 
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bv the whole committee. We may expect in thlf, a| in 
all othev |M>mts»^ m complete and useful corOfwrnMoo 
between toe two expeditions. 

Erich von Dryoai^ki 


Tf/£ VAN HOFF CELEBRATION AT 
ROTTERDAM 

A llusion has already been made in the columns 
of Nattoe (Na iS7Sf YoL Ixu) to the celebration 
of the twenty-fifth anniversary of the doctorate of Prof 
van’t Hoff, which took place at Rotterdam on the 32nd 
of last December The following further {larticulara may 
ficrhaps be of interest to English readers. 

Some eighmen months ago it was decided by a com 
mittee of old students that the event should be celebrated 
in a suitable manner To this end, in the first place, 
invitations were sent out to all former students of van't 
Hoff, requesting them, if {x»sible, to contribute a paper 
to a volume to oe presented to the savant on his jubilee 
day. The invitation was reroonded to most cordially, 
and before the end of last September some twenty-six 
papers had bron received by the committee The onpnal 
Intention was to publish these in book form, but, as the 
result of a later suggestion and the kindness of Prof 
Ostmld, the wblication took the form of a jubilee 
volume m the Zeiisekrift Jkr pkynkalischi Ckimtt 
The jubilee ceremony itself was held on the date 
above-mentioned in Rotterdam, the birthplace of van’t 



Prof J H VU t Hoff 

Hofi; where by reason of family ties he is usually to be 
found dunng the last days of each year The “ Bataavsehe 
Genootsebap voor Natuurwetenschappen ’’ had mvited a 
coo^er^le number of Dutch and foreign men of science, 
as well as all old students of the professor, to a siMCial 
meeting of the society at 3 o’clock in the afternoon. At 
the appointed time the hau was crowded with enthusiastic 
admirers of Holland’s great physical chemist, many of 
whom had travelled far to pay their tnbute. Not a fow 
hod come from Cermapy, and in addition Belgium, 
Switaerlsnd, Austria, Japan and England were repre- 
sMted. Amongst the munber pruent were Profo 
OsMmfd^ Spring, Lobry dp Bruyn, Rooicboom, Abegg, 
Goldmmidt, Hamburaer, Hollemann, Lorenz, and Drs. 
Bi^ig, E. Cohen, Meyerboffer, Reicher Presently, 
amidst the cheers of the audience, van't Hoff; supporting 
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lilB«fred iriotber, 0 tit^M:^^aSl^fcA\oW 6 d by the vartoe* 
enemberi of hit The'^pibceedingft' irete opened 

by an addrew from the M^r df RoCterdamt whoie* 
words, however, like thoM or some of the following 
‘speakers, being Dutch, were only intelligible to a limited 
number of the audience. Suffice to say that van’t Hoff 
was the recipient of'a senes of memonals and con- 
gntulatory addresses from vanous scientific corporations 
The University of Utrecht, van't Hoff’s a/ma msftr^ sent 
a deputation, end (he chemical students of Amsterdam, 
where van’t Hoff till recently occupied the <^ir of 
chemistry, were alio officially represented The after- 
eioon'a programme concluded with the presentation to 
the proressor of his own biography by Dr ^rnst Cohen, 
and of the before-mentioned jubilee \^ume on behalf of 
former students by Dr Meyerhoffer; To ^each of the 
speakers van't Hoff replied in a feie wonjs, expressing 
his thanks for the honour accorded to turn, jn simple and 
unaffected language 

In the evening a highly successful dinner took place. 
It was interrupted by continual bursts of applause, as 
<ongratulatory telegrams amved frpm almost aU parts of 
abe civilised world To the senes of toasts proposed in 
hiS honour,^ vanU Hoff replied in his native tongue, 
eahking, however, a graceful variation in excellen^t Eng- 
dsh to acknowl^ge his appreciation of the presence 
^ a guest from England at a time of natk^ em- 
^terment 

An account of the lubilee celebration at Rotterdam 
‘wOuld scarcely be complete u ithout a reference to the 
life and work of the man in whose honour it was held. 
For a complete and extremely interesting account readers. 
-Are referred to Cohen's biography,^ which has been co^] 
suited by the present wnter in this connectioiw ^ 

Jacobus Henricut van't Hoff was bom on August 30^ 
1853, at Rotterdam, where hii fotber ttlU practises as a 
enMical man. While at school hh sbowM an intense 
interest for natural science, many of his leisure hours 
were spent in carrying ont simple chemical experiments 
.at home. After passing through the Hoogera Burger- 
school m RotterdM, his parents decided that he should 
have a technical training, and for this purpose he was 
sent to the technical school at Delft. TVo years* study 
•at Delft sufficed for hitUto pass bistechmcal exammation, 
whereupoD he pnNfseded to teyden^ devoting roost of bis 
(ime to the study of matbeimtfqi and physios. Remain 
4ag but one yeSr kt the latter Unlversi^, he was attracted 
hf Kekuld to BonUf^tben at the height of its fame as the 
school of structural chemiitry. Later, in the same year, 
we find him m Wffru’s laboratory in Pant. 

In Septemberofthefollo#iD^year(i874)vBn ’tHoffpub- 
liMed m Utrecht i pamphlet, the contents of which form 
the fouodioion of our present stereochemistry The proud 
structure built up on the ideas first expressed in this 
m^ts^ publication is one of the greatest chemical 
of modem times. The adverse cnticisms 
-of Kmbeaod other then existing authontieson structural 
cl ^fo try are hutoncal, but after twenty-five years’ sub 
jedsmr to the cruaal test of expennienr, we can assert 
tlrattte-theory of the asymmetric carbon atom is one of 
tbe most Aisuly gsmbltshM in chemical ecienot. 

In Be c ewXb er WA three months aftm thejmbiication 
oflw vNwaoneheo^l stnetunL vaa*l Hoffgtaduated 
at doctor of nrathematics and ^ysics at Utrecht, the 
ai^Aof hiagd^Jbeiitig “ContHbutioiisto our koowtetee 
of rnuunefii iiiin inaliiiiii acids.” 

ofJM tqM huiiot nifi tmMthly 

tor Mm bumcptrioacai dwm, tho moatha 

ibHowinr g wJMVl '—' Mteinpts to obtam a 

post a. teacbar^ihiM, ana final), kavin hman, he do- 
parted to Utiacbt imtr 4 m iato&tk>A of gtying private 

.’r 
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mitmcnte * * Ourtng tbir peii6d tw Jgvbted^tle^ipaim 
hdurs to vrMng ” Lg Ghtnue daiiX f 
m 1876, the cMire'to devote hifnseif to umAAmtgm 
grahfM^ by his appointment as lecturer at^ die MM 
Veterinaty SHiecA at IJtiechl ^ . r .. 

lnPctfft>4r 1877, on the elevation of the <dd^Ag|S^inlaai 
Atbenm^' to the status of a University, veh *1 Holftob^ 
tainedme post of lecturer oh theoretical chUBHStijYaii^ 
scarcely a year had elapsed before he vras utppoiitthd 
prdfosBorof Chemistry, mineralogy and jgeology« a cktar 
be held until the commencement of 189a 

The activity he showed during hia connection with the 
University of Amsterdam is well knodm Notwtthbrabd- 
mg very onerous routine duties, he continuously produetd 
work of first class importance, and by bis inspiration 
created a distinguished school of chemists. , 

‘^Physicam »emiae adjunxit” is the maxim sduch 
charactenses the lifo work of van't Hoff His endeavours 
to fill up the gap in our knowledge of the connecMn 
between constitution and chemical properties led to the 
production of his ** Etudes de Dynomiqoe Chimique,’* 
to the setting up of a most important theory of eqoi 
libnufn, and to the overthrow of Berthek>t*s pnnciple of 
maximum work 

Closely bordering on the theory of e<tuilibriimi the 
problenr of affinity next attracted his attention, and the 
application of thermodynamics to Pfefler’s osmotic ex- 
penmeffts brought form his great theory of solutions, 
accordmg to which the phy^cai laws (Boyle’s, Gay- 
Lussac's, Avogadro's) holding for the goMous state, 
apply equally well to dilute solutions ^me most im- 
mraiate result of this theory was the formulation by 
Arrhenius of the theory of electrolytic dissociation 
The changes thus brought about in the nature of our 
chemical conceptions Irave been enormous, and the 
development of electrochemistry in recent years 
stands in direct connection with the establishment of 
van’t Hoff’s laws of solutions. In 1890 the extension of 
his theory of solutions to the case of solids enabled him 
to show the existence of simple laws in solid aggregates, 
and much <ff our present knowledge wiUi regard to the 
•olid state of matter dates from this discovery 

In spite of seductive offers on the part of anotber 
Dutch University in 1893, and of two German Uni¬ 
versities in 1887 and 189^ van’t Hoff remained true to 
Amsterdam until 1895, when the Prussian Academy eff 
Sciences made him a most bnlliant offer Not only was 
he elected a Member of the Academy, but at the instance 
of the latter, the Prussian Government placed at its 
disposal the necessary funds whereby van’t Hoff n 
enabled to devote himself entirely to bis work as in*' 
vestigator In this way a foreign Government has 
recognised his services to science and provided the 
means for hit searching genius to exert itself to its 
ftillttt extent 

Durli^ the past few years van’t Hoff’s attentteo has 
been chMy turned to that provmceofpbyslcefcbaiiiatiy 
deahng with transition phenomena. doubw-Mltfonnadon 
and double decompostthm, and ms pre a en t -eotf b-te 
eiphneiinn of the formation of ocennk salt oe p e srt s eft 
the basis of such investigations. Aheady e d^ 
has been ecoomplished, and especiaUy for ffe ufo gbu 
most im p o itam results have been mngbt to 
Fraine>|ralmGo-economic point pf view tike tmpet taacn 
of such meoieh for the great StasMt suRlMUafa^^ 
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THREB NSW BIRD BOOKS ^ 

^119 Im* of tbMO tbne woilc», wkich have no con¬ 
i' iMctioa with ono another, lavn a» vegftrdo the 
ariptmimfM time of their hnth. saTvee ^ indicate the 
mcaeaeing pcHmlariqr of omitbology, ana a coneeqnent 
demand nt hiatoriet of the avifauna of each and every 
oouitry. As ragardi Great BnUio, iystemat(c treatleee 
m ha Diid'liuina are, at we aU knowi to be counted by 
the doien} and the chief butineu of the omitbolo|;iit m 
the AMure ihould accordingly be concentrated on the 
habita and dittribution of the birds inhabiting this area 
In America, cm the other hand, much doubtless remains 
to be dim in the working out of the details of local 
faunas 1 and there is acconui^ly m all probability amie 
room the second ana thira volumes on our list 
Although tbm are primarily intended to popularise the 
siAject, they both possem a certain amount of import¬ 
ance to the systematic naturalist as being, apparently, 
accurate lists of local faunas. Not that by this state¬ 
ment we intend in any way to disparage the valu^.of the 
work standing first on the list , we ounelves beiqg at the 
present day inclined to assign a higher value to treatises 
dealing with the habits ua environ¬ 
ment of animals than to those devoted 
to their taxonomy 

The brothers Kearton appear to 
have set themselves the task of photo¬ 
graphing and descnbing the nest and 
eggs of every species of bird known 
to breed in the British Islands; and 
although their labours are still un- 
ftnisbed, the issue of the present 
volume brings them not very far from 
their goal To those who have not 
made the attempt (and, so far as we 
are aware, the Messrs Kearton 
stand alone tn this respect) it may be 
difficult to realise the amount of 
labour 10 the task which the author 
and taiB brother have set themselves 
But when we arc told in the preface 
that the mere railway and steamboat 
travelling hitherto undertaken totals 
up to something like ten thousand 
rmles. white many valuable hours and 
days have been spent in unsuccessful 
tramps across bog and fell, it becomes 
evident that the task is no sinecure, 
either from the point of view of time 
Or expense Only strong enthusiasm 
could, indeed, Wve enabled the 
author and h» brother to have perse¬ 
vered thus far, and it may be hoped that circumstances 
will permit them to complete their arduous labours 
The volume in which the nests of the commoner Bntish 
birds were figured was puUisbed m 1895, and as the 

R resent issue contains figures of the nidification of no 
ise tlan fifty-seven addSucmal species, it is evident that 
neither author nor artist have been idle since that date. 
Exmiislte asan^e illnstrations in the first volume, those 
m the preeent issue are in many cases even more success- 
ftli'and bear Sclf-apparait testimony to the care spent on 
them by the gittkt As an example, we reproduce the 
figure or Fulxnar Petrels nesting. Neither 11 the leuerprcu 
1 ^ attractive, Naturally, the brodwrs met with many 
adventwea donng their wandennga, and we may particu- 


t laiiy dilrect attention to the account on p. 109 of thc^ 
manner in which the great Skua atucked one of them 
as he approached its nest Very curious, too, is the 
haWt th^ birds have of buildmg an additional nast 
in the neighbourhood of the one in use, to which the 
eggs or young may be conveyed when the former ia 
floMtd orothmise damaged. The author by no means- 
confines himself to the description of the nests and eggs,, 
but gives an interesting account of the kind of country 
in which they are founa. a view of the scenery distinctive 
of the habhat Of paiticular species being frequently given. 

As already said, the text, from a natural history point 
of view, IS thoroughly satismctory , but it must be con¬ 
fessed that It IS not altogether free from literary blemishes. 
Take, for example, a senteiHe in reference to the Siskiis 
^ 104X which runs as fbHows ~*^The nest has been 
found sparingly In vanous parts of England from time 
to time, but m Scotland it breeds regularly in many of 
the great pine forests so well suited to its habits " 

The foregoing mention of the great Skua reminds us 
that Mr Kearton has much to say regarding the efficiency 
or otherwise of the regulations In force for the protectloiv 
of the larer birdi and their eggs, his remarks on this- 
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subject being well worthy the best attention of County 
Councils and landowners interested in bird protection 
While not one of those who urge that on no account 
should a comparatively rare species ever be shot, as 
witness hit observations in reference to the Peregrine 
Falcon, be considers that the present wild bird protec¬ 
tion laws are almost a dead letter After stating that 
eggs of species specially protected by law are openly 
bunted for by people xsi ul ages and conditions, he ‘tdds ^ 
^ 1 have no bestitation in saymg that the only real good 
done 10 the Umted Kingdom in the way of bird preser¬ 
vation has been accomplished by private efforts " He 
then goes on to say that, as a matter of ftict. the en¬ 
forcement ef the law as it stands frequently ends in the 
deemetion of the bud it strives to protect by calling 
attention to the places where it occurs. His remedy is to 
restrict protective laws to the doftn species or so for whicN 
they are noet.uivently needed, and to afibrd efiective 
pititaeden to web selected species dunng the whole of 
the bresMUw season by means of rdiable watdiai. 

CoBmenoinf these Impaetant soggesttons to those- 
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they most concern, we take leave with regret of one of 
the most attractive little vtdumet on birdi it hat been oar 
fortune to peruse 

Of a very different type is the work standing second 
on our list, althoueh hera^ too, we have to call attention 
to some excellent ulustrations of the environment of par¬ 
ticular species of birds Apart from the classified list of 
s^ies frequenting Rhode Island, the leading idea in 
Messrs. Howe and Sturtevant's little volume seems to be 
the peculiar nature of bird migration in this district, much 
of which takes place to seaward of the island itself 
Especially interesting are certain local migratory move 
mentSy both along the coast and in Narragansett Bay, 
foremost among which is the westward migration of 
white-winued Scoters in May These birds winter in the 
neighbouraood of Cape and during their spnng 

migration fly west, it is said in millions, across Rhode 
Isuuid, and then shape their course in a north-westerly 
direction for the ^reat lakes, where they breed. 

Following a list of the nesting times of the various 
species breeding on the island, the authors give an inter¬ 
esting account of ** Cormorant Rock,’’ which appears to 
be the favounte bird-haunt This is followed by the de¬ 
tailed list of species , the special interest of which can be 
best appreciated by local observers and students of geo¬ 
graphical distnbution In reference to the description 
o£ ” Cormorant Rock,” we may point out to the authors 
that h If somewhat redundant to speak of the “ Island of 
Rhode Island ”, and that the ** mesa top of the rock” is 
a phrase of which the meaning is not quite as apparent/ 
as It might be 

Of the third n ember of the trilogy we cannot at pre 
sent speak very hilly, since the part before us appears to 
be onfya smgli instalment of what promises to be a work 
of some site gnd importance Mr Cory is already well 
known to biid-lovcn by several works devoted to the 
avifauna of North America and the West Indies while 
to the sportsman his name is fiimiliar as the aqfhor of 
** Hunting and Fishing in Florida ” 

In the present work it appears to be his obiect to 
teach the beginner the external anatomv of a bird (if 
such an expression be permissible), and then to lead 
him on to Itaxn how to distinguish and recognise the 
vanous kinds of “ water birds ” found in eastern North 
America Although using the latter term in a very wide 
sense, and including under it such diverse forms as Auks, 
Cfulls, DuckiL Herons, and Snipe, bis ”keys ” appetr to 
be carefully drawn up, and to suffice for the identification 
by an artificial method of the various epccies inhabiting 
the area of which the work treats The illustrations, 
although some are on an unduly small scale, are for the 
most part of a high grade of excellence, and serve to 
elucidate the technic^ matter of the text It u, how¬ 
ever, distinctly a subject for regret that the author has 
seen fit to multiply in a moat unnecesasary degree the 
number of ”families” of water birds He divides the 
Limicolf, for instance, into the Phaiaropodidae^ Recurvi- 
mMdae, Scolopactdae^ Charadrtidf^^ Afkrtxtdae^ and 
Hatmatopodidae^ whereas in the British Museum Cata¬ 
logue the whole of these are included m a single 
family Moreover, if such divisions were necessary the 
term Htmantopedidae should have been employed, 
instead of Recurvtrci/ndae, for the Stilts and Avocets 

Neither is thf author quite happy in some of the 
statements in tht ^troduction, as, for example, when he 
speaks of the extinct New Zealand Eagle (//ai^jpmus) 
as being the prqlpttpe of the ** Roc of nursery lore,” In 
all probability tni honour of that position belongs to the 
evtinct MMagasjr and most assui^y the 

legend does not owe its origin to the ^'nursery ” 

On thej^bole^ however, the work, so for as we can 
judge atjirtwent, appears well adajMed for its purpose, 
and we tlUll look forward with interest to its compMon. 

R L. 
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17 VERY graduate of the Univerilty of T^ondow .laho 
^ has the advancement of leamiOg'and the best 
interests of his University at heart, will give careliil con¬ 
sideration to the address which has hwa drawn np by 
Sir Michael Foster's Election CommiUee, and the 
accompanying letter from Sir Michael Foster himself 
These two documents should completely remove the 
impression that the return of Sir Mi^nef Foster would 
mean the neglect of the rights and pnvHeges fif private 
students. The position of such student* and the system 
of open examination for them have already been 
definitely settled by Parliament, and it is improbable that 
any change will be made no matter which candidate ts 
elected. It is therefore not reasonable to think that the 
electors will let this question influence their votes. Sir 
Michael Foster stands both for external and internal 
students, and not for any particular party or as the 
champion of any one section of the graduates. As a man 
of distinguished eminence, who has shown his regard for 
the welfore of the University, we claim for him the 
suffrages of an intellectual electorate By returning him 
to Parliament, not only will the progress of the University 
be secured^ and a member be obtained whose best 
energies will be used to further the interests of all 
branches of learning, but the existence of a University 
representative will 1 m justifled 
^e following correspondence has been sent to the 
electors — 

- 1 , Court^ Cmy Stiut^ 

LiHcotn's fnm^ Londom^ 

Jamutuy afi, 1900 


Sir,—I t will loon be the dur> of the Members of the Om 
vocRtion of the University of I.iondon to choose s representRibe 
in Parliament In the place of Sir John Lubbock. 

,It is now generally admitted that University constitoencieft 
should send to Parliament men distinguished in learning, 
sqieisce, or literature, and qualified therefore to strengthen tlie 
Legislature in dealing with those questions which most nearly 
concern the intellectu^ Interests ol the community This has 
been recognised of late years in the election of Sir George Stokes, 
Prof Jebo, Mr Lecky and Sir William Anson, in which cases 
the example set by the University of London in lu election of 
Mr Lowe and Sir John Lubbock was followed by the older 
Universities. We hope that the graduates will not now depart 
from the precedent set on thoM occasions 

At the present tune, when the reconstruction of the Umver- 
is imminent, it » most important that the reprerentatlve 
seized should ht a graduate of the highest literary or scientific 
distinction, able to speak with authority on matters connected 
with education or research The new duties which the Univer 
sity will have to undertake must raise questions on which the 
Government and Parliament will look to the representative of 
the University for guidance, while the graduales will desire 
that the claims of the University diall be adequately supported 
by their member 

So Ikr as the domestic policy of the Univeiuty is ooncemedi 
il should be borne hi mind that this is now definitely and per 
manently settled by the Act of Parliament of last Semon, which 
provides guarantees for the maintenance, in unimpalrH effi¬ 
ciency, of the system of open examlnaiKM) for external students. 
No imerference with this lettleiiwnt on the part of the Legis¬ 
lature or the Government h to be expected or will be required 

Sir Michael Foster, K.C B., ILD. (Loud k Senior Secretary 
of the Royal Society, and now Preddent of the Biitish AsMida- 
tion, has, at our earnest rrqucst.coomted to be nominated for the 
vacant seat He bolds, in the estimadoa of die public, as well 
as in that of icIenUfic men, such a dMngubbed podtion-*-DOC 
only among the graduates of the Unlvcrshy, but among the 
leaderi of Mcntiflc thought in Europe—that ft b alcogetlier un- 
nrcesnry for us to dwell on his qualifications In tlw 
Wc may my, however, without fear of ccmtredfetkm, that there 
is no one wboee opinloa on quettions aftMdng ■cUntifie edu* 
catton and resesreh or the study of medidna would have greater 
weUt in the House of Commons. His bog academbial « 
pwrience, fost at University College, London, and sub s e q u euff y 
at Cambridge, together with hU full knowledge of Umnilqr 
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wULcn^Ua Urn to b* of thtsmtctl icrvtoe in Pnr 
'll)* ctection of ao dhthtgulibed a graduato wlU be 
an Imdtfr to the Uolvei^ty. 

Bla WtehaftI FOetar*i clalwto yoar rapport are not pet before 
Ml ^ the Intereit of any political party We IhinV it more 
utpQVrtant that a fit representative of the University, as an in 
soUtioli for the proraotfon of learning and science, should be 
■cdt 'to ftuMunenti than that a member should be added to 
one or the other side of the House There U, however, one 
qncittoii upon which the country, independent of party, is 
weed--uat the Government must be supported in prosecuting 
the present war to a successful conclusion—and on this Sir 
Mfohael Foster is at one with the country 
It is of the itmost importance that those graduates who will 
support Sir Michael Foster ^ould Inform the committee at 
once, and yon will fdcase therelure fill up, sign, and post the 
cndldied cm as soon as possible 
We endose with this a letter from Sir Michael Foster 

We are. Sir, 

Your obedient servantf, 

J F Rotton, M a , LL.B., Q C , Chau man 
If T WARIMt., M S , M B , B Sc , \ 

H f HAuars, B A., 

C t WiiiWN, M A (Camh ), B A ( 1 -ond ), J 


Tk€ Itiitr has bun ru 4 tvni frant SiR Micharl 

Foster in answer to one from the Chairman of his 
Committee informtnr him of the steps which were being 
taken in respect of hu candidature 

January 24, 190a 

Mv Dear Rotton, —I learn from your letter, and from 
other sources, that the Members of Convocation on whose be 
half you write have been led tn invite me to reprerent them 
in Parliament because they strongly hold the opinion that the 
representative of the University should be chosen not on 
account of hta political opiifiont, Iwt by reason of hli fitness 
to advahee In the House of Commons the Interests of science 
and learning and of the U niversity, and because they (hlnk that 
I poaseai this fitness. ^ 

I cannot but be gratified that so many eminent gradodtes 
hold me 10 so much esteem 1 and, while not so confident ihy 
self at they are of my fitness for the post, 1 feel It my du^ to 
aceepi the great honour which they offer me in the spirit in 
which It is proposed 

If my candidature should prove in the end acceptable to the 
majority of the Members of Convocation, 1 shaU feel that 1 
enter the House, not with a mandate to support thu or that 
political party, but for the purpose of placing at the disposal 
of the House the experience gained by many years' service in 
the courts of learning and science, and in more than one 
University 

Any other position would be Impoesilile for me, and if the 
Members of Convocation do me the honour to select me, it 
must be on the understanding that 1 am not thereby pledge 
to any political party btill, &e man in the lecture room, no 
lem than the ** man in the street," has hu political views, and 
neither would the Umversity expect its Member to take part 
Id the buinen of the Houm only when academic quettions 
were bdng dealt with, nor should 1 denre to play such a part 
Indeed, purely politick questions may be brought forward on 
which, were 1 elected, I should think It wrong to abstain from 
recording my vote Bearlim this in mind, 1 think it right to 
ray that had 1 been In the House of Commons some yean ago, 
1 ihonld have voted against the Irish poUey of Mr Gladstone; 
and that at the prerant moment 1 think, not only that the pre 
sent war dumld be vigorously proracuted until the resolU so 
resimtial to the wdfore of the Empire are attained, but that the 
natkm is Jvutified in having entered into It So for I should 
rapport the present GoverSmenL At the same time I widi to 
state plainly that on many other questions my news, and per- 
hapa Mill more my sympathies, are xhahm which used to be de- 
Dored by the lenn “Uberml " Not having, however, looked 
Birarard to.tlu honour of entering into Parusment 1 have never 
attempted to.lnbgrmte my opinlm into a compact whole cap- 
a^ <n baW foanced with a party s^; and even now I feel 
a Mt d lB Bn tt y^ In attempdig to do so. 

Afrrggliih -sSe lAln of the University rtf London itself, 
Mmben of "Cbtreocatldh are well awate that such effoits aa 1 
havtbeen ifoteton^akehavebaen directed towards devaluing 
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the University In the direction which has often been denoted Ivy 
the words *' teaching University " In this I have been guided 
by a denre to promote the interest, not to much of teashere, 
as of teaching and of learning Though a somewhat loif, ft 
penence as an examinee and an examiner has shown me the 
weak points of examinations, I owe too much to the UnfversUy 
of London in its old form as an examining University not to 
feel deeply how much good it has done When called upon 
as a wltnera before the Cowper CommMon, the only evidence 
I ventured tn give was to emphasUe the desirabihty of enlarging 
the old Univeraty, as agpdnst setting up a new one 1 thought 
then, and I think now, that the changes which it is proporad 
to make, to fer from doing any one part of the Univemre 
harm, will do good to the whole, and that he whom it is 
proposed to emU an "external student” will share, with the 
"internal student," the benefit which must follow upon the 
reconmion of the principle that the true function of a Uni 
versUy, whatever else it may be called upon to do, is not to 
grant titles, but to develop learning and to promote the ad 
vancement and spread of knowledge. If elected, I should 
rmrd myself as the representative of the educational interests 
of^ternal students and internal students alike 

Yonn &c , 

Michael hosTsa 


PROFESSOR D E HUGHES, FRS 

pvAVID EDWARD HUGHES was bom in Undon 
^ on May 16, 1831 His parents were Welsh, from 
Bala, in Merionethshire He spent his early years in 
the United States, to which place his parents emigrated 
in 1838, and he became a citizen of the United States. 
He never abandoned this atizenship, and this is probably 
the reason why the English Government never recog¬ 
nised His eminent scientific services Being a musician, 
like so many of those who spnng from our Welsh hills, 
he was ap^inted professor of music in Dardstown, 
Kentucky, at the age of nineteen He also held the 
chair of natural philosophy At the age of twenty-four 
he invented his celebrated Roman type-pnnting telegraph 
that spread his fame throughout the civilised world 
He struck a new line His instrument was based on 
synchronism, and each letter was struck by one current 
His apparatus was adopted in the United States, but it 
was very little used there, and be came to England in 
1857 to try and introduce it here. He came at an un 
fortunate time Tefomphy was in the hands of several 
private companiea, whose capital was locked up in pro 
looting other pateoTs. Competition was excessive and 
ruinous , but in 186^ the United Kingdom Telegr^h Ca 
took up Hughes’s instrument, and on the transference 
of the telegraph to the State, in 1870, it came into the 
possession of the Post OflSce It was also employed by 
the Submanne Telegraph Ca for their communications 
to the Continent, and now the largest Hughes's type- 
pnnting telegraph station in the world is probably the 
cable room of the Post Office in St Martin’s le Grand 
In his occasional visits to the General Post Office he 
never failed to express his delight at the great advances 
made by the Post Office Technical Staff in the develop¬ 
ment and working of his beloved child It was driven 
clectricalty, and it worked duplex. 

Hughes^ instmment was made the international type 
of apparatuS| and every country tn Europe adopted it 
Honouea ana wealth were showered on him Being a 
man of very simple habits and of few wants, bis annual 
expenditure was smalt j hut b» income was greajL His 
mmes accumulated, and it is now gencnlly known that 
he has been most generous in endowing various scientific 
mstitutions and hc^iials with large sums of money. 

On Apnl 1859, a paper was read before the Soacty 
of Arts describing not only his apparatus, but an onginiu 
form of cable, which separated two layers of gutu-pereba 
insulation by a film of semi-fluid viscid oil, so that flaws 
or punctures in the insulation were automically repaired. 
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This novel and ingenious idea was never practically 
tned| bvt It establisiied tbe fact that Hughes was 
mventor of oil insulation 

In 1878 he brought out the oficropbone No one who 
remembers the penod can ever fbrget the sensation pro¬ 
duced by his simple apparatus and stnkmg expenmenta. 
Bell had just brought out the telephone, Edison had 
patented his carbon tniDiinitter and invented the phono¬ 
graph ; but Hughes captured the town by causing the 
footsteps of a house fly to resound like the tread of an 
eleifliant 

In 1879 he showed how to eliminate the effects of 
mutual induction from lateral wires by using a metallic 
arcuit and twisting the wires around each other 
This was followed by his beautiful induction balance, 
and subsequently by a senes of elegant researches in 
magnetism and inductance Hughes was essentially an 
experimenter His manipulation of rough matenals was 
fmenomenal He scorned the scientific instrument 
maker Pill boxes, common nails, sealing wax, bonnet 
wire, knitting needles, tumblers, cheap copper were 
enough for him His cells, galvanometers and telephones 
were all home made. He was not a mathematician, nor 
was be deeply versed in scientific literature , but he had 
an instinctive perception of truth, and he jumped by 
intu ition to facts which he could speedily verify with his 
own bands in the crudest fashion and by the homeliest 
aid. He loved science, and his constant attendance at 
tiw Royal Society and the Royal Institution evidenced 
his interest in scientific progress 
The Rojral Soaety presented him with a Royal Medal 
in 1885, and he was awarded the Albert Medal by the 
Society of Arts in 1897 He was President of the Insti¬ 
tution of Electncal Engineers m 1886, and was for many 
years a manager of the Royal Institution 
He was a genial, charming companion, and his pre¬ 
sence will be very much missed by many who knew mm 
well 

The funeral of Prof Hughes took place on Saturday, 
Umrary 27 The pall bearers were Lord Listciv Prof A 
W RUcker, Mr Choate (the United States Aml^sador), 
P Thompson, Prof Dewar and Major-General 
Webber Among the other men of science present at the 
smrctal service at All Souls', Langham Place, some of 
whom went on to Highgate Cemetery, where the inter¬ 
ment took place, were Mr E. Clodd and the Servian 
Consul, Lord Kelvin, Sir William Crookes, Sir Fredenck 
Brarowell, Dr J H Gladstone, Dr Johnstone Stoney, Sir 
Henry Mance, Mr R E, Crompton, Prof Perry, Prof 
Mcldola, Mr A Siemens, Mr A, B Kempe, Mr J 
Swmbume, Mr J. Wimshunt, M Dseschner (secretary 
^ t^ French Embassy), the Greek Chaigd d'Affaires, 
F Abel, Sir H, T Wo^, Mr A. P Trotter and Mr 
o hpagnolctti The Duke of Northumberland and 
Sir W. Preece were represented 


NOTES, 

T^b Geological Society of Fnuiee has received a legacy of 
Horty thousand francs from Mme. Beaucourt, for the eoconnge- 
OMQt of investigatfcDs which asast geological pcogiess. 

Thb states that the War Ofltee Is w»*t*in g an allow 

OM of for tbe provision of a{^mtus for use by the 
dectrkal engineer volantecri going to South Africa. 

Thb Inrtitote of France baa accepted tbe conditfons of tbe 
gift by M Daniel Odris of a sum of money for the lAondatloD 
of a trieonlkl prise of one hundred UuMuend franci, to be 
awaidedforthe asoft remarkable discovery or work in science, 
art, or tetters. 

Thb Special Meeting of the Manchester Lhenry and Hdte- 
aophloaKoctety ter tbe pnMntatlon of the Wnde and Deltxm 
MeteJir and far the drilvery of the Wilde Lecture od ** 
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Batatarand artificial,** by Lord Retirigh, F ILS., >ritbelteM 
00 Tuesday, Februaiy 13, at 4.30 pm, 

Thb death te amwaBced of Geaeial Ateode da tlUo, the 
dbtlngQlriied Russian geogiapbcr, and oorrrapoaddM' of tbe 
Pwis Academy of Sdenoee, la tbe sectiqB of geogianliy and 
narigatlon For more than twenty years Ctenenu‘{w wif 
ont of the most active and earnest members of dm- Rapdea 
Imperial Geographical Society, and contributed arntty papm 
on (he hypumetiy, terrestrial magnetism, and climatology of 
Russia. 

Baboh Lb Baums Pluvinbu who has been to Spain on 
behalf of the French Astronomical Society, to inquire Into the 
weather prospects during the forthcoming solar eellpee at various 
places along the line of totality, and to make arrangementt far 
the accommodatioa of the members who will go to observe It, 
will give an address to the Society on February 7, on the results 
of hu VIS1L 

Thb twenty seventh annual dinner of the old students of the 
Royal School of Mines was held at the Hotel Cecil on Fnday, 
January 36. Mr H. G Graves was In the chair, and was pre¬ 
sented with a loving cup, Ac., in consideration of bu service 
for several years u secretary, by Mr H Bauerman, oq behalf 
of the committee. The other speakers were Sir W. Roberts- 
Austen, Prof C Le Neve Foeter, Prof Perry, Mr Bennett H 
Brough, Mr H. Hatfield, Mr Teall, Mr F W Harbord, Mr 
E. Woak^, and the present secretary, Mr H C McNeiU 

Mb Samubl Barbbr informs us that a very bnlliant mrteor 
was observed at Chesterton, near Peterborough, on January >8, 
about 5 56 p m Attention was drawn to the meteor by an 
almost blinding flaih that resembled lightning Then the 1 ml! 
of light was observed *' travelling acroes the sky like a large 
rocket, in an easterly dlrecUon, and with a conspicuous trail a 
few degrees wide on either side of its course Before vanishing 
there was a distinct gap left, in which tbe trail did not appear, 
between the point of departure of the meteor and the end 
of the trail The meteor disappeared insUmaneously No 
sound was heard " 

The researches undertaken by the Institution of Mechanical 
Enginema were referred to in the report of the council, pre¬ 
sented at the annual meeting on January 36. The fifth report 
oi tbe reMMch committee on alloys was presented and fully 
diacuBaed a year ago, and Sir William Roberts Aiutea, the 
reporter, is now at work upon the effect of annealing and tem¬ 
pering on the properttei of steel, which will form tbe prindpaf 
subject of tbe next report. The gas engine research has been 
farther advanced by Prof Borstall, who hopes to be able U> 
present his report early in the prerant year. The value of tbe 
ateam<]ecket Is the sn^ect under Investigation by Prof Beaie» 
who has acenmoteted farther date towards hla fourth report. 
Tbe compoand iteam jacketed coodenring engine at King’s 
College, Loodo p, hu bwn working Prof. Gappti* hu not yet 
been able to oomuience the fim sertes of compteCe tesu, but 
promiau bis first report soon 

Thb annual gmeral meeung of tbe Mathematlcnl Aisoeiariom 
wu held at Dntvcraty CoUega on Saturday, January ayi 
the Presidinit of the Ateodati^ Sir Robert S. BaU, 

In tbe chair. Papen were rend by Sir Robert Ball, Fnll 
R. W Oeacse, and Meun. R, F Pavte and J, A.VTI|M^ 
had several other papen were m ri ve d, the nutboiB of wkM^ 
were iiflabte to be present. It «u aanowed Bmfe the 
Gtmtii would In foeiiai be lauedi^ MeedpF 
three UuNu a year. Tbe aimo( tbe AuoqB^ in gablMte. 
Ow teto aqiply a loariial wl^ 
ihtereH so mathematical teaefam. U It Intended dtefruaowW 
special tetbta riiill be artidah muettiite of im|irhvte»fwe lif 
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ttMlKMhiSf o»«dv«ita|f ^'Oittd^MKwypfretoriljticAted' Iiudtiitkvi of Ovll Engineers, on Janiury 33. OWlog to tlw 

br^hMitt,tMid Mvftewsef booUof th« ftntimportuMie, of natara of thetbondationi in the nit district^ which, u ii wdl 
gtlMipt o£ttt(*hpohi 00 Idodnd' vibJMcti, giving an elinaentary known, are idriottsly affected by the abstraction of brine and 
p fMwtotion cf the Uktory and treatment of the subject Vol mlt from the subwiU, the de^ of the bndget pr^ented 
tjWch commtUoes with the present year, wfll contain a ununal difiicuUlet. The average subsidence at the Northwich 
Moios nl articles by Prof A. Scott, on von Standt’s bnd^^ has been about 4I inches per annum during the last 
6bMMrAr tUr Zgpr seventeen years, necessitating the raising of the girders to give 


PidF A, El WtiQHT dipserib^ Ih the Lancti the statistical 
results of the and typhoid inoculatioiis made by him among 
British troops at a series of military stations in India It ap¬ 
pears that Shogether 11,395 under obeervatlon, of 

whom 3835 had been inoculated and 8460 had not. The per 
oentage of casea of typhoid fever amongst the uninoculated vras 
3*5, and amongst the inoculated 0*95, a difference sufficiently 
great to warrant further extensive trials taking place With 
regard to the mortality the results are not so marked AnKmgit 
the nninoculated the percentage of deaths was 034, and 
aniongst the Inoculated 03 A certain measure of protection 
seems thus to have been conferred by the inoculation of the 
quantities of dead typhoid culture, aid when Prof Wright’s 
remarks on the conditions under uhich the inoculations were 
earned out are considered this conviction becomes intensified 
For instance, the inoculated men were, taken as a whole, men 
who were much more liable to contract typhoid fever than the 
uninoenbted men, for the inpculated con^ted to a large extent 
of young men who had only recently arrived in India, while the 
uninocnlated consisted mainly of older and more seasoned—in 
other words, of less susceptiUe—individuals. 

The relations of forest fires to insect ravages, insects to 
forest fifes, diseases of trees to insects, and insects to fungous 
diseases, are not obvious at first sight, but Dr A D Hopkins 
shows in a report on (he insect enemies of forests in the north 
west, Just issued by the U S Department of Agriculture (Divl 
■Ion of Entomology), that thpie Is a close connection, and, to 
a certain extent, inier-dependence, of all these fseton in the 
dcstruetion of valuable forest products. Trees dying from injury 
by fitea, or weakened in vitality, offer fisvouraUe conditions fix 
tte mnlhplktihvH qlL,iast numbm of destructive insects. More¬ 
over, trees which have been killed by insects furnish, In their 
AJlcn branches, standing and fisllen partly decayed trunks, and 
4 ry bark, a most fiivourable condition fix the starting, rapid 
spread, and perpetuation of forest fires. It u well known that 
forest trees iScakencd by disease contribute to the mulupllca- 
tion of their Insect enemies, therefore the study of the inseeu 
ass oc ia ted with unhealthy ficicesc trees should lead to remits ol 
eoonottde Importance As an example of insects contribetlng to 
chc apiuad ol ftmgoua dkeases, Dr Hopkins reports that the 
beartwood of the white fir timragboat the region examined by 
Wm was ceounooly rendered worthlen by deoiy as the result of 
wounds in the IMng hark made by Scolytns bark beetles. 

Tiu states that one of the most interest¬ 

ing exhibits which will be sent from the United States to Paris 
tat tbfi forthcoming Bahibitto& will be a huge map of New 
Voih eity, which kwiw In progem of eonitniction under the 
^tief tqpegapUoid fw^nenr eg the Board of Pubhc Improve 
mettte. It mrenree s8 firet by h W| and is on a scale of 
4 jo feet to tibe end ioehtdes all the boroughs of the great 
aofi 4 .k*f» f0(t of the ididinlBg Icrtitoiy The map 
ait torks, fdevs, forries and lallway lines, and 

devtlt^ 9f every p^ in the 

om ib* rlMr W««« at North* 
Uti J. A. aam at At atetla, of Ae 


headway for the river traffic, and it being impoedble to raise 
the streets in the immediate neighbourhood without partially 
burying or raising the adjoining houses, the road gradients have 
become as steep as i in 11 To obviate this inconvenience, and 
to provide fix the more efficient carrying on of the salt and 
othw tradca on the Weaver, and also with the idea of eventually 
passing coasting vessels with fixed masts, two exactly similar 
swing bridges have been built a little distance apart, in order 
that one may be available in case of a breakdown 

The sopentructure of the two new bridges at Northwich, each 
of which may be considered as weighing 300 tons, is supported 
by a roller path and rollers, which In turn are carried upon a 
set of piles, strongly braced together Connected with, and 
exactly under the centre of gravity of, the superstructure Is a 
circular pontoon or buoy, divided into two chambers. This 
pontoon has the appearance of being suspended from the super¬ 
structure, and in reality would be if the water were not present, 
as it IS entirely clear of both bottom and sides of the chamber 
in which \i is [daced Cf this Urge buoy the lower chamber, 
which has a displacement equal to 350 tons, U perfectly water¬ 
tight and always submerged, so that its displacement Is prac¬ 
tically constant The upper chamber is open at the top, and 
either serves as an accen to the lower chamber, or, by varying 
the amount of water allowed to enter it, increases or decreases 
the buoyancy of the whole It will be seen that the downward 
pressure on the roUeis and paths, due to the weight of the 
superstructure, 11 parpally conn t erected by the upward tendency 
of the pontoon, and is thus reduced, in the case under con 
■ideratlon, to 300 - 350= 50 tons. By emptying the upper part 
of the pontoon this may be fortUer reduced within certain limits. 
The diflSculty presented by subsidence entailed careful con* 
sideration as to the motive power to be adopted for the bridge. 
Pressure pipes of any kind being inadniinible, Mr Saner 
decided to adopt electrical power, and to use wire rope for 
taming, as giving the most flexible connection between the 
bridge and motor The bridges sre moved with remarkable 
Udiity, and the consumption of current after they had been 
working a short rime, and all the bearings. See , were free, only 
amounted to i a Board of Trade unit for the complete cycle of 
operations, vis. withdrawing wedges, opening and closing 
the bridge, and repUcing the wedges. 

We have received Part I, vol xi. of the /nAtam 

A/tmatn^ containing the observations recorded during 
the solar eclipse of January 33 , 1898, at 154 stations, seven of 
wMch were In dose proximity to the central line of totality 
The obeervatlons were taken at intervals of five to fifteen min- 
Etetr end indudes the barometer, thermometer, wmd and cloud, 
and occasionally other dementi. These have all been redheed 
and tabulyd In the Ckkutta Oflke acoording to M ad t ne time, 
and utt fhoreforc, In tfaU respect, strictly comparable. Beyond 
this, BO attempt is mede to discuss the data. In looking over 
the oberevattona at the sutloos of greatest obscuration one ia 
sferodt ^tbefoctoftheluUoftbc wind at the time of total 
egl^HA For Instance, at Seoul, where full obsoniation fosted 
ftam Ih. tym to ih a84m. p.m., the observer remarked, 
** Everything qdtc qaiet and calm, Wind totally stopped Atom 
ih. piin. to 3 h. lom. p-m;** The decrease of tempemtttre 
antoEntod to aboot 5” at levcnl ptaca. 
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The Rqvort of Iht Mctoorotoglnl Cooncil for the ymt end¬ 
ing Much 31, i899i hM Jot been heued The OflSce cootlnveii 
in the putt to otdieet due reUting to the meteorology of the ‘ 
ocean, for which porpoea oompletc oatftte of meteonloglcal 
inetnimenU are luppltod to olBeen of the MereantUe Marine 
who are willing to take obMrvaUoot. The nmnber of nch 
■hipa MippUed during the year waa 114. All ihipe in the Royal 
Navy are alM nipplied with inatrunentf, and the Coobcil re¬ 
ceive V^nahle obeervations frinn thli KNuce. The rcsolti of 
the weather fbrec a rta isaed by the Ofliee show a complete or 
penial ettcrfM of 83 per cent daring the year 18981 Iheaveiage 
sucoen daring the liiit ten yean li 81 4 per cent The ipecial 
hay harveet forecaate iaaued to a number of aelected atatlona 
attained an average aocceia of 89 per cent , and in the dlatrlct 
which inditdei the aoath of England the complete and partial 
ruocen reached the high figure of 96 per cent The Office con 
linoes to anbaldlae and to retain an intimate relatlonahip with 
a amall number of obaervatories of the highest cUaa, the in 
fiwmatioo from these is supplemented by observations at stations 
where the obaerven are ^untcera. Among the miacellaneooa 
investigations may be mentioned those on atmospheric electricity, 
by Mr C T K Wilson, of Cambridge, and the diurnal range 
of rainfiril, by Mr R, H Scott An appendix to the Report 
contains a correspondence relating to allowances made by the 
Meteorological Connell to the Ben Nevis Observatories. For 
some time past the Counal have also had under their coo 
sMeration the necessity of making systematic provision for 
superannuation allowances to members of the staff Such allow 
anees will apparently have to be provided from the vote for 
meteorologi^ observations, and reductions In some directions 
will have to be made in order to provide the means for a 
satisfactory arrangement It is hoped that this may be effected 
without any material diminution of the scientific usefulneu of 
the Office. 

Two communicatUms on telcgDoy and the inhentance of 
acquired characters have vaccntly appeared,—the one, in the 
Ommber number of the jtmfncam ^aiuraiuit taking the form { 
of a critical review of Prof Ewart's Pen)Cttik Kxpenmenti," ^ 
and the other, a paper by Mr C J Bond in the Tramsacihns of 
the Leicester Literary and Philosophical Society, descnbing some 
experiments in rabUt breeding snd plant-grafting While giving 
his adherence to Prof Ewart's concluiiona, the former writer 
urges the needs of further experiments on the tame lines. Mr 
Bond likewise ranges himseK on the same side, stating ** that 
the evidence in favour of the transmission of acquired, as 
opposed to congenital characters, breaks down in that group of 
cases In which che supposed occurrence of telcgony was thought 
to prove such transmission | that the explanation of this 
pheMmenon is reversion, and that thu may also account for 
certain phenomena following budding and grafting in plants. 
Many of the remaining results can be explained by the direct 
action of the po|lcn on the maternal tiuues without inheritance." 

In the above mentioned issue of ihe Ammtmm Nm*uraiut^ 
Mr C £. Mead makes the important announceownt that in 
New Mexico a beetle of the genus C^ihps has been observed 
feeding oo the larva of the dreaded Colorado potato-beetle. 
Thk leads to fhe belief that the mfin crop of p^ocs in the 
district in qiMStlon Is mainly saved by the predaceous habits of 
the whose psasence seems worth many hundreds of 

dollart to the pot ato -grdweia of San Juan county If thu be 
subsuntiated, steps sb6aM be immedutelj^ taken to introduce 
the into other ^mriett affected by the Colorado beetle. 

Thus papers on WsAmA's Interrupter form a nbteworihy 
1tatafeoftbe.^/ftfdb#JMiwf^il-<a) Drs. R. Federico add 
P. Baoei have detcradoed the form and frequency of the inter 
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rapdons by aBowing the current to diculate r o un d a lotopldt 
by which magneto-optic rotation la produced# and thks obtafriiiy 
a pbotograph In which the intermptiona are rep tuaaa te d bf 
ba^ on adark ground. The oonclusiana art (l) that fha 
Intermpdons do not alway occur at equal Intervalsi (a) the Inter¬ 
ruptions are of short duration, averaging about one-sixth of the 
interval between them , (3) during the interruption the curmi 
does not abeolutely cease, but only falls to a minhnnm t (4) a 
magnetic field does not affect the number of Inuifniptioos per 
semid, but reduces their duratloo; (5) the frequency of the 
interreptiou varies with the electrolyte, a colatioa of bfehromate 
and sulphuric amd giving a frequency xj times greater than witii 
a solution of sulphuric acid only ; (6) the bichromate solution 
does not become turbid, and its heating is less than with sul¬ 
phuric add Dr O M Corbino investigates, among other 
results, the mathematical expressions determining the focm of the 
interruptions as deduced from the equations of mutual and self 
induction, assuming the phenomenon to be due to Joule's law 
In a subsequent paper, Dr Corbino investigates the dissymmetry 
of the currents obtained In the drcnlt of a transformer when the 
current in the pnmaiy is broken by Webndl's interrupter 

Thb whole of the October number of the Journal 0/ C0m~ 
^ant/iiv AVxnsAfgy, compniing 30a pp., and five beautifally 
coloured plates, is devoted to an elaborate memoir by Mr. C. J 
Herrick en the Dcrve-components of the bony frsbesr aa ex 
emplified by the cranial and first spinal nencs of For 

the benefit of those not familiar with the theory of nervc-com- 
ponenls, it may be mentioned that this is an extension lo the 
craold nerves of abal has been already done for those of the 
spinal system, which (not to refer to the "four root theory”) 
ate divisible into motor and sensor porlioni. Similarly the 
cranial nerve trunks may contain several varieties of sensory 
fibres, having dtflbrent functional and merpholugical relatloas, 
certain of which may be present m a single segmental nerve. 

In spile of many technical diRicakies, and our imperfef^t know 
ledge of their exact relations, enough has been accomplished to 
permit of the statement that the several lobes of tfac piedulla 
oUongata, so characteristic of fishes, may be issociatcd with the 
respective cutaneous or visceral sense organs as definitely as the 
olfactory nerves are associated with the olfactory lobet, or the 
electric lobes of the torpedo with its electric organa An excellani 
example of thUassociatipn occurs in the so-called **sea-ipblns,” 
in which ceruin free rays of the pectoral fins have become modi 
fied into finger hke tactile orgonf, while their senav nerves, 
together with the correspomUDg dorsal nerves of the spinal 
cord, have been enormously hypertrophied Altboi^ the 
criteria of the nenre-coinponm^U are primarily tbe Gantral and 
pcripberal distribution of the nerves themselves, it has been 
found ID practice that in fishes each component has oertgin 
definite and characteristic structural peculiaritiai, fiy means of ^ 
whirii it may be at once recognised, thus repderiog the work 
tbe investigator much easier than would otherwise be the case. 

Amonq tbe several interesting papers contained in tbe lam 
numbers of the /tevr/ro of the Russian Geographical Sodetyj 
we Doclee espedaily one, by General Tillo. It d«tlp whh tbe 
results of the meteorological obeervations which wma mxde for 
two yeatB In tbe Lnkchun depression of Central Ade, la con- 
neetto with the expedition of Roboroviky and Koilofc TMs 
depression was discovered, as Is known, by tbeluothms 
Gndawila Oaring to tbe alwence di pUoa in ^he neighbonr* 
hood of tbe Lokchon, tbe althiide of wooU bn«n^^4k 
memred gBOBrntricOlly, it is ^idently impeerible yuf 
> decemrine tbe real altitude oi the deprernkm i (Mt Dm Atm 
; aepamte compe^ons of the obaervatiode of tbe ImMNWI 
were made at tVs place from Noveniber 1893 to OceobtrUm, 
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wUi Umpt m&dM At Banuml aod bkutdc. u Abowitli the Donnel 
i9gliw«» Oa>*nl TUlo cotm to the eondMion tlwt the probeble 
Ald^a^e of lAkdieo mut be 17 metre* belov the ace level, with 
A ffobibte error of ± 15 metreei The spot where the hero 
meter rimt obaerved la not, however, the loweit pert of the 
deprearioa, ea iti elticndea ere In different pUcea from 36 to 110 
metrea Mwthet pkce^lhai giving negative eliitudea aa deep 
u 130 mctrea ± 15 metre* below the aee level et Tub tare. A 
good mep of the depreealon ia given with the paper Beeldea, 
the meteorpjbglcal obaervetlona mode et Lakchan ere moat 
iateieeting in tnemaelvea, ea it Jtppeera from them thet the yearly 
ampUtodea pf the b irometer ere greeter et thla place then any 
where on the earth—the monthly aveiagei for January being bf 
fall 30 mm In exceaa of thoae Jaly, while the daily empli 
tadea In the winter ere ea greet ea in aome tropicel lenda. The 
hlgheat tempereiure obaerved in July (48* C ) la elao one of the 
higheat oba^ved In Continental Aibii end \% tmly Seherien So 
la elao the dryneu of the eir 

A PAPBt, on e New Beni for the Foundation of Geometry," 
hea been iaaued, beeimg the algnetare " & G Lt" but wbm 
author Invitea criticUms eddreaaed to Mr F Wheeteombe, of 
Mencherter The wnier of the paper la by no meena alone m 
hia ideu ea to Euclld’a treatment of parallel lines, hia definition 
of a plane angle to the exclusion of atiaight angles and other 
Bttch'inalteis baing unmtiafactory Ai he contemplatea writing 
a book on the aubject, we only hope that he will first have 
atudiod the oofistdeimble maai of existing literature upon it. and 
if the work is to be properly treated the author should be 
versed in non Euclidian as well as Euclldun geometry The 
perabtent survival of Euclid's ** Elements ** as a text book on 
geometry la mainly due to hia aequence of propositions, stereo 
typed and atandardlaed by constant usage, afibrdhig teachers a 
common starting point* Many have tried to improve <» Euclid , 
but as long as aoarcely turn people think abke as to how this h 
to be done, so long will their proposals fall to take root 

Thb January number of the PAi/ase/kicai contains 

a paper, by Dr C Davisoni on earthquake-sounds, a somewhat 
ne^Mied branch of setsmokigy The sound Is described as 
generally deep and rumbfing, like that of n heavy waggon 
paaipg } aometlmes it resembles tliunder or wind bbok closely, 
the fidl of heavy stones, or the firing of distant cannon Near 
the epicentre of the earthquake, loud craihci are heard by some, ; 
but nut all, observers at the time when the shock is strongest, 
further away, it becomes rougher and more grinding at this 
momtet I while at a great distance, the sound is throughout 
smboth and almost monotonous like the low roll of distant 
thunder The nelghboarhood of the sound to Che lower limit 
of audibaity is sliown by the fiut that It U heard by some 
observers, as a|y. like the rumbHng of a heavy traction-engine 
paisbig, while others equally alert bear no sound at all To 
dMttMt auditdn of the sound, it also varies in character and 
duiation for the nme reason. In this country, practically 
every earthquake is acoonpanied by sound, which both precedes 
and follows the shock 1 in Jap^ the sonod is frequently 
abwtt even horn vJoleitt earthguakei. It is seldom heard more 
than a fow miles from the origin, and rarely. If ever, follows thv 
shook, It wohid tberofom appear Chat the Japanese as a race 
ace Jfr^uior to us in Ihelr powers of pareoivtng deep sounds. 
In strong nurthquakw, the soundHuea ooeapies a region sur 
rounding, the tpfoentre; in weak ones, the aonnd-area and 
dlsnmM'^aNU'^Vpproglorolely eotn^t or the former area 
overttWliie t wWlr hr cart^ dntnets thb adund is 
snfo ii gl^ ^^r jLwfthopfanjt sbpek bdng folt Suveral Instanoep 
of imr mr^-womadA pm givun, and it l*«rged that they are 
oiskvly wamhqaakes ipo weak to be felt Dr. Davison bslievea 
M rtwt ui k ep are cansed bf fenU atiipt and that the sound- 
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vibntlcDS eome diiefly from the margins of the area of dis|daee 
ment He ^ws that thb theory will account for all the 
known phenomena of earthquake-sounds. 

In the /Vvrssdfrtff of the Liverpool Geological Society (rait 
3, vol vlii, 1899) we have an address from the ex-Presl^t, 
Mr J Lomas, in which he deaU with the characteristic litho¬ 
logical characters of the prlnapal geological system*. In 
another article he describes and fibres ** some flint implements 
found In the glacial deposits of Cheshire and North Wales." 
Concerning the aftifidal form of some of these, Mr W J 
Lewb Abbott speaks with confidence, whereas Sir John Evans 
remarks " No 7 may be artificial Of the others. Nos. 2 and 
3 look the most pomible, but the signa are not such at can 
confidently be relied on If man existed in pre glacial times 
in Bntaln, It is, I think, probable that hb tools would have 
been of larger proportions." Mr Mclbrd Rcade describes a 
great boulder of gypsum which was foaod at Great Crosby, he 
alio enumerates the ForPmiaifera frwifed in samples of Ch^irc 
boulder-cUy Mr G H Morton d to c ribes his geological mPp 
of Liverpool, and Mr T H Cope deals with the gabbro of 
Llyn Eigiau, above the valley of the Conwy 

Thb Journal d€ Pkysiqut for January repnutt an article on 
the l*hase rule of Prof Willard Gibbs, taken from the intro¬ 
duction of the Work by Mr Wilder D Bancroft. In this 
article, the rule in question b very simply explained 

Thb BuUotin of the Cracow Academy (November) contains 
a contiruaiion of M P Rudskl's research^ on the ebsiic de* 
formations of the earth It deab with the deformatioi» pro¬ 
duced by glacial deposits or by thS formation of coral reeb. 

On account of the companilively dull light of the English 
climate, the lenses usually possessed by Kodaks and other hand- 
cameras have too small an aperture to be used for many pur 
poses. Messrs. Taylor, Taylor and lluboon have, ihetefSm, at 
I the request of many photographers, made orrangemenU far re 
fitting such cameras with their well known Cooke lenses. Ak 
the lenses can be attached to almost any hand camera now uporh 
the market, their rapidity will soon b> widely known 

As m previous years, the ** Annuaire" of the Brussels Ob¬ 
servatory contains particulars of the pnncipal astronomical nc- 
currences fur the current year, geographical information, tabtes 
of phytica] and chemical data, and other Matibtics of frequent 
service in scimtific work The articles fecludc a discunlon of 
the meteorological observations of 1899, and of the direction of 
the wind at Bnuaeli, by M Lankaster, 00 the use of the kite 
ID meteorology, with a bibliography of the subject, by M 
Vincent, the climate of the Belgba coast, fay M Duneux, the 
popubtion of Europe, by M Lankaster , reports on vanons 
liranches of astronomical aod meteorological work cknied on 
last year, and an instructive desenpoon of the determination of 
the oo-ordinates of sun spots, liy M Niesten. 

Many workers with the microscope have been guided inf their 
early **dabblingfk" by the late Rev J G Wood's "Common 
Ofaj^U of the Microsebpe ” (Rouiledgs aod Sons), and not a 
few can doubUess recall their failarct In the attempt to mdunl 
seeds in Canada balsam and their disappoininient that the 
medium refused to set in six to eight hours. A new editloo of 
thli deservedly popular }x>ok has now appeared, revised and 
brought up to date by Mr E C Boosficld The late Mr. 
Tuflbtt West’s femlllar iHustratioiii appsar to have been re- 
engr«Ted,aBd fly kaves^ch lists of the figures arc now attached 
to the plates, while Mr BonsfieM has added two plates of hia 
own drawing illustrative of pood life The new letterpress 
iodudes a brief dcoOunt of the optfes of magnifioation, aod the 
UM oftlfembBUge condaotor (brought Into general use sbice ibe 
first edition of ** Wood "} in the iotrodociory chapters, ami 
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OUR ASTRONOMICAL COLUMH^ ^ 

AtTMNOlllCAL OccaRMMCBS tH PeMUAATj 
Februvy a. 6h 56111 to 7h 4301 Ocoaltatlba <of m ndim 
(mag 5*0) by tbe moon 
a 1 ih 44m Minimum of Algol (fi Ptfatf). 

2 iSh 5m« Ti«fdt (Inmw) orjttptt«r*« Sat< in 

5 Sh 33m Minimum of AM (/I renel). 

6 8h 36111. to 9h. 34m Cwctiltutloo of I Aiiitlf 

(mag 4 5) bv the moon 

7 i4h 3m to 14(1 49m Occttltatloa of 5A 

(mag 5 4) tbe moon ^ 

8 i5h. 50m to 16b 39m. Oecaltajtl^ of m Imiri 

(mag. 5 a) by the moon. 

I4< Venua. liruminated portion of diac ■ o*8oi 
15 ijh 3om to i4h 40m Oceulboion of55 Leonla 
' (mag 6*0) by the moon 

19 Saturn Outer minor axis of outer riDgapi6"*M. 
aa i6h Jupiter in conjunction with moon 1 i* 31']^ 
xj. Toh 15m Minimum of Algol (d Pend), 
as 7h 4m Minimum of AlgoT {$ Penei). 


information on fiaiqg, hardening. Imbedding, aectioning and 
stginlng, alao on aeleotiiig diatoma, tbe chapters on ** mount 
ing ” now at tbe end of the book The number of pagea has 
been increased from 133 to 186. 

A NEW method of ettacklng the problem of determining the 
degree of ionisation of complex solutions is given by Prof J 
G Macgregor in tbe TVamer/jM/ of the Nova Sootian In* 
stitute of Science just issued The numbf r of free ions per unit 
volume can be studied in the case of the two simple salts sepa 
rately by meana of the conductivity These numbers are 
functions of the dilution, and can be expressed graphically in 
tjie form' of curves, I^rom these two curves, by a neat graphicid 
construction, Prof Macgregor deduces the concentration of the 
ions in the solulion resulung firom the mixture of the two simple 
solutions, a complicated algebraical process being thus avoided 
The method is appbed, in a subecqoent paper in the^same volume 
by Mr J Barnes, to solutions oontaimng a common positive 
ion, potassium cblonde and sulphate It was found to lie 
possible in this way, given the dissociation theory and data 
obtainable from simple solutions, to predict the electrical con 
ducbvity, specific gravity and surface tension of frurly dilute 
solutions of potassium chloride and potossiuro sulphate within 
the limits of experimental error 
Nothing can be more striking testimony to the advance of 
physical chemistry than the manner in which isolated phe 
nomena, long known but previously unexplained. Call into line 
when attacked by modern methods. An excellent example of 
this is afforded by the paper of Metara Ckihen and Van Eijk in 
the enrrent nnm^r of the Znttckrtft fUr pkyitkahstkt Ckemf^ 
on phynco chemical studies of tin As early aa 1851 a curious 
inolecaUr transformation of some tin organ pipes was noticed by 
Frdmann, and the same fiict wu rediscovered eighteen years 
later by Fritesche at St Petersburg, the tin crumbling to a grey 
powder Since that time this phenomenon has been repeatedly 
studied by various observers, the causes being variously ascribed 
to low temperature, effect of shocks upon the crystalline etruc- 
ture, and velocity of cooling of the tin when originally cast A 
prehminary dUatometrlc study of a grey tin showed the existence 
Qj[ a transition temperature at about 30^ C 1 hence a transition 
element was constructed, having grey tin as one electrode and 
orrilnary white tin as the other A study of tbe electromoiive 
force of this cell with varying temperatures showed that the 
reaction 

grey tm $ white tin 
waf a reversible one with a transition point at 30* C A 
careful determination of tbe same point by the dilatometric 
methof/gave (he same value Ail tbe observations of early 
work^r^are brought Into line by this work Tbe authors point 
out that, except daring a few warm days, all tin is in a 
inetattabile equilibrium, and tends to transform itself slowly 
Into the grey powder modification 
Thb additions to the Zoological Society's Gardens during tbe 
past week include a Geoffroy's Cat {FM from 

l^araguay, presented by Mr W. A. GilkU, a Woodcock 
British, presented by Ur C B. Lambert, 
a Common Snake ( 7 >v/mAMnj wo/nx), Britlah ; a Tenelated 
Snake (/rw/Ze/Mi), a Dark Green hoake (Ltmma 
gitMotunsts)t Buropean, presented by Miss Ash, a Black, 
headed Lemnr (Zssvsrr krttnww) from Madagsspar, a Blue* 
tongnsd lisard ( T$ifp$a stincMu) from Moluccas, a Bare-eyed 
Cockatpo from South Autralia, two Undu 

laied Grass Pnrmkeets tmhtMt mi, var ) from 

Austndla, two Common Tegneuns ( 7 W/fMii« 6 fr t^gutxin) 
from Sooth America, an Eyed Luard (Zerrrre ersAisfo), 
European, deposited, a Black headed Bunting (ZsvAmfre 
mglaM 0 C 0 /JkaMb bred in tbe Gardens. 

NO. 1579, VOL. 61] 


UNITED STATES NAVAL OBSERVATORY. 

pAPTAIN C H DAVIS, Superintendent of the United 
^States Naval Observatory at Washington, has forwarded a 
COOT of his report for tbe fisnl year radlng June 30, 1899. 

Ine great equatorial, a6 inches aperture, has been devoted 
to work beyond the reach of smsller inatrammts, nad In 
particular to the spectroscopic determination of the inotions of 
stars in the line of sight Many measures wete ma^ of the 
diameters of Mercury and Venus, to determine tbe imdtedon 
error, and it was established that this was a function of the 
inagnif>ing power employed 

The spectroscopic obMrvatfons were almost all nude by tbe 
photographic metnod, the wave lengths being obtained from 
measures taken with the large llarkness companUor made for 
eclipse reduction in 1869. The probable error m the velocity, 
as determined from a rin|;le plate, was about ^071 mile per 
second Good plates with well exposed comparison speeba 
have been obtained of a Tanrl, a Aurlpe, • Cmu Majoir^ ■ 
Cams Minons, ■ Cygni and v Cygni, but many otherrppvc 
been follures, owing to the difficulties involved In the 1^ 6f % 
lens only visually corrected This has recently been remedied 
by the pordtese of a correcting lens of 3*09 inches aperture, 
which alters the minimum focus from \ 5370 to A 4341 wiriiottt 
materially disturbing the toul focal length from the OD^eet-glam. 
Fxtensive alteraiions have been made in tbe endmenur to 
remedy the air enrrenu produced in the equatorial bnlldtog on 
account of Us connectum with other rooms. The la^fodh 
eauatonal has been employed In the systematic bbrorvaifoa of 
minor planets, comets, oceultations of stare and edlpeei of 
Jupiter’a retellites, the whole of which have been reduced pad 
published Thu telescope has also been used for (be exhlbWOn 
of celestial objecu to the public on Thunday evening biofod- 
ing those admitted during day working boon, the number of 
vlStors during the vear has beM 1633. 

Transit obeervations have been cantfoaously made throng- 
out tbe year. The 9 14 indi instrument was, dlsmoeOted m 
June 5, 1899, the whole observing Naff belK bia wdfolM y 
tran^red to die new 6-ineh tianrit cisek. tm l ema pkl fr 
fittlngi supplied at the installation c|f the 9'i4dnch tn/mi m 
1893 are bcibg repteqed by permanent ones of new derign. A 
mendkn metk has been provided for the 54 iidl liwtjnipaL 
and the pecfon na nce of boUi tMi and the new knri enumtn 
have gtven every latufoctlon. 

The new 5 inch altasfanuth ud the prfaoe verttel hriiipeunt 
have been flsployed for deterudn|n| vuriutkne^kimektd 
the odoitanii S aberration and nutailOD. 

The40-fooc pbohdieliogimph was hutetfo d, for owefiH h i ron 
pletniea, on October 11. 18A andfrom Hfi'dMteoluhf 
l899f MgMleee were talmi on tat day^ 4^^ on 

these plafoe Is 4 3 Inches m dfomcler. 

Obeemtory are well in hmdn Volni 
1891 and A9b are elAost ready for dU 
complefe the retold of work done at the 
The Anerioan epbemeris for Ipoo IS'lined, and « 
that tbe viduree for 1903 edU be tanad in Pebraaiy ^ 
this, the adopted ealuaw the apparent dhmeter of^j 
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1>i'fNpi*l tom 110^**50, thb aterntfoa btlncbpMd 

oftVMrpHMritii Ilf Ififtl* muMna obwrnrtniM made at the 
rAmmxmim of tba world. 

A MW inrtwo to thv adwtolitfatlOD of the Oba ena tory wai 
tb#«|pfitotMnt/to JoM 189^^ ol a Board of Vldton liy the 
of the Navv* Whoac dn^ wfll be to eaanrioe and 
toptotn^ ibe ooBdkIiM and poqidieBicnte of the toititattoo 


QN THE BLUE COLOUR IN WOAD 

*T'H£ old Eaet Anglian prombu At blue at wad,*’ ocenrt to 
^ cflo ftahtog tbf Wo^ llin detcribed by Mr Darwin In 
NaTtTl^ to l£m (vol Iv p. 56)1 at evidence that woad once 
yMdea a blae At a natnnU aeqacnce one wonderi what 
seM of Una it was and bow it wat obtained A totne- 
edM dktended leriee of inanhiei amfHigit thoae engaged in 
the wtaad todutry, amdngit thoee who have written on woad, 
and atoengit botanical, ardMological and chemical frlendt, 
tolled for a longtime to elicit the dewed information Curious 
ai 4 t pay appear, an appe al to botanical and chemical works, to 
d k tlci aam i and encydopKdiat wat equally nntuooeuful Ihe 
latt-naaed were pretty uniform in their etatemenU about woad, 
to that h “ watlormwy uted for dydng blue, but it now super- 
Mdcd by indigo ” Many of the bMks give an account of the 
wood vat to which the manuiactured w^ is used with bran 
and Ume at a torment to change the inioluble indigo blue into 
the eohible indigo white, but they give no clue as to how woad 
may be used as a blue dye aloiie It has been mid that the 
btoenem of woad vrai more or lest a myth, and even if it ever 
poteemea thk quality it has long since bera lost by continued 
cultivation 

At some of the tocti elucidated in the attempt to find the 
tone coloor may be of interest to others, tbsy arc herewith 
detiltod*- 


At the prtoent time woad it grown and is manufactured in 
four places to the Fen country, vis at Algarkirk, Wyberton, 
Sklfkbeck, and Parson Drove, its use being as abova stated, as 
a tonnent in the indlgo-vat to disaolve the todigo blue lliis 
process of dvdng by woad is difficult, cumbersome and espen 
dve, but it yieldi the most permanent results. A genuine woad 
dyed cloth resists sunshine, rain, and sea air better than any 
other, but it is so expensive that only the very best ariicles are 
dyed to this way The tostneu of woad^yed cloth is so 
prowbtol that Prof Hummel, of the Yorkshire College, I.«eds, 
tells me the adjective *’ woaM " u now applied in the trade 
to any tost or permanent indigo dye a woadw black meaning a 
blade tlpt hM an Indigo ground colour The wool u dyed 
before It is woven, and the cloth may be distinguished by having 
pale blue or ydlow ihreads in the •dve^^ 

Bet to recum to the plaat, many nethoa have been suggested 
by which the todigo in it may be extracted In the earlier 
yean of the pre se nt century, when we were at war with France, 
so great was the difficulty expericnoed by that nation in obtain 
Ing indigo that the Government ofiered a subStaniial prise for 
anufficiant subadtute Attention wat consequently re<lirected 
to Woad, and more than one method was suggested for the 
separation of todigo from It, However effective these may have 
proved to Ftoace and Italy, with me they tolled, and toUed so 
vhitonn^as to render the \'eTy numerous exprrimeots extending 
ovek a pmiod of five months anworthy of farther nodoe. Sa6ke 
It to m that the experimental material was obtained from 
hrSDD Drorc^ Boston, Cambridge Botanic Gardens, and wild 
pta ntt from GlQiicsateisihi re. Eventually the presence of Ind^ 
KM demonstrated to these ^ts by the simide method of Dr 
Euttis Mpjtoeh,^ who kindly fimher advised me, to a letter, to 
exatotoe partkolarly the younger and expanding leaves. Tht 
aMthpd oonddpin keeptogths firsA Isfives for twenty four hours 
toairatntovphsre of ammonia, and ibeo for a simitar period in 
ahso ta te alooboL The a mm o ni a predpitaia the todigo In (he 
Itovei^whfletoaakohol disaolve* out the Alofophyll sothatby 
to^doaaone am see Urn exact tisnes In which the todigo 
Mean. Tbssi art tooee oootaintog chtoropfayll The fibio- 

"" 

' Ipdito vaHe* very much to dMerent leaves 1 

la^a bmdtol htoe, wUto othm come opt of the afarolute 
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alcohol showing only a toint trace towards the base of the leaves. 
At a rule, the younger the leaf the more lodlgo it contaiiis , 
some young toaves, however, hardly contain any Old leaves 
have pracwnlly nooc hi them, and become yellowisK-grcen or 
greenbh-whlteMttle objects a^r the above treatment 
The -pro cam of separating the indigo is more delicate— 
perhaps it would be more correct to say it is a process simple 
enougn to Itself, but one to which certain precautions must be 
obaenred ProC Be^erinck, whose paper *' On the formation of 
Indigo from woad'** la summansed to Natuxb, November i6, 
1899 (p. 71), gives the follomng method The woad Iea\e8 are put 
into a atopperra bottle, which Is then hi ted with hot water, in 
such a way that all the air Is expelled and the stopper put in so 
chat no air bobble it allowed to remain beruetn the top of the 
water and the lower part of the stopper The water auumes a 
pale yellowish tint—the colour of sherry—with a great fluor 
escence On the addition of a caustic alkali it darkens and 
becomes greenish. If a dilute acid be now added the Indigo 
tolls as a Uue prtapiiaie. The first time this method was trira 
with Parson Drove woad its success was complete, the long 
sought for blue colour fell in abundance Prof Beijerinck telU 
me that m the month of September he obtained 09 per cent of 
pure indigo blue from plants grown in Holland. 

A conuderable number of experiments have been made with 
the Parson Drove woad, the outcome of which may thus be 
summarised The elaborate precautions for excluding the air 
are not absolutely necesary—simply pouring boiling or nearly 
boiling water on fresh woad leaves, so that they are completely 
covered, answers well enough If to the infusion thus obtained 
caautic pohub, caustic soda, strong ammonia or lime watei lie 
add^, the colour changes from yellowish to grecDish, Any 
woollen tobric now dippM into this alkallsed iiuusion will, on 
exposure to the air, dm from greenish to blue—not the dark 
blue one had expcctra, but a bautiful pale ssure blue This 
change takes place at once if the fabnc be immersed in any 
of the dilute mineral acids. The blue colour thus obtained 
cannot be called fast, as it will not withstand the action of 
alkalis or even of soap. It is very subject to variation, being 
often greeniA bine, grey, or even dove colour This depends 
on the ago and qi^ty of the woad leaves, as well as oq the 
deteils of manipukdlon In brief, the process consists in simply 
making an infurion and treating it first with a caustic alkab, 
then inth an add The following points have, however, to be 
attended to the leaves must be young, they must be fresh, the 
water must be boiling or nearly so, the infunon must not be left 
too long before the alkali is added, nor must the addition of the 
acid be too long delayed The infusion must be cold before ii 
b iBeated If these precautions be not observed, instead of the 
indifo blue, that peculiar brownish black compound is furmed 
whiA u the hSU mr of the woad expenmenter 

In order to determine the quantity of indigo in Parson Drove 
woad in plants of various ages hdf a kilogramme of leaves, 
>8, 34 and 66 days old, was found to yield respecliiely i 5, 

a 4, a t, and 0*6 giammei of impure indi^ 

^hie todigo obtained from different experiments varied much 
to coloor; one specunen was an exceedingly beautiful ligh' 
blue I mostly, however, it was dark blue, which became when 
dry more or ku green \Vhen this, however, was powdered 
and dmolved by the aid of slaked lime and ferrous sulphate, 
it dyed cotton articles bright mdigo-Uue With regard to 
the time the leaves should be allowed to infuse, a series of 
experiments in which 30 ^ ^ of infusion were examined at 
the end of 30 minutes, i}, a, 3, 6, 9, xa, aa and 48 hours, 
showed that the first 30 c.c , r ^ at the end of ro minutes 
infusion, contained as much indigo as any of the others. 
while after the 6th hoar the indigo-blue was replaced by the 
t^k-brown precipitate It is probable that the agitation of 
the veeMl to ^nng off the mecrasive quantities was the cause 
of thist for I tkave oCteined Indigo-blue from infusions at the end 
of 10 or la hours when they have not been disturbed 
May I ask if any of your readers can help me by suflgettuig 
the pfocets by wluch the mediseval dyers got a blue from 
tha prepared woad ? Indigo was not totr^uced into Europe 
uaa coBnaaraa] article till the middle of the sixteenth coituiy, 
a^ even then Its emplayment was for some conriderable time 
more or Jess, prohlhltea by legal enactments. That woad was 
i fifd in this iMMUtry kng prior to this Is Aown by the indenture 
whidi still between the woad merchants of Amiens and 
1 M KoatoUiflM Akadaoils van WetonAappen t« Anwurdam,' OetoUr is, 
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the cltlsciu of Norwich, dated June ao, 1286. That the caHare 
and preparation of woad wa$ practically the aame in the time of 
Raenlui (1536), CioUchlui {i57S)i wedeliui (1675), and Ray 
(1686) aa It II now their wriun^ show It ii probable aome 
very umple proceai wa« aaed the dyer* In theie olden times, 
as simple as that by which the Une colour can be obtained from 
(he fresh plant^t any rate, len complicated than the woad 
vat HelHot dcscnbcs In 1750 for dyeing with woad and indigo, 
and which Is given, with variations. In encyclopsedlai down to 
the present time. Ciiaelks B pLowait-Hi 


CONTACT ELECTRICITY 

AT the meeting of the Physical Society, a few weeks tLgp, 
“ when the subject of Contact Electncily was under uia 
CMisioD, the President was asked by his friendly opponents to 
commit himself to a de6nite interpreuuon of the fbndamental 
equation, and to a precise statement as to what quanlity he re- 
eogntsed os “contact potential difference " Pr^ Lodge did 
not then comply with the request, hut he promised to addren 
the Society upra " Contact Electricity '* at their annual general 
meeting on February 9 It Is rather a matter for r^ret 
that this ancient feud is so near to amicable letilement The 
controversy has held ns own for a little more than a century, 
and throurtout that lime it has acted as a never failing stimulus 
to research in the laboratory Physicists are now retracing the 
steps of their argnments. revising their definitions, amendiiw 
their phrases, and i^ing hard lo understand one another^ 
parlance No sclentific oltpute can outlive such precautions. 

The case for both sides has frequently been stated Perhaps 
the best account consistent with inevity it that given in Prof 
A Gray's ** Magnetism and Electricity," Chap, xb This, in 
common with all modern summaries of the subject, it admittedly 
denved from Prof Lodge's British Association Report of 1884. 
Those who desire to bring themselves into closer acquaintance 
with the latest developments of the argument should read the 
article on “ Contact Flectncity,” Mr W A Price, 
in die Ekeincal Revtfw of December 39, 1899 Mr Price 
aedcs to locate the dispute to the meaning of words, and chiefly 
to the word "potential" He explains that **potential" » 
essentially a property of a position in space, and that it implies 
neither the existence nor the absence of matter near or at a 
point of which potential is predicated The exprcMion 
"potential at a point" has n no ambiguity But when 
measurements of the iiotential at a point are required, the 
methods employed, from their indirect character, necessitate 
certain assumptions, and the quantity is no longer free from 
ambiguity Potential is generally measured indirectly, as the 
reult of an investigation of the electrical force In the naghbour 
hood of the given point The value, so obtained, involvcb 
therefore the physical qualities of the fluid medium or media 
associated with the point, and these have no place in the pnmary 
definition of potential There is, in fact, no expenmental 
foundation for the statement that within a conducting body, not 
conveying electnaty, potential has the same value at all points. 
Hence no conclusionb can properly be drawn until physiasia 
agree amongst themselves ss to their cardinal definitionb, and 
vAen this Is accomplished, the controversy will have censed 


AGRICULTURAL EDUCATION 
A^E are slowly realising that success In farming depends quite 
** ns much upon scientific knowtedn as upon praciical 
training In other countries this fact has uecn fully appredated 
for many years, and elaborate provision for the Interests of agn 
cultnre forms a prominent feature of their educational systems 
Similar provision has become a necessity for England, if we are 
to compete with them upon anything like equal terms. In 
furtherance of this object the Agriraltural Education Committee, 
of which some of the most emiDent men of science and ogricnltur 
isU of the day are memben, has recently i rao ed certain definite 
propottli Foremoat amongtt theM is a recommeodiAlon that all 
Che educational work of the Board of Agricnlture should, like 
that of the Sdenee and Art Department, be transferred to the 
new Board of Edneation If the confusion, ovcrlapplitf and 
srastefiil expenditttfe of public money, which have resU^ted from 
the mnitipllcatioii of central authorities, jure to be avoided. It is 
BtlaJ that one anthorlty alone sboulo be responsible for the 
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sgrtettltural educatfon of the countiy. It woold-b* dM fluKikiB 
ol this anthonty, aided by inmeetors ihoeonghly finstlfor mb 
the needs of the agricultural ctsmet, and whh the conditions of 
rani life, to secure an adequate provisfon of the vwlons fonts 
and degrm of instruction required bv all tfaoM who are inuny 
wu concerned with the cultivation of the soU. 

Snch instructioD must commence with the eleiBeBtary s ch o d , 
for that is the foundation upon which the whole supeilUuobue 
has to be built, and the Committee emphasises the Im p e ttan ceof 
differentiating the cumculum of the rural from that ol the urban 
school This change is not advocated under the impression that 
It will stem the tide of migraaon from the country districts. A 
variciyof social and economic canses combine to drive men from 
the villages into the towns. At the same time, on the prindple 
that "as a twig is bent, so will the tree IncHne,^ it is bo^ 
that if children were familiarised from thdr earliest yosis 
with the simple facts of nature, and coooaiaged to takejui In¬ 
telligent interest in them, a love of the conntiy might be 
awakened, and the desire to remain jd it catainly be streqgtb- 
ened No suggestion of teaching agriculture or sdeooe as 
such is put forward yean ago, Prm Huxley pointod out the 
futility of attempting to teadi either one or the other In an 
elementary school A rural curriculum should Include de 
mentary science lessons upon the life, growth and structure 
of plants, the habits of birds, animals and Insects, the nature 
of the loil, and air and water, and the utility of the simpler 
methods of cultivation These lessons shonfd be illustrated 
by experiments, and be accompanied by pract ic a l work, 
appropriate to the agnculluraJ character of the locality, done 
by the pupils themselves in gardens or on plots of ground 
attached to the mhool They should be supplemented 
further by occasional visitt to well managed farms, and valuable 
assistance might be given by circulabng amongst the teachers 
and pupils leaflets, similar to the admirable " Nature-Study 
Leaflets" Issued by the agnculiural college in Coraell Um 
vernty In like manner girls should receive elementary in 
struction in cooking, domestic economy and hygiene In either 
case the child will be developing those faeultifs, and forming 
those habits, which enable a boy to become a skilled iabonrer 
or a successful former, and a riri to become a competent servant 
or a capable houMwife To meet the dlflicultiea of voall 
schools, several parishes must comb^ to engage the services of 
a penpatetic teacher There can be no doubt that in the 
grouping of tillages and schools for ^ucational purposes the 
solution of many of the problems of rural education will 
ultimately be found to lie 

As yet It IS not easy to find properly qualified teachers, but 
the Committee suggests various ways In which they may be 
trained At the normal colleges in France theoretical and 
practical instruction in agriculture is provided for the students 
iiy the departmental professors, and there does not appear 
to be any reason why students at some of the training colleges 
in England should not be similarly Uught by tbe lecturers of the 
County Councils. It should be remembered that the rural school 
does not require an agricultural expert, such a teacher would 
inevitably give undue prominence lo one aspect of elementary 
educaUoo, and it might reasonably be objects that an attempt 
was being made to capture the schools in the inteiett of one 
section of ihe community only The rural teacher should have 
a general knowledge of the pnodptes underlying the sdenee of 
agriculture, and some practical knowledn of agricultural 
operauoni. Men so qualified will be rapfoly forthoomlM *s 
the demand for them becomes more general In the maanSme 
exiidng teachers should be assisted to acquire the nsnenar) 
experience by County Council lectures, practical demoostimtkms 
on farms and in gardens, and couises of instnetion af agn 
cultural cqljieges, special fodiitlei liy means of JcbotersUps wr 
bursaries should be offered to rural pupil teachers for a qoorse 
of some duration at any institndon where tbeDreUeal and 
ptadfoai instruction might be bad. 

It Is neceraary to must upon the importance of the lower 
branebn of agricuUural eduatlon In view of the nnaU attMitfon 
which has hitherto been paid to them. The hope of tbe fotare 
lies in our having a constant lelM of pupUs from tbeelenmnuy 
schools fitted to attend and profit by the mote advanced ttaaies 
and colleges. For the nudority of rural children evening 
oontlnuatfon seboub aflbid the only t^poituidty for foitficr 
instruction, and the Committee reocmmqnds that h AadMJbM 
made part of tbe duty of eveijr oountjr otganhalfon (0*4^ 
London and the county borooghsjieeognlisd oader Chm viL 
( 
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<lf Dlnotocy to organlie tabh tchooU throughout iheir 
ta reotlve «nd inpplomcDl thegrmnU mudo Lw (he Bfmrd 
» £4(lcmtiuo« and to aupM and pay qaal(6td taachera. The 

a notion dmld be in such rabJeeU as natuiil history» bouny. 

oflier idenoes bearing upon agriculture and horticulture, 
bee and pooltry keeping, land roeasurlriff, /arm accounts, &c., 
ratnerihu in such eUl^ecU as typewriiiDg, commercul anth 
QHaic and shorthand. Between these classes snd the highest 
igrlcttHufal ooltegeSi schools riiould be estaMiihcd in e\ery 
ctmntfi where laas from the age of thirteen to eighteen might 
bblsin two yean’ thorough tfaeoreiical and practical training 
Eadi of these schools should be developed by its managers upon 
tbe Unea most suhable to the agnculture of the district T^hus 
Ifc may be possible to organise a mtisfimtory system of ogricul 
tttial edncaliofi, but, as was well observed by M Tisserand, 
Director of Agnculture in France In 1S96, in hu memorandum 
for tlie Recess Cotomittec “ the agnculturbts must be made 
to undentand that the Improvement they desire depends as 
mu^ upon themsdvei as upon the Ministry, if not more so, 
thit the latter must be piiwerless without their help , that they 
will leeelTe succour from the State in proportion as they them 
■elves pot forth energy and labour , and tut it Is only by the 
uolted effort of all concerned that progreas can be brought 
about.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxtORD —The practical teaching of physicd chemistry is 
being introduced this term at the Danbeny (Magcfolen College) 
Lah^ratorr The course of iostruction will be given by Mr 
Duncan Wllfon, who was recently appointed Lecturer In Che 
m ttry to the C^lege, and hai studied with Prof Ostwald 

Camhidos.—T lie Allen Scholarship for research, worth 
3504 for one year, a ill this term be given for work in medicine, 
mathematics, physics and chemistry, biology and geology, or 
moral science Candidates are to be graduates of the Untve^ty 
of not mure than twenty eight years of age Applications should 
be sent to the Vice Chancdlor by Pebrury 3 a 
The Faculty of Medicine of the University College of South 
Wales and Monmouthshire has been recognim for the purpose 
of medical study outside the Universiiy 

Plans and estimates for tbe new botanical laboratory have 
been submitted to the Senate Tbe cost will be over 33,000/ 
'fhe Mathematical Board have amended in a few details their 
prevloui report on the Mathematical Tripoa. They now pro¬ 
pose that each class in Part I, shall be arranged in two divisions, 
the names in each being in alphabetical order They think it 
important Chat these divisions should, so far as may be practic- 
ablOt indicate a uniform sundard from year to year. The voting 
will take place on February 15* at a p.m 
Dr Jackson was on January 36 unsnlmously elected a member 
of the Counal In the room of Mr^ Dale, now Prinapal of 
University Cotl^ Liverpool 

The mresent state of war has afiected the University in a 
remarkable manner Not only have a considenble number of 
aaduatei and undeigrmduates volonteefed for active service, but 
the Vice-Chancellor hu niffimoned a meeting with a view to 
kpplyliy to the Govmmcnt for an increase of tbe esUblish- 
menc oT the University Rifle Corps. Tbe present strength is 
6001 it is proposed tolocrease this to 800, and the recruiu are 
i«sdv, Moreoveft It Is proposed to place tbe Senate House at 
the disposal of the corps for a dnlt hall, at times when it it not 
reqalred for University pvpoees. Colonel Dyke is giving % 
counesaf lectores on taettn thrice weekly 
Lord lister hu been appointed an Elector to the Chair of 
mholoffy In the place of the late Sir Jqmfo l^et 
TI1C State Medidoe Syndicate have made a grant of 50/ in 
dd oCaoooms in baeforiofagy, provided kw candidates desiring 
to bhfesU the Diploma in PobUc Health* 

, TA^Lood^D County Coundl have agreed to retain a site in 
llnck^ Stttlidt valoed at I4 t77w.. for the establiihinent 
yji|to coauner^ Maontion in connection with 
iVf ^4w Uu¥eyifty(Or LiQj^doiL 

't$ai QittM'i SpMeh. Mid at the new MMioa of PeflUmcnt, 
obfo opened oaTueaaa/, aimoanced that a aseasnre would be 
iotfoduMd Id rsgacd to edaeatiem in Scotland, and that pro. 
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posals would be made for teller enabling local authorities to 
sid secondary and technical education m England and Wales. 

Thb following officers were elected at the annual meeting of 
the Association of Technical Institutions, held in the Mercers' 
Hall, London, on Wednesday, January 34 —President; Sir 
Swire South 1 vice preaidcnts. Lord Spencer, Sir Bernard 
Sarauelioo, Bart , Mr H Hubhciuse, M P , Mr W Mather, 
ireuurer, Mr R F Martineau (Birmingham), honorary 
secretary, Prof J Wertheimer (Brislol) 

In order to meet increasing demands for space, and to keep 
pace with modem requirements, the Council of Kind’s College 
have been obliged to underioke very eitensive additions to and 
improNtmenis in the departments of physiology, lActeriology, 
anatomy, bouny, geology, public health, architecture, and 
applied mechanics For these purposes, and for the resulting 
equipments snd adaptations, an expend 1 lure of not leu than 
18,000/ hu to be met immediately The object in view is 
specially commended to fnends of the college and of science by 
Lord Salisbury and by Lord Lister Mr Balfour, M P , will 
preside at a special festival dinner in aid of the fund, to be held 
at the Hall of Lincoln's Inn on Wednesday, February 14. All 
contributions promised before or at (be dinner will be pla^ on 
the chairman's list and announced at the festival Contributiona 
may be sent to the Hon. W F D Smith, M P , treainrer, at 
King’s College 

Mn. W P IIARTllt^, of Aintree, Liicrpool, hu added 
his msny donstions to Universiiy College, IJverjioo], the 
munificent gift of a completely furnished Botanical Institute 
llie building, which hMM been carelully designed to meet fdl the 
requirtmenU of modern teaching and research, will be built oh 
Ruabon brick with sandstone dressings, on land specially 
purchased for It by Mr Hartley, and situated close to the 
new chemical laboratories. The building, the architect of 
which is Mr F W Dixon, of Manchester, will consist of three 
main floors conUining the Museum, Lecture Theatre and Junior 
lAboraiory Two meuanines and lop floor will provide space 
for senior and research laboratories, library, expenmental 
pbysiologv laboratory, herbarium and private rooms. The 
basement will contain store rooms, heating chambers, lavalones, 
&c It IB expected that the new laboratories a ill be ready foe 
occupation early in 1901 

Tilt first report of the Liverpool School of Tropical Diseases 
hu been issued The school wu formally opened last April, 
with Major Ross u the lecturer in tropical diseases, and (hungli.* 
much time hu had to be devoted to organising courses of s'udy,. 
and arranging the material available for research, an abundance 
of other work hu been done The most important result, how¬ 
ever, achieved by the school, wu the despatch of an expHttion 
to West Africa to investigate the prevalence there of croploif 
malaria and other diseases. The expedition, which started at 
the end of Tuly and returned in October, chose Siena Leone Sb 
the field of their labours, owing to its proximity to Li\erpool, 
the time at their diiponl being short The results of the ex 
peditlon have been in tbe highest degree utisficiory, and a 
report on its labours is now in course of preparation, and willi 
shortly be issued The expedition brought back a considerable 
amount of very valuable material fur teaching purposes, more 
especially a unique collection of malaria infected mosquitoes, 
which have proved exceedingly useful for demonstration pur 
poses. Full recognittoii by (he Government hu not yet been 
extended to the school, and until that recognition is given, (he 
clus of students most desired, namely, medical officers about io 
enter into the service of the Government in tropical colonies, 
will not be attracted It laconfidently expected, however, that 
foil recognition will ihorlljr be given, and that the medical 
officers in question will be ollovm the option of undergoing 
their coarse of Instruction In tropical roediane at LiverpOcr 

A DEPUTATION of the Agricultural Educauun Committee 
welted upon the Dnke of Devonshire at the Education Depart- 
ment on Friday last, to urge the adiq>tion of certain educational 
reforms on the lues of aocries of resolntums which were adopted 
a short tlihe ago by the excentive of the Committee Among 
other ffdorms, the .rewlntions suggested that in view of the 
importOBoe of concentnling the control of agncultural aqd rani 
edueotloo in the hands of one Government deportment, the 
edncotjoiial work of the Board of Agriculture ihrmld be (rass- 
forred la the new Board of Educatloo 1 that the stalT of the new 
hoard ibould include on adequate number of inspectors well 
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aequunted with the needs of the Sfikultanl ckMet lad the 
coMldoBi of ooQDtry bfc, end that the Inipecton ihoold be 
lutnicted to lea that the comenla of ruial achooU are diftr 
entlated from thoee of urban achoQUi It wae aUo recommended 
that in rural elementary aohooli there should be a continuous 
oooieeof ruiml butrocdapit htrinnlng in the to wer ecandards with 
object Inmnns and condnoed In the upper ttandaids with leMOOS 
In natural history and elementary scmm bearing on agriculture 
and rural We. With rqflard to training, it was inggmted that 
provision bhould be made at certain of the teachers' training 
coUeges for giving practical as well as tbeoretlcal instruction In 
agricuUnrc and horticultore to those students who desired it 
With ngaid to hmher agricultural instruction and evenfitf eon 
dnuadon sdiools it was recommended that the Board of Educa 
tton ihould encouran those county authonilet which have not 
yet done so to provide or to contnbute to school and expen 
mental farms and should inspect and report annually on such 
farms, that m rural evening schools instruction should be given 
in such subjects u natural history, botany, and other sciences 
liearing on agncultnre, horticulture, bee and poultry kce|afig, 
land measuring, farm accounts, and so on, rsther than m such 
aubjecli as ^pewnting, commercial arithmetic, and shorthand 
TTie Duke of llevonsbire expressed himself in sympathy with 
the desire of the Committee to give a more useful and practical 
character to elemental^ education in rural districts, and men 
tioned certain steps whuh the ^ucatlon Department hai taken 
in furtherance of this object. Full consideration was promised 
to the various suggestions put forward by the AgncuUoral 
Edttcatton Committee. The subject is dealt with m an article 
on p. 331 


SOCIETIES AND ACADEMIES. 

London 

Pbyiical Society, January a6.—Prof Lodge, F R.S , 
President, in the chair —A pajier by Prof Ayrton and Mr 
Mather, on some developments u the use of Price's guard wire 
in insulator tests, was read by Prof Ayrton For insulallofi 
tests made by the direct defleaioo methvd the guard wire pro¬ 
perly applied affords complete protection against turfoce leakage 
when trie ends of the cable tested are near the nlvanometer, so 
that it is possible to have the wire connecting the conductor of 
the cable with the galvanometer terminal *‘ajr insulated ” A 
dlflBculty, however, arises when the ends of the cable are at a 
couidenbte distance from the testing Instnunent, this may 
reader air insulation impossible The authors have overcome 
thft dUSculty ^ upplying a guard wire along the entire length 
oT the lead. Tbis ti done by using a concentric wire to connect 
the cable and galvanometer, the inner of the concentric being 
used as the lead and the outer as the gnaid wire The principle 
can also be applied to determine whether a defective piece of 
caUe is bad t^nghout or bad owing to one or more isolated 
fonUs. In this case the cable is pla^ in two water tanks, one 
of which u earthed, and the other fisirty well insulated By a 
suitable arrangement of the guard wire it Is then easy to deter 
mine the resistance of the srire In the earthed tank, so that by 
altermg the length of thia wue the character of the insulation 
can be determi^ throughout the whole length of the cable In 
referring to some of the earliest expenments with the guard 
wire made by Mr Apptoyard in i395, Ayrton poUtted oot 
riuutbe principle hid not been applied completely, and 
that at one point there was a chance of leakage Mr Crapbell 
Mid that the-- ' --*-.-T-. - 


ity of having A concentric could be obviated 
by rimply hanging the lead from the guard srire by short 
lengUm of materiu of fair inaulatum Mr Applcyaid Mid 
that be quite agreed with PioC Ayrton that the guard wire 
ought in general to be applied at both ends of all I^s. pro¬ 
vided that both ends could be got at. The resaon it was 
lued at one end only in the experiments on dielectrics 
made in 1895 was that the isr end of the toad was carried into 
the conitofteet box, which was submeigod In wntcr in the 
temperahui tank. Special preoautiona were taken to ensure 
food tosuarioa of the Mbeieif^ end of the toed, and te«a 
Sbowed that the leakage then was nil As the end of the wire 
oottU not be got at, no guard win could be eppUed Ifr. 
Appleyard cm^iutulated the authors upon the uae of a oon- 
emrtrie cable lor a toad, and pointed out that soch a toad was 
aafficientfer all the voetiae testa on con; the toner and outer 
cendne ton could be used for the pmpoee of tatong the ‘'copper** 
Ur Price expns s u d bis interest m the devMop- 
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ments of hb principle which hnd been made by the 
Ifr ApptojmtdtbenrMdapaperooalMlt^teMibrwMMdpd 
other oaMMore This metnod imahiiw the lutt (o he IbeM 
sritboiit the removal of braiding or tape. eon b vetoiip 
on tsvo ioaulated diumsor tanka, Qk intarmadUto pim ofOulO 
being about ten feet long One end of the con Is toft Itoe, ^ 
other to conne ct ed to earth throng a galvaDoneter mw a 
battery A guard wire is oonneetsd firom some pp^ between 
the galvanometer and the battery to soiDapalntar the bnUBoit 
on the wire between the druma. A wet ctoth, co o ne ct id to ut 
earth wire, is laid on one or other of the druM 01^ 
braiding Tbe galvanometer deflection is noted. Tlie erirtb* 
wire is then changed over to the second drum, aad^thp co w ^ 
spoodlng deflection is observed A coaspariadb «f thoM 
deflectloosat once indicates upon which drum tu fhaklto^i 
With the galvanometer still deflected, tbe core may be run 
through a wltabto contact bnuh ur sponge attached to tbe guard 
wire. The instant the fault pusses under tbe guard wire contact^ 
the deflection tolls and the toult Is located The paper dves 
the theory of the method, and indicates bow to applT It (i) to 
localising “ dUtribated " toults; (a) to several touits (n a ringto 
cable , and (3) to the case of a ringle toult One advaotiM of 
the method u that at the critical moment, when the wuh 
passes under the guard wire, the galvanometer is shor^ 
circuited through the toult, and thus completely protected.— 
A paper on refl^Son and tranvmiuion of electric waves aloqg 
wires, by Dr E Barton and Mr L. Lownds, was read by Dr 
Barton The waves used were produced by mMns of an In¬ 
duction coil and an oscillator, and travelled slow wlrM If cm. 
dtometer, 8 cms. apart, and 166 metres long, llie ends « the 
wires ^^ere connecM iy graphite markings on groMid glass, so 
that any wave trains wmch reached the ends were at <moe 
absorbed Three cucular parallel plate condeosen were used, 
of 15, 9 and 5 cms. radini respectively The platen were in pH 
cases separated by an, and were placed t cm apart. Tbe 
needle of the electrometer connecting the wires was unchaiged, 
BO l^t it was always attracted by the charged platea. The 
positions of the condenser and electrometer could he varied eo 
•s to study cither the reflected or the tranmitted waves. Tbe 
electrometer produced a negligible disturbance, at it reflected 
only 0*04 per cent of the energy inddent upon it The aqtbon 
have attacked the problem mathematically, using the retotSoM 
of Heaviside, and have obtained expreasim for tbe reflected 
and transmitted systems. These expeesmos eonsiit of two 
terms, one of whidi to comparatively mumportant From the 
other term certain values have been calcnlated A nperior 
limit has then been given to the other term, and the valoM 
already obtained have been subjected to a correctioo on thii 
account By a suitable arrangement of the condenser and 
electrometer these oslcukted valoes have been cxperimeittally 
determined, and are In close agreement with the theoretleal 
nnmbers, tolling in many cases between the results derivad 
from tbe approirimate and the corrected theories. The authors 
have also invesdi^tod the stationary wave system p rodn e ed 
by interference when the etoctromeier U plaM ctoee to (be 
rmenser, and between the condenser and tbe oscBtator. Hie 
chairman said 'that the expenments afforded a MHsfeftory 
veriflcatioci of HMviside’s theory —A paper on the fr eqa sn qr 
of transverse vibrations of a stretched india-rnbber oora, by 
Mr T J Baker, wu taken as read. In this paper Mr Bbker 
has invesdgaled the frequency of the note given out fay Sfi 
india-rubber coed of square section when subjeeted to MMnt 
teosiooi. The relation between toi^ and tenrioN to Itoew 
over a oonsldenlfle range. Tbe curve coime c dn g length with 
frequeney ritows that white the oord was doubluig Us toegth 
the pim was rising rafddly. but that further extaMtoe wae 
pncttcalty without efleet. Stoee (be lelatleii betweM Ifeggtll 
ind tmuioD to linear, while tbe eecttooal ana Is decieaitogi U 
fellows that ths value of Yowagfi modulfls wnst be 
The aadtor has shown that die velne of Yontfa utodufie le 
praportionsl to die square of (he stntched Ungdiof tfaeoaid. 
Using tbtofect, thefteque^of fltonotegivenoutbya str todmfl 
india-rubber coed is shown to b* pw^ortto ns l to a quiettiy 
which varies^ i&khtly wUh tooessa to toegfli ef dieto% 
aiM hence dll vertottoQ to MaiflcU^ togben M the COM ofdlir 
constancy of tbe iiote.-^lCc ^p^sjyaromdilhiied eetog nlrNdw 
pcodaeed toslde tooaadfaetit laasps by the a p pifart to irjd 
vohages mech above tbeee far yhteh dwlan^wetotifriM 
and ttoi coaNquentdeflaente of dia ^Meeri --JUs aaftli# 
then atgouaea entll Fshruaiy 9* 
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lodovtitf pcpm were rw *—Note on 
HlogtttttnpMiMlStVJ*SkMon 
I^MCUoIjritt df ^ n lt wg m bjimlM and of hydroxyl 
r & C Swanr. Tm mokw hu made terkt of 
on tte otoo Wy a b ctf aohitloM (tf ammoahi faydr 
hydrhaylaiBliWi and of thdr lalts; attempu to 
n i tiogac hy olecbolyaiag aolatlou oi aso- 


litHloMltlp batween tha copadtgtioo of aonio auhatances 
r inwaifanna which they oxUblt, by } T Hewitt — 
hTAffilDCttltikaoldoa w-dlbroaioaanphar, by ^ Lap- 
d it M. Chapnum* The oxidatm of e-dibromo* 

‘ ‘1i oamphoraote and homocampbofonic adds, 
pbor, dlbioiiioeampholldld, a nbataoce of the 
rad alaaone whidi yieldsa crystalline 
L oa hydrolyda with potash —Mote on Vol 
nr the aany of silver Mlioo. by T Rose 
M to be observed in nslQg Volhavd's nethod are 
and Him l^t of aBCDObct is pat at o i on tooa— 
r^SIhtypted hfdioxytrlasoksi.by G, Iroeog and & Witfaan 
fhe aatwMa have prepared a nnmbeff of hydioxytriacoles, oaing 
die teacdoiis lepreasnted by the foHowing eqaanons i-** 

^.NHv 

CflRi N NH CO NH,+OaiCR^ OH + \ifi 

rad 

/MHM. ^ 

R.CHO-1-NHt.CON NC0NH,*CR/ ^OH 
+ NH,-fCO^ 

-^ote on die use of a mixture of dry silver oxide and alkyl 
haUdea^as ra alkyladnascent, byG. D IsumW Alkylee 
derivatives of nteathol, bensdn, bensamlde and eChyllc aoeto* 
■*■***0 are obtained by the action of dry silver oxide and alkyl 


Efttonolofical Seolely, Tannary 17 —Annual rnesdne — 
Mr G H. VerralJ. President, In the chair —It was announced 
that the following had been elected as officers and council for 
1000-1901 s Piement, Mr G H Verrall, treasurer, Mr tt 
MeLaehlan, F«R«S. 1 aecretary, Mr C J Gahant librarian, 
Mr. G, C Champion | and as other members of the connal 
Mr C G Barrett, Dr T A. Chapman, Messrs. W L. Distant, 
H St J K. Domsthorpe, F D Godman, D CL., F R Sh 
A. H; Jon^ R. W. lim. the Hon Walter Rothschild, and 
Meavs. E. Anders and C O Waterhonse The election to 
fill a vacancy on tha oonndl and one In the oflke of s e cr e ta ry, 
cAtmd by the resigoatlon of Mr. T. J Walker, R.N , was ad- 
Jonraed to Mudi 7 —The Prerident deUverSd an a^rcu in 
which be r eviewed the advantages and dusdvantaget under 
which entomokffists and other men of science now labour at 
compared with the conditiona existing at the beginning of the 
eeutary. He called attention to certain aboia prevalent, 
instancing, among others, the and ni*digetted nature 
much of tbe work now published, the result, as he believed, of 
the fmlUties that are fpven for publication Having referred 
also to the vast Increase In tbe number and variety of the 
pubUeatfons which a student must consult in order to be folly 
acquainted with tbe work being done In his special branch of 
tMft Mr VercaU proeeeded to raggeit that there should be 
an lafotnatkinal agreement far the purpoae not only of restricting 
the number of tbe pubUca d ons to be reoagnbed, but of exer- 
eWtag some oontnd over their contents, in order that worthless 
ftapeia nd^tbeexduded In conclusion, he briefly summarised 
the refoens which he oonsldersd mom essential to be effected at 
thn beginning of the new century 

< Wol oricid Society, January 13—Dr^ Albert Glinther, 
F 4 LS«, Woe-PreiideDt, In tbe chair —Mr. Sciater axUblted a 
dtaHtemph of a young example of the Rocky Mountain goat 
s M w / sw H w), It wasstated that tha animal had been 
naar FMd, Mdsb Colambia, in June last, and had 
HM JaeanrivUy aver riace.^ Mr. Sciater also exhibited a col*, 
lesrinn «f iMfoformed by Mr Alfred Sham, C.B., during an 
apShHiail Mvlw Jameson in Noffthea Rhoderia. The col- 
wriuhMnfatedeT ijj speebaeDa, wfairii bad been referred to 
41 speefea.—Mr. A. smith Woodward gave an aeconnt of a 
.Mrias of naaafris of and asrariatsd mammak 

n^«*eavm naar Last Hope Inlet, Patagonia, exhibited by 
dSy. F. F. Mneetto. The spedmena had ben oolleclDd for the 
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La Plata Museum by Dr R Hauthal, and had alraadr been 
de scribed in a memoir for Dn. Hsathal, Santiago Roth,* and 
liChiBawn Mkacba. Mr. Woodward recorded some additional 
obaervaiionx He conflrmed the reference of the so-called 
A^snwyfsM to Giy / s rt srftow, and agreed with the preVid hs 
authon that the fragments of bones and slun bad been left in 
their pr es e n t slate by maxL Tbe associated mammalian remains 
were m tiM same condition of preservation, and were referable 
to a lam species of Omcks^$Attmt sod a 

lam rodent, all of the extinct Pampean fenna. Remains' of 
existing mammals were also found In the same cave, but appa 
rentfe In another stratum —Prof. E. B. Poniton, F R.S., com* 
mumeated a report, drawn up by various spe^ists, on the 
Insectsand Aracbnlds collected in 1895 and 1897 by Mr CV ^ 
Peel ID Somaliland It ooniained annotated lists of tbe sped 
mens contained m the collection and descripdons of several neW 
spedea.—Mr W. E. de Winton read a paper on an interesting 
GoUecriem of mammals made by Lord Lovat in Southern 
Ab^nia while accompanying Mr WeU nundelTs expedition 
flmm Berbera to Kfaiurtoum in the begirming of last year 
Several of the antelopes were if particular interest the 
'*Beira’* {Dnrpirogtit wm/Mr), hittirrto onfoknown from a 
few isolated bills m Somanland, was found torbe very plentiful 
on the banks of the Blue Nile above Roedraa 
Paris. 

Acndenay of Sclancta, January 22 —M. Maurice Ldvy ui 
the chair —M Grandidier announcra to the Academy the losv 
it bad sustained by the death of M Alexu de Tlllo, ijorrc 
spendant for tbe section of geouraphv and navigation —Pre- 
sentatioo of tbe first publications of the Observatones of Potsdam 
and Paris relating to tbe idiotagra|foic chart of tbe sky, fay M 
Loewy Two veu of nqpuives have been taken, one vnth a 
long expoaue, sufficient to lake in stars of the 14th magnitude; 
the otner with shorter exposure, so as to exclude stars of a 
higber magnitude than the iith —M. Zeuchen was elected a 
corrcaiwmdmit for the asetion of geometry in the place of the 
lata M. Sophus Lie i and M Peran, a correspondant for the 
section of minemlogy. In tfie pfece of the late M Blatberon.— 
Note on the works of Lavoiver, by M de Vlncemn. A r^ri>> 
diiction of a letter of Lavoisier, not previomly publldied, dated 
January 6, I 79 S» to Mr Robert Kerr, the English translator 
of his TYrnii iUmminrt d$ Ck%m%$ —Obaervations on the 
subject of tbe preceding note, by M BenheloL No 
trace can be found in the archives of the Academy 
of the new and enlarg^ edition of the TtfdU iUmnUoir€ referred 
to by Lavoisier in the above letter as being in preparatioD 
On uotbermal sarfeces, fay M C Gnichard —On the degree 
of graetality of any differential system whatever, fay M 
Riquier —On the measurement of capacity in a heterogeneoub 
medium, faw M A. A. Petrovsky An analysis of tbe method 
suggested byBorgtaaon and Petrovsky, in which alternating 
currenu are used It u shown that a complete compensatiga can 
only be obtained in the cases where tbe compensated system is 
either a conductor or an insulator In geoeiaf, the magnitade of 
the capacity as measured will be a fonctlon of the number of 
oscillations of the alternatii^ current—On the lique6utioa of 
gaseous mixtures, by M F. Caubet A pressure-temperature 
diagram is givaa Mowing the results of ezpenments on ten 
mixtures of carbon dioride and methyl chloride. The 

results complete those already published by Prof Kuenen 
—On a phenomenon arising from the use of triphase 
currents in radiography, by M DelMnier The 

author riiows that ^ the use of the method luggesfed 
^ him in a previous paper, using tnphase currents, the 
Qookes' tubes will work equally wdl when the anode of the 
lube b connected to either pole of the inductloD coiL The 
de rtmetive eflbcts upon the fanubs of a changlqg over of polanty, 
which ocottf with direct currents, are avoided u trif^iase currents 
are employed —Transformation of the photographic image of 
a negative into a lamellar state, and colour phenomena derived 
from tUs^ by BL A. FnUat A negative » carefully yle t a e d 
and dried and then expoeed to the vapoura of nitric acid, which 
diswlvei the pmpitated silver, and causes tbe dlsappcarance^uf 
the image. Tiu pble b now placed m an atmosphm of moibt 
sulpbiiretted hydrogen, when the silver is reprMpiuted in a 
lamellar condmeo. anil the image which reappears b vividly 
oolonred. There is, howev er , no relation between the true 
oofours of the obje^ and tbe ootoun so peodneed, although 
by varying the time of exposure to the sulphuretted 
h yd ro g w i fomo control b obtaiwle over the coloan.—pn 
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thft netallic bontet, bgr M L Ojvrard Sine* the only 
lefiaite bonite of the conpotulon B(OR)| ii the magnesium 
bfMte of EMduiuii attempts were made to prepare other 
l)oiaCes of a sinUar constitnUon Cadmium borate, CdiOO|)a, 
ceil be prepared tn a pare state by heatiDg together in a ph^Dam 
cfiKible potasMom and hydrom flaomie, KHFc with bone 
inh^nde, and then adding cadmium oxide —On a new method 
for determining alummiam, by M Alfred Stock The method 
} roposed depms upoa the setting free of iodine and preapita 
lion of alumina from its salts by a mixture of potassium imlidc 
vid lodatc The reaction m not complete unlcsa some sodium 
thiosnlphate Is added, and the solution heated The aluminium 
hydrate thus thrown out is in a much denser form than when 
precipitated by ammonia and u easily washed and dned ~On 
the fauna of the Auvergne, by MM C Bruyant and A Eusebio 
—On the seimnal teguments of some species of the gei U4 Im 
by M Camille Brunoite —On the ge ilogy of Souihem 
China, by M I ecl^re The geological ex^ition to Southern 
Chum occupied from December 1897 to July 1899 and rL-niltcd in 
filling up the gap in the geology of the country between Indo 
China and Central Asia —On some fossil plants of Southern 
China by M R ZeiMer A study of the carboniferous f mils 
collected by M Lecture in the expediti >n mentioned in the pre 
vKHis paper —On the structure of the southern portion of the 
rone OT the Bnanvonnau by M W Kihan On a new 
Miocene rodent by M Cl Goillard The new rodent which 
was found in the Miocene strata of Grtve Saint Alban on 
account of its peculiar dentition cannot be regarded as belong 
ing to any known genus The molars have some resemblance 
to those Brackyur^mys BetnUomnsts now existing in Made 
gascar, and recall also the dentition of the bvi^ speaes 
/W 4 /Sryr/sr mnmt€t€ms and Hktwmys ftsMus The name 
proposed for the fossil u Atwmalomys GoMdtyt —On a crystal 
lued fibrin by M L Maillard A1 hough admitting the accu 
racy of the observations of M DxerxLOwski u to the existence 
of crystals of calcium palmitate in the deposit from Renle serum 
the author still is of opinion that there u also a quasi crystalline 
albuminoid material present —The increase of yeasts without 
fennenutton, in the presence of a limited onantity of air by M 
A Roscaslichl In tnc expenments described the reproduction 
of tbe yeast without fermentation would appear to tte caused by 
the presence of tannin or of some s rnilar substance capable of 
being coagulated by gelatine *-On the nature of the propaga 
tion of a nervous influx by M G Weiu The expenments 
made by the snithor upon the effect of temperature upon the 
^velocity of a nerve impulse are not in agreement with those of 
Helmholts ainee the velocity would appear to ba gidependent ! 
of the temperature, and hence is not so intimately related to a 
chemical cWige as is muscular contractu n —New method for 
ineasahng the thermal sensibility by MM Ed Toulouse and 
W Voschide To eliminate the disturbing cfiecta of contact 
aeniations the authors use drops of water heated to known tern 

K ratures, and weighing only o 1 gram which are allowed to 
1 on to tbe skin from a height of 1 cm —Action of a con 
Cittttous current upon the respiration of muscle, by M Th 
Ouillos —On tbe solar halo oi January 11, 1900, by M 1 Abb 4 
Maxe 
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^ AND SCHiiNBEIN 

Tk$ oj Faraday and 1636-1862, 

wwrMPfJf Comtminit and Ri/mnctr to Conitm^ 
/ py}| M y\ Editwl by Georg W A. Kahlbaum 

nets V Darbiihinu Pp« xvi + 376 With 
two fm ;iipiece portrai|i> (B&le Benno Schwabe 
X^^lKbb Williami and Norgate, 1899 ) 

fi OQ rrespondence which hat passed between the 
gre^ pioneers of modem science must always be 
of isUrat to the present generation of worhers The 
intomst IS tohanced for us in the present case through 
the drctuaptance that one of the correspondents was onr 
etoinent Op un trywan, Michael Faraday The custom 
which hat grown up of late years of allowing our 
illustrious dead to speak for themselves through their 
own ktte^ \p in every way a good one—particularly 
when the ^mspondence enables us to trace the history 
and follow the development of discovenes which liave 
now beoeme incorporated in the general slock of 
saentidc knowledge. There is a living reality about a 
man*s description of his own work, which inspires the 
reader to a degree quite incapable of being produced by 
any peld test-book statement or formal liecture-room 
utterance. Such correspondence is even as valuable in 
some cases as the original memoirs in which the final 
results are set forth, because we are enabled fo follow 
the actual working out of the various lines of thought, 
and to stand at the elbow of the investigator at he gropes 
his way towards the truths which he finally gives to the 
worM. 

Tho^ present volume contains 155 letters, of which 
eighty one fire by ScbOnbein , the whole corrospoodence 
covert a perlbd'^ over a quarter of a century Some of 
Faraday’s letters have been published in Bence Jones’s 
life of that philosopher, but Che majority have never been 
made public before. MuiA of Schdnbein’s correspond¬ 
ence also has been published, because Faraday was 
in the habit of communicacing to the Fkilos^kual 
Magaaina results of scientific importance announced by 
SchOnbein in his lettmrs But the value of the present 
work is in no way impaired by this arcumstance, because 
we have now the whole correspondence brought together 
chrooologicaUy, the letters being left intact as originally 
wricteo, and made more valuable by a most complete 
senes of explanatory notes giving references to the 
papers alluded to, as well u short biographical notices 
of paoiHa tpenttoned in the oorrespondenix The care 
and trophle which has been bestowed upon this most 
essentfti a4iniicc to a set of letters containing references 
to meihobn which for us represent the saentific litera¬ 
ture of n former generation, has thus resulted tn a dis¬ 
tinct CQninbuUoa to the history of science, and the 
editominitfe bud all workers m the domains of physics 
and chanpistry under a debt of obligation 

jpemnn side of Faraday’s nature has been so 
thOAMighfy dealt with byhts biographers, Bence Jones, 
Tyhi^riiA and Gladstone, and, more recmtly, by S P. 
Thmnpioh, that very Tittle new light is thrown upon his 
character by these letters It is painful to be reminded 
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BO frequently of his failure of memory, and of his bad 
health leading to periodical removals from London and 
temporary cessation from all work. As in the case of 
another of our illustrious countrymen, Charles Darwin, 
one can only marvel at the magnitude of the labours 
achieved under such disadvantageous conditions. 

On comparing the letters of the two correspondents,! 
It will be found that from the social point of view both 
Faraday and Sebfinbein are equally communicative, but 
while the Swabian chemist gives his scientific thoughts 
and results in such fulness that they are in many cases 
uipable of being published as written, Faraday, on the 
other hand, does not give much detailed information 
about his work, but only alludes incidentally to his dis¬ 
coveries when these appear to him to be of sufficient 
interest to mention to his correspondent 

We are thus enabled to follow Schonbein’s work m a 
\ery systematic manner, and the development of the 
leading discoveries with which his name will always be 
associated can be traced from year to year as he unfolds 
them to the English philosopher Speakuig generally. 
It may be said that the three mam lines of work which 
engaged his attention were the ^ passive ” state of iron, 
ozone and hydrogen peroxide^ and gun-cottoa Inci¬ 
dentally, many interesting side issues are raised, and 
passages can be gleaned here and there from bis letters 
which show the wide grasp of, and philosophical insight 
into, the principles raised by his experimental skill The 
first communication refers to “passive” iron (1836), and 
this subject is brought forward again and agiMQ for over 
six years The explanation of the phenomenon was 
obscure to its discoverer, and led to his bringing the 
subject under the notice of Faraday and other contem¬ 
porary men of science Even if SchOnbein did not find 
the true explanation, there can be no doubt that his work 
in this field had a great influence in direciug his thoughts 
towards the action of the voltaic current and clectndysis 
in general, as he frequently refers 4 o his speculatioDS on 
these subjects With regard to the explanation it may 
be said, as lCahl|>aum points out In the introduction — 

“ Even at the present day we have not succeeded in 
gaming clear insight into the cause from which this 
phenomenon proceeds ” 

I 

The first reference to ozone ig contained in a long 
letter dated April 4, 1840, m which SchOnbein tells 
Faraday — 

“ The phosphorus smell which is developed when elec¬ 
tricity (tospw the profane language) is pauingfrom 
the pomts of a conductor into air, or when lightning 
happens to fall upon some terrestna] object, or when 
water is electrolysed, has been engaging my attention 
the last couple of years, and induced me to make many 
attenpu at clearing up that mysterious phenomenon 
Thoagh baffled for a long time, at last, I tnink, I have 
succeeded so far as to have got the cm which will lead 
to the discovery of the true cause of the smell in 
question ” 

This letter was communicated to the Royal Society on 
May 7, and an abstract pobfished in the Pkihsopkieal 
Magartna^ From that time ozone is frequently referred 
to, and the vicissitudes through which the new “ odor¬ 
iferous principle ” passed can be followed with interest 
throughout the correspondence At one penod Schfin- 
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bcin tkought that it wot a derivative of nitrogeni vii. 
that the latter was "a compound consisting of oione 
and hydrogen^ (letter of April 19^ 1844X In iBs^hm 
tdls Faraday that the nidure of osonc appeared to have 
been settled in Bunsen’s laboratory “ that there is one 
sort of osoie containing nothing but oxygen, and another 
that contains some hydrogen ** (p 213) By 1854 he had 
folly recognised that oxygen could exist in two different 
stakes, SAd this leads him to some further speculations 
on electrolysis, thermolysis and photolysis, which are 
wdl worthy of consideration even at the present time. 

Students of the history of chemistry are, of course, 
fomiliar with all the points raised in the course of 
Schdabem’s labours on osone } but the personal reatal 
of the discoverer's views, hopes, experimental results, 
and hiB refutation of the criticisms of other chemists 
will be found most instructive reading He unbosoms 
himself freely to Faraday, m whom he found that sym¬ 
pathetic spint which IS so powerful an aid to scientific 
progress when exercised between co-workers whose 
giOatnesf of mind and disposition exalts them above the 
level of aU professional nvalry or petty jealousy 
, The discovery of gun-cotton is heralded in 1846, when 
nitrated cellule is introduced to Faraday with the 
statement *— 

rive you an idea of what may be made out of 
vegetable fibre, I send you a specimen of a transparent 
substance which I have preparra out of common paper 
This matter is capable 01 being shaped out into all sorts 
of thingsjuid forms, and 1 have made from it a number 
of beautiful vessels." . . 

^ There is another point about which 1 take the liberty 
to ask your kind advice. I am enabled to prepare in any 
quantity a matter which, next gunpoarier, must be 
rppr^td as the most combustible substance known So 
mnammabla is that matter, that on being brought in 
contact with the slightest spai^ it will instantly be set 
on fire, leaving hardly any trace of ashes, and if the 
oombustion be caused withm dosed vessels, a violent 
exriosion takes place, • . 

" A substance of that description seems to be appli¬ 
cable to many purposes of daily life, and 1 should think 
that It might advantageously be used as a powerful means 
of defence and attack. Indeed, the congrevian rockets 
can hardly be more combustible than my prepared cotton 
IS. What shall 1 do with that mfitter? Shall 1 offer it 
to your Government? I have enclosed a little bit of 
that really frightful body, and you may easily convince 
yourself of the correctness of my statements regarding 
Its properties ” 

Human nature in 1846 appears to have been pretty 
much the same as it is now when a “utilitarian ” scien¬ 
tific discovery is , and in another letter of the same 
year he confides to Jwraday, that while his knowledge of 
the worid has beenTottly increased bykis expenence, his 
“ esteem for mankind has not grown in the same ratto." 
He adds * * 

“ 1 could tell you a great many things of an incredible 
description, but I will not trouble you with detailing facu 
which 1 should like never to have beeocne acquainted 
withmyeelL (So mnoh, however, I must say, that* by the 
occumnoes elfoded my temper, which is usually 
much liable to be rufikd, and the placidity of my mind 
have been suSMng these many months” 165). 

Bot apuf ftwD these capital discoveries with which 
SchOnbrniA name will be always linked, and which axe 
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now part and parcel of our modem icfoaotk 
bye-prodneu of that active ndnd are 
saentific intniciveness. A fow of tbeho 
gestions have been noted m reading t , 
spondence, and readers of wQl ha 

having their attention called Co some bf tlte 
passages. Compare, for raetancO, the 
the nature of electndty with the sta 
Faraday in 1859 

“ It appears to me that what we call static 
only a state of tendency of soraethn 
direction, and that current-elec t ricit ) 
of that something That motion musi not be 
as one of weighty particles, but as a motion 
that IS not an^tcirby gravity , as a poctil 
the ether, if yOn like According to these 
views, we can easily conceive how a vf 
might be propagated through a space, or 
of weighty particles, but filled up with some 
able matter which is capable or being ' 
moving state The only thii^ difficult to 
relation of that imponderaue agency to 
particles in their natural and exatra condition f 
sayj the way in which both are acting upen 
It IS postiUe that a state of tendency to mntofn mny oe 
brought about in ether onlyl>y a peculiar actl^of pfffi" 
derable particles upon that fluid, and that coqfgquendy 
such a stale cannot exist in it with^ the prMnM m 
agency of matter, whilst moving eMW of itself hgiribe 
power to impart motioa to ether being at resl"^Vih 

The question of the colour of oxy-comp0UDda?4|jdjpefim 
to have direct^ Schfinbein’s attention tower 
jject of colour m general, tn 1852 he penned^^ biost 
significant statement -- * 

“ I cannot help thinking that the colours of nqiifonces, 
which up to this present moment have been vei^ 
treated (in a chemical point of view), will one di^lNMdme 
highly important to chemical science, and be feMered 
the means to discover the most delicate and mter^stmg 
changes taking place in the di^mical conditioQ ptbfidw* 
In mote than one respect the colour afhoiktmf te 
considered the most oovioifs st^tufttra /wsms, at ^ 
revenler of the most wonderful actions fmnf on in ue 
innermost recesses of substMces, as the indicats# ht the 
most elementary fimctioas of what we call poiaonhle 
matter" j • 

The letter from which the above passage H ^ t e d 
contains remarks which--to put the case with thn leMt 
dispangement to the memory of their writer—show (het 
the then newly developing science of organic ch,njltry 
found very little to commend it to SchOnhein)l niind. 
Faraday edioes his sentiments in his nply to tta letter, 
in which be says — • '> 

"You are very amusing with your cridcldns oiwAMaf^ 
chemistry 1 hope that In due time the 
Jttslity their proceedlnm hj some huge geniiuailftwt 
dedttM from the rafimty os rasnltt which they hive Mi¬ 
tered. For me, lam l«t hopelessly behind tnad 4 wOi 
acknowledge to you that, tlirai%h my nad merntp,^ 
chemistry is to me a sealed bapk” 

Again and again does SchAhboiii dedartl^ejllynd* 
towards this biancb of soeae.^ not only m bin 
Faigday, but also to other conMn^onufy aaila ef 
In a letter to Fataday. wiitM* fat 1854. bn nf 

-cook*hke cbymwls, who are bnwiag oa hn 4 nfo,Sinir 
llquon aad pnddiaga wilbool payng madk atttMfH^i^ 
the conditions of tbeprimaiy mitten they ainnaaililR|l|lllF 
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£vod theeditbr of the present volume 
_ _ _ o append a sort of .apologetic note 

*aej|^dmoeming this J^haivh verdict,^ and pointmg 
oat Aitf^ldtoilfh concerned with the chemutry of only 
O0dM|pyit;ths branch of the saence has had great 
Vito and Importance ” It is not to be 
enrt^iiiied at that SchOnbein should have felt some 


tiepMatoi tn meeting his great compeer Liebig, the 
ftilhef of madem organic chemistry, which event is 
i;tf 4 MjdUy descnbed in a letter written to Faraday in 
lSftd<p. 4t6) 


^ Of coarse, I met Liebig at Mnnlch, whom 1 knew before 
litM more than by sight, but within the first five minutes 
Mhad found out the footing upon which both of us could 
move ComfotfUVy enough. You will laugh when I tell 
yqn atod me to deliver a lecture before a very 

lam andmee in his stead, and Mr. Schfinbein, thougn 
ttwetandy, yielded to that strange demand The subject 
t i i a ted was that queer thing called ' Osone,* which tenor 
cwdve years ago, as you are perhaps aware, was declared 
by a countrynm df yours and pu^ of Liebig's to be a 
* Donens.* ** 


Coold the shade of SchOnbein revisit the laboratory of 
a tnoderh woriier in organic chemistry, he would find that 
the latest “ Handbook ” consisted of four large volumes, 
qontainhig alMtgether some dooo pages of closely prmlad 
Oi att es^ attcompBed by one man (BeiliteinX But nature, 
which entotU die mighty atom ** of caibon with such 
marretloys posentiah^ies, had her revenge upon the lUiia^ 
trious 8wabiaii»dunag his lifotiine, ibr the placed in hia 
way a discovety which, cunouily enough, is Just now 
aaciting the greatest interest, vu. the ouygen-carrying 
power of certain enxymes known at the present time ae 
** ovpdaaes * His first aUusioo to this is m 1855, when he 
wrote to Faraday 


" *^Yoa brfow tbatT entertab a sort of innate dislike to 
tdoch anything being in the slightest way connected with 
omaic xhesolstry,. knowing too well the difitolty of the 
stinject, and the weakoesoHof' my powort>tQ grapple with 
It, buu b spite of tbs well-groumto disinclination, 1 
have or iate, and os it were by mere chance, been carried 
tb the midst df tbtf field, upon the Intricacies and depths 
of winch I have been used all my lUe to look with fod- 
ngk^ nnbooBded respect and even awe. The picking 
op or a BMishroom has led to that straage abemtion m 
mM add you will ask how such a tnfiing occurrence 
cpold do that The matter stands thus What the 
b o tani s ts tell me to be callpd /wrfsfor, with some 

diber edits tt mushnxini, has the remarkable property of 
culM% ihpKl^ blue, when their hat and stem happen to 
be brewen and ekposed to the actiqp of atfii[osphenc]air 
I one my rmmblings I found a epectmeo of the said 
" perceired the change of colour alluded to, and 
'Struck with the cunous (toomenon. took the bold 
I to ascertain, if possible, its proidmate cause.” 


* Jte tfaisi deecnbas hu experimeiiU in some detail, and 
coaMasotheeoncdasiott that this and other Fungi ooo- 
Sahs an *^di%aaic matter^ which Is *<a true carrier of 
Mtieifd mEygdh.* Tbs latter was commumcated to the 
MikfoyMfonf HmgmMimet and pubisbed in voL iL 1855 
AdqMdMT aaaBqile of Sditebeinb power of grasping 
and dadbt vkh scientific problems, we may refer to bs 
tnW i bnt of ^polaifoatioB,” wbch term he used in at 
fodat S«b s aaS ss, vtn tha electneal sanae in whichr it is 
ncrir Wid at JndioalHg die teverial of cundnt by charged 
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electrodes (1838), and later(i859) to indicate "two active 
kinds of oxygen standing to each other in the rehiton 
of + to - ^ This association of ideas in the philoso|foai*a 
mind is a good instance of pre vision, and his remark¬ 
able comparison of the opposite sutes of the two Unds 
of oxygen to Pasteur’s racemic combination of the two 
tartanc acids (p. 388) is a bold analogy which may even 
yet find justification This explanation of voltaic polari¬ 
sation, given as far back as 1839, is substantially the 
same as that adopted at the present day So also bs 
views on the course of chemical change, expressed in a 
letter to Faraday in 1856, are so much in harmony with 
modem notions that they are worth emphasumg by 
quotation — 

** Another feet, not quite void of saentific interest, m 
this, that in some instances I can show, as It were, steps 
which the oxidation of certain matter passes , • it is 

not impossible that any oxidation is a sort of chemical 
drama, consisting of different acts, the last of which la 
real oxidation . . . SchOnbein maintaining that b et ween 
the moment on wbch two isolated elenMntary bodies 
meet, and that of their chemical associating being finished, 
there lies a whole world of phenometUL and it very muck 
of which the chemist! of the present day have as yet not 
the slightest notion There Is even within inorganic 
chemistry something which 1 might call physiok^, and 
the most interesting and truly Sctei^ific ol^ect of chemical 
research lies, to pn ?] my opinion, within the short m* 
terval of time alluded to, and hence the great diAonlty 
of such an investigation ” (p 371} 

The next paragraph in this letter mentions, by the way, 
4 synthesis of formic acid by the oxidauon of olefiant gas 
by osonised oxygen. 

Among the other nomeroas subjects discnsstd m tho 
course of the correspondence, contact actiod ” tony be 
mentioned. In sending a pamphlet to Faraday, pab- 
hshed in 1844 by SdiOnbein, the latter says 

** There is also a paper in the book treaung of chemfeal 
effects proouiqed by contaa, cm which 1 should liko very 
much to have your opinion Having these many yean 
entertained strong doubts about the correctness or the 
atomic theory, and been Inclined to consider what w 
called a *mot^to’ of a body ms a ctmtrs of fJfysismi 
forces (italics ours), I have triM to make that view bear 
upon the chemical actions being produced by contact” 

So that we have here the Boscovich notion very clearly 
set forth. The same letter also conuins a paragraidi 
which will go to the heart of many and many a worker 
in sctence who reads this notice — 

** Having had no less than nin^een hours to lecture a 
wade in the course of this winter, you may easily imagine 
that I had no time for making researaes 1 grow, 
indeed, impatient of that everlasting schoolmastenng, 
dad am losing for being placed under circumstances 
more fliyoumle to saentme pursuits ” 

In selactlBg specimeas of the correspondence from the 
vbume befiore us, we have necessarily given Schfinbem 
the greater prominence. Faraday, as already explained, 
was not so commoaicaUve of his scientific results. The 
latter, moreover, may beassomed to be more femiliar m 
this country than the onginal papers and memoirs of the 
Swabian chemist But scanty as are the English pbdo* 
sopher’s references to hu work, the chronological e^ 
quence of Us main dtsoovenes can be traced, and these 
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appear to have been eagerly followed by liis correspond 
ent Of particular interest at the present time is 
Faraday’s statement, in 1845, that he had failed to liquefy 
oxygen at - 140" F under a pressure of 60 atmospheres , 
and in 1853 he asks Schdnbein —“ Have you condensed 
oxygen ?—1 wish you could tell me what liquid or solid 
oxygen IS like I have often tried to coerce it, and long 
to know ” 

In November 1845 he mentions one of his fundamental 
discoveries to Schbnbem in these words — 

** 1 happen to have discovered a direct relation between 
magnetism and light, and also electricity and light, and 
the field it opens is so large and I think rich, that 1 
na'urally wish to look at it first” (p 148) 

\nother little list of scientific gossip concerning 
Crosse’s supposed production of insects by an electric 
current (p 3^) uill be found of interest, as also the 
reference to table turning (p 314), concerning which he 
says - 

** 1 have not been at work except in fuming the tables 
qpon table turners -nor should 1 have done that, but that 
so many inquiries poured in upon me that I thought it better 
to stop the inpounng flood by letting all know at once 
what my views and thoughts were What a weak, 
credulous, incredulous, unbelieving, superstitious, bold, 
frightened, what a ridiculous world ours is, as far as 
concerns the mind of man How full of inconsistencies, 
cbntradictions and absurdities it is” (p 215) 

The above and other passages in this letter come as 
near to misanthropy as anything to be found in Faraday’s 
correspondence It is obvious from the context that the 
Letter <Ju 1 y 1853) was written during one of his periods | 
of prostration, for he says “Consider my age and 
weariness, and the rapid manner in which I am becoming 
more and more inert ” 

The extraordinary pertinacity displayed by Schcinbein 
in following up his ideas concerning the “polarisation “ 
of oxygen, and in searching for the hypothetical "anto- 
zone," IS well brought out in the course of the corre 
spondence In i860 he thought he had obtained 
“ antoione " from fiuor-spar, and he desenbed his ex¬ 
periments to Faraday, who in his reply raises a question 
concerning nitrogen in a very remarkable passage — 

“ But surely these wonderful conditions of existence 
cannot be confined to oxygen alone I am wailing to 
hear that vou have discovered like parallel states with 
iodine or bromine, or hydrogen and nitrogen What of 
nitrogen? Is not its apparent quiet simplicity of action 
a sham ?—not a show, indeed, but still not the only state 
fn which It can exist If the compounds which a body 
can form show something of the state and powers il may 
have whem isolated (as in yonr©Q©), then what should 
nitrogen be ih its separate state 

The extracts which have been given are sufficient to 
9how that the editors of this volume have made a most 
valuable contribution to the literature of science It is 
out ofjmch matenaUas Dr Kahlbaum and his colleague 
have now provided Uiat the history of the science of the 
nineteenth centory mutt be built up , and we are glad to 
have received from this same author other volumes giving 
the correspondence of Liebig and Schfinbem, and a 
monograph on SchOnbein's work, which we hope to 
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notice in due course Certaioly this period of siXHWd- 
twenty years during which the intimac> between Fara¬ 
day and Schdnbem began and ripened into the warm 
fnendship which was terminated only by the of 

one of the correspondents was one of extraordSOfry 
activity and productiveness The names of thO' ex¬ 
temporary workers referred to compnse, not oolyrihsX 
already mentioned, but also Arago, Berzelius, Bacqiwrel, 
St Clair Deville, Fn^my, Houzeau, Mangnac, Oe la 
Rive, Hofmann, Magnus, Nobili, Pasteur, PdU hie, 
Fettenkofer, Pliicker, PoggendoHf, Rose, Wiedemton 
and Wohler on the Continent, Draper in Amenca ; and 
m this country Airy, Andrews, Brodie, Daniell, Grove, 
Herschel, Noad, Stokes and Whcwell It is interesting 
to read that in 1856 t'araday sent a volume of hii re¬ 
searches to Schbnbem through “Mr Roscoe, a studept 
under Professor Bunsen at Heidelberg ” , while in 1843 
he refers to “a magnificent steam electnc apparatus" 
made bv Mr (now Lord; Armstrong 
With respect to the manner in which the editors have 
performed their task, there are some points to which 
attention may be called Dr Kahlbaum lays down the 
principle in the preface that in publishing historical docu¬ 
ments these 

“ should be set forth in exact agreement with the orip[inal, 
and m the next place provided with as many suitable 
comments as possible to explain their meaning ” 

Regarding the latter statement, we have already pointed 
out how admirably the editors have done their work. In 
accordance with the first statement, the letters have been 
printed, on the whole, exactly as written, and thus any 
“ editing ” which was done for the Pktlosopktcat 
Magasim^ or for the Royal Society, can now be com¬ 
pared by the curious with the onginal documents In no 
case, as far as we have ascertained, has Schdnbein’s 
meaning been altered by the editorial process. It must 
be remembered that Schbnbein thought in German and 
wrote in English, and the letters generally show that his 
English was excellent Only in matters of spelling and 
the use of capitals is there any laxity to be found, and it 
IS perhaps to be regretted that the editors did not leave 
every word of SchOnbein’s intact or else have adopted a 
uniform system of correction throughout Thus, where 
they alter the spelling it is generally by interpolating 
some trivial correction, such as “favorite” to 
“favo[u]rilc,” “Alps” to “Alp[o]s,” “color” to 
“coIo[u]r,” and so forth, while “oxigen,*’ “sulfotc," 
“bntish,” “french,” “german,” You,” &c , are allovcd 
to pass The whole result leaves an iknpreision of 
straining at gnats and swallowing camels ; particubrly 
when such spelling as “oxigen ” and “gennaq ” appears 
also occasionally in Faraday’s letters, possibly thitmgh 
misprints. The volume, we may add, has been printed at 
Bftle. Faraday’s wnting alsp was in some cases so 
illegible that the editors haveiseen obliged to leavf g^ 
or to suggest interpolations The portrait of Farej^ is 
the weH-known one prefacing Bence Jones’s “ Life,* and 
that of SchOnbein is drawn from a statuette of !&{$ and 
contemporary photographs. The original letters are 
now, though the generosity of t^araday’s niece, |liss 
Barnard, and Schdnbein’s daughters, deposited the 
University Library at Bile. R. MelxkMUL 
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THS 'ANIMALS OF BRITAIN AND THEIR 
ORIGIN 

Tkt ffistary of tkt European Fauna By R F ScharflT, 
11 Sc, Ph.D, P Z S Pp VII + 364 » illustrated 
(.London Walter Scott, Ltd^ <399) 

HE title that we have chosen for this review of Dr 
ScharflT’s volame is really rather more expressii'e 
of Iht iC0P9 ^ hock than is his own title For he 
deals at greater length with the fauna of our own country 
than with that of Europe in general This is by no 
means a defect to be urged in considenng his statements 
and afgaments, on the contrary, we think that it will 
add to the interest of the book, and besides Great 
Bntain has a fauna which practically only differs from 
that of adjacent parts of Europe in its poverty The 
reduction ^ the number of individuals and of species of 
indigenous creatures was set down by Mr Wallace to 
the recent glaciation of these islands, which, occurring, as 
It was supposed to do, after the land connection with 
Europe h^ been broken through, destroyed many forms 
coming originally from more southern regions The 
severance of the land connections hindered a repopula 
tion when more favourable climatic conditions were re¬ 
established Dr Scharffisone of those who do not believe 
in great possibilities of migration over stretches of sen 
for purely terrestrial animals There are of course such 
cases on record , but they are really not numerous Dr 
Sebarff mentions several that are of recent occurrence 
He tells us that Colonel Fielden, when la the lUarbadoes, 
witnessed, or heard of, the arrival of an alligator which 
must have traversed a tract of ocean of 250 miles There 
are also weibknown experiments which show that animals 
be imported in a natural way from distant and 
transpontine countnea The resistance of certain snails 
and other molluscs to the effects of sea water when 
guarded by their diaphragm has been proved by the 
classical experiments of Darwin It is, however, dis 
appointing to learn from Dr Scharff hoM dangerous it is 
to argue from experiments which can so readily be made 
to the actual phenomena of nature 
Concerning one of these protected and—as it was 
thought^odventurous molluscs, the authoi writes as 
follows — 

“The fact that Cyclastoma eUgans does not live in 
Ireland is of particular interest in connection with the 
iloating theory just Quoted, ns on all sides of Ireland 
dead specimens havebeen puked up on the shore, show 
ing that manne currents carry speennens, and hav^ thus 
transported them for countless centuries Nevertheless, 
the spocies has not established itself in Ireland ” 

Equally strong arguments can be denved from the 
study of other islands, from which a species, that ought 
to be there, ms it were, is unaccountably absent It has 
always appeared to the present writer that in deducing 
results the faunas of oceanic islands which must 
have bden stocked de natfo from adjacent mainlands too 
IttUe weight has been given to involuntary introduction 
by man. There is no doubt whatever that emigrating 
man has been a most fell agent in the destruction of 
faimaa by the deliberate intrcaluctiott of domestic and 
other animals 1 it is also probable that much has been 
done in the way of accidental introduction There is, 
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however, another possibility—urged by l^r Scharff him¬ 
self elsewhere in his \olumc—that may account for a 
given species not succeeding in establishing itself in a 
country whieh appears to be ideal for Us needs There 
may be no room for it, the ground may be taken up by 
an allied form or a creature of similar needs and habits 
Here again the problem is indefinitely complicated by 
human occupation and tillage—in the case of the 
countries which form the subject of Or ScharfTs re 
marks Another matter of wide zoo geographical interest, 
as well as vital to the development of his aigument, is 
dealt with by Dr Scharff The peopling of these islands 
has, he thinks, mainly at least occurred along land routes , 
but how 18 It to be decided whence a given animal started 
in Its wanderings towards the British Islands? 

The author gnes an example where a fair guess may 
be made as to the original home of the genus 

“The badger," he observes, “inhabits Europe and 
Northern Asia It is absent apparently from many 
parts of Central Asia, but it appears again further south 
in Palestine, Syria, Persia, Turhestan, and Thibet West 
Central Asia would be about the centre of its range 
That this corresponds to its place of origin is indicated 
by the fact that the only three other species of badgers 
known, VIZ, M analumn^ Af leucurus^ and M aide 
gufarts^ are confined to Asia If we examine the fossil 
history of the genus, we find that the two most ancient 
instances of the existence of badgers have been discovered 
m Persia, where M Polakt ma M maragkanus occur 
in Miof ene deposits " 

Failing future discoveries of fossil badgers, this method 
of argument seems to be valid But it is not so clear 
to us that Dr Scharff is justified in stating that the 
centre of distribution, t e the original home of the genus, 
IS to be sought for where the number of species of the 
genus 15 at a maximum T here are more species of the 
Tapir {lapirus) in America than in Asia, where there is 
only one Hut it is doubtful as to whether the genus is 
of American origin , it is much more probably European 
bo, too, with the cat tribe , the species of Felts abound 
in Asia and the East generally, and arc fairly numerous 
in America, but Europe again would seem to be the 
place of dispers.il 

From these general considerations, which are put for- 
w.ird with clearness and supported by a proper treat 
ment, so far as we can judge, of the geological evidence, 
the author proceeds to discuss in detail the actual homes 
of our British animals, la}ing most stress upon, or at 
least dealing more at length with, the mammalia Natur 
ally this IS the most important group in attacking the 
problem, since our acquaintance with fossil in\ertebrates, 
and even of other \ertebrates, is less extensive The 
fauna of this country, as everybody knows, is a mixture 
of various and apparently incongruous elements 

The facta brought forward by Dr Scharff show inci¬ 
dentally how \ ery little influence temperature seems to 
ha^e, and to have had, in the limiting or encouraging 
the migrations of mammalia The tiger barred and the 
leopard are at home in tropical forests and in the colder 
regions of Asia The polar bear, par excellence an Arctic 
animal, endures with comfort the temperature of London 
in the summer—and, indeed, more than endures it—as is 
shown by the feet that an individual lived for thirty- 
seven years in the Zoological Society's gardens Dr 
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Scburff diitinguishes throe mam lines of migration to 
these islands—the Siberian, the Arctic (which he care¬ 
fully separates), and finally the Oriental Besides these 
three trunk routes, to to speak, a considerable quota of 
our fauna has arrived here from such centres of dis¬ 
persal at the Lusitanian area. It it often put forward 
that the fauna of Europe show more likenesses to that 
of Africa than to that of Asia—“Onental” Asia, that is 
to say. Dr Scharff does not omit to notice this view, 
but will not allow an African ongin for any part of our 
fauna. On the contrary, he is disposed to think that the 
spreading of animals has been in a exactly opposite 
direction, and that Africa has been partly peopled from 
Europe. 

We can distinctly commend this book, which is agree¬ 
able reading as well as a repertory of important facts. 
Its value IS considerably increased by a short summary 
at the end of each chapter of the line of argument pur¬ 
sued and the results arrived at Numerous engravings 
and maps, all of them in the text, add to its usefulness, 
while k selected bibliography will enable the non expert 
reader to pursue his inquiries further into any particular 
matter not treated at length in Dr Scharff s book. 
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LiCidn Par X Roeques Pp 17 r (Pans Gauthier 
Villars, 1899.) 

In a country where the technical difficulties of the wine- 
gtewer and the brewer have been considered worthy of 
tne attention of such a man as Pasteur, it is not surpnsing 
that the cider-raaker should receive help from science 
That this is so, is rendered very evident by M Roeques 
in the small volume before us, where we nnd in a con¬ 
densed, but very readable form, an account of the valuable 
aid French men of science are giving to the cider industry 
In England we are, of course, behindhand in such a 
matter, but there is, perhaps, some excuse in this case, as 
Cider has not the economic importance here that it pos¬ 
sesses in France In that country, where the mean 
annual consumption of cider is twelve million hectolitres, 
representing one fifth of the alcoholic beverages con¬ 
sumed, economic considerations affecting its production 
are naturally very great, and the importance of scientific 
help proportionately large. 

But, according to the author, one point in connection 
with the cider industry tends to hinder somewhat the 
adoption of scientific methods by the manufacturers, and 
this IS the remarkable fluctuations in the apple crop com¬ 
pared with the fluctuations in the other leading agri 
cultural crops of Franee The proportion of the minimum 
wheat crop to the maximum is 1 to i^, and of wine, i to 
a , but in the case of cider there is the very great 
difference of 1 to 8^ It appears, in fact, on taking the 
average of the last twenty-five years as a guide, that a 

f ood apple crop can only be expected one war in twa 
uch uncertainty in the crop, no doubt, tends to hinder 
rapid progress in the art of cider-making , but, on the 
other hand, progress is assisted by the growing custom of 
establishing well equipped breweries, which are supplied 
with apples from the smaller growers who previously made 
their own ader on a small scale with poor appliances, and 
* in the md nite of thumb style 

About 40 per cenL of the total production of cider m 
Fiance is now mode in these brewenes, much to the 
comfort and advantage of the consumer, who is not pro¬ 
vided by nature with a stomach equal to the action of the 
acid liquid so often produced by the small farmer 
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tn the cider brewenes working on a sufficiently laigte 
scale to permit the adoption of suiuble plant and skiB^ 
supervision, scientific methods appear to be adopted 
freely The diffusion method, emptied so largely th the 
beet-sugar industry, is utilised for the extraction or apple- 
juice for the production of certam classes of cider, biR die 
old method of extraction by pressure is still found 
suable for full-flavoured, sweet ciders, the diflbsi6n 
process producing a beverage of a drier character. 

Hansen's well-known researches on the pure cuHUfe 
and selection of yeasts, which influence so largely'the 
zymo-tecbnical processes of to day, are also made uqe oC 
by the advancra cider-maker for the purpose, of im¬ 
proving his produce A composite yeast of the welt- 
known organism, Saccharontycts t^culaiuSy tocher 
with another selected yeast derived from the apple, 5 . 
3 /a/r, 11 found to give good results As apple juice, un 
like a beer wort, cannot be sterilised by heat in order U> 
provide a clear field for the development of a selected 
yeast culture, the plan adopted is to nurse the selected 
yeast growth to such a vigorous state that when used itia 
capable of crowding out the undesirable saccharomyces 
naturally present in the apple-juice 

For the purpose of improving and increasing the flavour 
of cider, an interesting use is also made of Jacquemin's 
researches, by which he showed that various parts of 
certain plants^ including the apple, contain glucosides 
capable of being split up by fermentative action into 
sugar, and principles possessing the (.haractenstic bouqUei 
of tiu fruit used 

We recommend M Roeques’ little volume to all in¬ 
terested in technical cider making, and also to those 
interested generally m zymo technical literature 


I ivtrfml Sck&H oj Tropical Diseases Memoir I. 
’Mnstructions for the Prevention of Malarial Fever’* 
(Liverpool University Press, 1900) 

This booklet is the first of a series of memoirs to be 
issued by the Liverpool School of Tropical Medicine, 
and IS the outcome of the malaria expedition sent out 
by that body to Sierra Leone It deals with measures 
of prevention suggested by observations made on the 
spot in a malanous countrv and with the light of modern 
theory as to the cause of the disease There are two 
drawings of the innocent and noxious mosquito which 
cannot nelp but impress the imagination of the reader 
The idea of alertness and viciousness suggested by the 
attitude of the latter should make the most careless 
observer interested in noting which genus of mosquito 
It is that infects his neighbourhood 
The memoir, which is clearly and concisely wntten, 
contains most valuable information for any one living 
in the tropics. It is artistically got up, and reflects 
credit on the school and on the University Press of 
Liverpool, of which it is one ol the first productions 

Our Insect Friends and Foes how to Collect^ Presence 
and Study them By Belle S Lragin, A.M Pp. vi-k 
377 With 25; illustrations (New York and London 
G P Putnam^ Sons, Knickerbocker Press, i 899 >) 

The title of the work is likely to give the impreasioik 
that It is devoted to economic entomology, whereas it is 
professedly a text book on general entomology and 
''relations of insects,” spiders, icorpioniL &c, dealing 
with the common species of all orders fotmd in ^'the 
States east of the Rocky Mountains and north of the 
Gulf States.” including useful instructions on collecting, 
rearing and preserving insects, their anatomy, &c. The 
book IS written almost expressly for young people, Wh 6 
will find It interesting and instructive in many ways 
Unfortunately, many of the illustrations are vety pbor 
indeed, and this particularly applies to the Hymmoptora* 
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" l^tTArs to the editor. 

(tu iiiUf 4iif h 9 td kimnif rup^nsibU f^r 9 pini 4 Hi ex 
hh Uvrixp$mixnH N*itk$r can kx undtriakt 
/# /# t^r$ip§md msfM ihs wrtigrs 0A rxfgeM 

Wkfkiucripbt int 4 nd$df 0 ^ iki$ #rM/ $tk0rpart #/Naturr 
/T# iX0fu$ u takxH §f mmai$fm0us t0mmmmi<mti9ns ] 

Tlif^ iftffteti of Liffbtnlnf upon Electric Lamp! 
Thb Recoupaovine enecte were obtained when attempting 
|dw»tfl^phi of lightning* and were rather the reiiult of accident 
tnan da^« an Impending thundentorm, with a somewhat 
Upkfted bomun, prevented the camera from being pointed in 
the direction whence the most numerous of the lightning flashes 
occurred, without Including in the field one or more of the 
electric arc lamps (Brash) which arc the Illuminating power of 
OUT town Upon developing the few exposures made, it was 
noticed that whether or Aot the picture in the flash, and in 
manv cases this did not appear at all, there was exhibited upon 
the nlma the light of the [wrmanenc lamps, and that from them 
a flow of electricity proceraed towards the g^round in an Irregular 
(Ine Ground or summer lightning, as it m frequenilv called, 
produced the same effect upon the lamps, but when neither was 
pceaent an exposed film only showed a sequence of white dots 
or perpendicular short strokes In the plates occupied by the 
lamps, as acen by the naked eye at 
night The result was sufficiently 
cunout to invite further experiments 
in the same direction, but this could 
not be done upon the same lines as 
before, for the electric system varies 
with the months upon the sea front 
at Dover In autumn, winter and 
apring the usual lighting is cun 
aidered sufficient for all purposes, 
bat during the visiton* iieason an 
additional illumination u provided i>y 
festoons of smaller glow lights from 
standard to standanl, with occa- 
lioiial cross festoons over the rood 
way, the whole producing a charming 
ctSici at night, but, as wdl be seen 
in No 6, the detail as to these be 
comes confused to any one not 
acquainted with the relative position 
'Of the lamps. 

The first Imprculun these photo 
graphs gave me was that the eiectnc 
discharge in the heavens produced 
an Instantaneous one also from the 
lamps, and that in this way the 
dregit was completed, but other 
causes beyond these must have been 
in action from (he di^oioted and 

weg gy display from the lamps as opposed to that of the 

Sir George Stokes, who hu kindly interested himself in the 
amttcr, appenrb his views, and I nttd only add that I hope 
man a thundeiatorm visits a town lUuminated by electricity, 
photoMaphen will, both hi daylight and after dark, expoae a 
. ^ elucidation of the ttoughcs suggested to os. 

t in dayll^, for the camera will often recoro imprenlons 


If these, taken in order along the street, be called Nos. I, a, 
3, 4, their Older in the picture, from left to right, will be 
4 i 3 i hut Nos 4 are so nearly in the same line of sight 
that iht images of tncir normal luminudties arc blended into 
one The lamps are twenty-one feel above the ground, and the 
distance from lamp to lamp is about ninety two yards Towards 
the upper left is seen a flash of lightning in the sky Stmul- 
laneouhly with the flash, electric discharges took p)a^ between 
the lamt>s and the ground, which arc recorded on the phoio- 
graph 

It IB to be noted that though the lamp-posts were of iron the 
discharge did not uke that course to the earth, but went in a 
curved path which must have been thirty feet or so in lenAh« 
Its course led towards the high tension cable, which ran under¬ 
ground along the esplanade, but whether the cable had any 
thing to do with it, there is not sufficient evidence to show The 
different paths are remarkably aimilar, almost identical m form. 
A striking feature of the duchaiM Is its beaded or stimllficd 
character The intensity of the aischarge and the closeneu of 
the stratification are both greatest near the lamp, and decrease 
as we approach the ground 

Another photograph (2a), not here reproduced, was taken 
under the same circumstances, but with a different flash The 
general features arc the same, but the form of the curves Is 




tKe earth wbldi 1 should assuredly have never seen had 1 
learnt from these photographs that such a phenomenon 

SVDNBV Wkbr 

Dover, October 1899 

I wrsirto add a few remarks to Mr Webbs description of 
the way in which his remarkable photographs were obtained, 
■7 oiriect bet^ to point out certain features which secni Hkely 
to lead towards an explanation of the discharges which take 
pUoe, simultaneously with lightning flashes In the sky, in the 
n^hbourlAKid 0/ the electric lamps. 

Figi t represents a phfitograph which was taken UMikiiig 
westwards oefore the installation from the ornamenul glow 
twpB was set up for the season The three joundish lumlnosi 
ties repftsenC the normal illumination due to four arc iamjM. 
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Flu 1 

diffmot Instead oi a curve convex outward, as in Fig. 1, we 
have curves first convex, then concave, then convex again, and 
as in the former case similar to one another. The negatives of 
there show a feature which docs not appear in the reproductiem 
(Fig t), nor even in positives taken with suffiaeot exposure to 
•how the fainter portions of the discharge. In the negative 
of aa, the images of lamps 2, 3, 4 show each a patrol short 
stndght dark lines, indicating specul luminosity, like two‘M’s** 
parallel to one another and nearly vertical, the base of the right 
Doing nearly on a level with the top of the left No i, which 
u much nearer, has loo much darkened the negative to show 
more than a trace of one of the I's. The discharge in aa, which 
shows the stratification, is seen issuing from the tup of the nght- 
hand upper 1 in a nearly horuontal direction. The negative of 
Fig I shows a similar strong luminosity, only here the I's, if 
they are distinct, are nearly horuontal, and run one into the 
other In this feature, again, we observe as before Eimilanly 
from lamp to lamp, difference from flash to flash 

Four photographs were uken looking casi along the shore. 
Three of Uiese arc hero reproduced (Hgs 2, 3i 4) 
only of these Is the flash, which gave rise to the discharges, 
seen In the field (Fig a) ^ 

The three figures all show one arc lamp which 18 tolerably 

1 li aHoald be meatloneJ that in thl^ cave and In ihu cue only, fchs 
fluh wM htrengtheiwd by hand on the back f»f lUc itantive to moke 11 
pnnl better, no that the picture of the flash cannoi be nltr>sether inutml 
as to mtoiUt detuU . 
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near, wnli ihe discharges connecied with U| and the discharges 
Irelonging to M\eral very diBlant arc limps, of which five are 
seen to the right and a few to the left ot the former Fig 3, 
which points a little more to the north, takes in an arc lamp at 
an intermediate dutance. These hgures, as before, point out very 
stnkiiwly the similanty of the discharge from lamp to lamp, and 
the dlmrence from flash to flash 
Thus, in Fig 2, we have a nearly vertical discharge from the 
near lamp, and also from the distant lamps, wh'^reas m ig 3 we 


1 


ong the path opene 



K, : t. 




1-10 


hm the cocresponding discharges nearly horizontal, somewhat 
leNttbling parabolas in a honsontal ^ane In these cases, 
ttttUke that of Fig. i, there 11 a discharge of conous form which 
is more consptctiuus than the discharge between the lamp and 
thegronnd 

The finer beading naturally cannot be shown in the reproduc 
tktfSt though It appears m very many cases In the positive copies, 
and still belter in the original negstnes After nn examinniioii 
of the actual photographs, om. ik 
disposed to regard the mding as a 
normal feature of this kind of dis¬ 
charge, though for different reasons it 
cannot always be traced 
- S was taken towards the sea, 
facing the installation for umamcntal 
incandescent laniiM just opposite to 
Mr Webb’s house The flash which 
occasioned the local discharges is seen 
in the field Some luminosity is seen 
at the lop connected with the mount 
ing of the omamcnuil lamps, and 
ddicate discharges going obliquely 
downwards But the duel luminosity 
would seem to ha\c relation to the 
high tension cabJi, below, and it ma^ 
be also to one or both of the hon 
xontal wires above, across which the 

lamps are hung, and which are charged through transformers to 
a much lower tension 

The complicated hig 6r»rcsents five flashes, all apparently 
in the fidfd, and the local eflects due to them At the nsk of a 
digression, I would point out the character of one of the flashes 
—that shown in the middle of the field—though what 1 am 
about to say can hardly bt guiherLd from the reproduction, but 
appears in a i>ositive photograph, ur, better still, in the original 
negative The actual photographs give strongly the idea of a 
spark discharge, the path of which n the right hand boundary 


in the picture, followed by a tnoivcne flow, or arbHliibhaife, 
from ruht to left, all over the path of the spark , tbctt 4 
spark discharge, parallel to and lest stropg than thf^ 
followed by a second transverse flow. ffpwUnu 
taken with a moving camera had^kowtii aBhmtton jf t 
after the spark discharge, which wfuJd DaturgUy b* >! 
to indicate either a tort uf phosphonsoeiice ollhe 
the spark dischaige, or else ap arc disnhsqpft 
ened up for it by the spark But B 

photograph, the original of Hg 6, 
seems to indicate pretty fdaltw an 
arc-diicharge proceeding, wlm a 
variable intensity, front tM difibrent 
points of the path of the spark, but 
flowing in a airection /rartJVirst to 
that path 

The local effects, which form by 
far the greater part of the luminosity 
represented in hig 6, are naturally 
very complicated, on account of the 
number of flashes, too much so to 
be convenient for Indlvidnal dis 
cuxsion We may notice, however, 
in a general way, the repetitions of 
the same form and the tiding \ 
prominent object is the very formid 
able looking discharge shown m the 
left half of the picture, traces of the 
l)eading of which may be seen even 
m the reprorlutlion 

In several coses the photographn 
indicate pretty plainly o local dis 
charge of the form of lope strqieil 
'icro&B. The tajie in its course is 
liable to be bent or twisted, or lioth 
In places where the plane of an ele 
ment of the tape is in the line uf 
sight, the striping is not usually seen, 
as the bnght and dark stnpes would 
overlap unless the axis of the tape 
happened to be roughly perpendicular 
to I he line of sight 
In connection with the phenomena 
presented by the eleclnc lamps in a 
thunderstorm, as rcvealetl by the photographs, several theo 
rctical questions prasent ihemscWcs Do the lamps act 
merely m conscciuence of the ull iron lamp posts, so that 
the effect would be the same if the dynamos at ine works were 
not in action, or » the artificial electricity concerned in the 
production of the effects? What 11 the nature of the motion of 
the flash of lightning in bringing alx>ut the diichargcs ? What 
trie discharge, and my is it so 


determines the course of 



different from flash to flaih, «hllo Wa given 
the same for lamps ranging over m spKe of 
yards ? What it the nature of the beulng or 

‘ lighti 
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ttSUMrly 
stiktioif ? 

As the lamps arc wanted for public ligliting, the eipecbnent 
could nut well be made of disconnecting one from the works 
when a thunderstorm was impendutf in the evening, and seeing 
whether the one disconnected would give a dUchsige the 
others. In default of experiment 1 can only say that from my 
theoretical nouons 1 thmk that the electrical action of the huofM 
I IS required 
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When the Umpi are in use there is « very steep gradient of 
elecinc potential alout them I am iiiformed that there is 
a difference of about 50 volts be 
tween the carbons of the Dover 
arc lamps, and this entails steep 
gradients in the air about them 
If, ihen, there were something to 
cause a sudden change of potential 
gradient irres|Kciiic of the lamp, 
this, when cum|yiiinded with the 
normal gradient due to the viorking 
of the lamp, aouldgur a graduiit in 
some placeii greater and in some less 
than the normal A paih might thus 
Ih; opened for a dnchaige diffcnni 
from the normal one from jxile lo 
pole, and this might |>iiss away from 
the lamp altogether, nnd eien goto 
the ground, provided there were a 
sufficient gradient to continue it when 
It had got to a distance from the 
lamp, and such a gradient might 
naturally exist in thundery weather 
Or, again, If there were something to 
cause a sudden diminution In the 
resistance of the air, a similar effect 
might be producctl 
The sinking of a fisxh would no 
doubt be accompanied by a sudden 
change in the atmospheric electric 
potential But I rather incl ne to 
the other view, and to regard the 
phenomenon as what I may call a 
case pf Nature's wireless leltgrapliy 
IMp would make it depend on 
tt|lfltVomagneiic wa\es propoMted 
from the ngsh The flash would take 

the of the sending instrument, the resisting air tliat of 
the coherer, the gradient of potential, whether artificial (th 1 


due to the electric works) or natural (that existing in thundery 
weather), would take the place of the electromotive forte of 
the battery or cell which tends to semi u current through the 
coherer, while the electromagnetic waves would open a path for 
the current in the oir as in the coherer 
The close similarity of the discharges from lamps three hun¬ 
dred yards oc more apart points to a distant cause, or at least 
one which is much the same at places 100 or 200 yards apart in 
a hofixontal direction This is not incompatible with the sup 
position that the path, when the discharge is fairly launched 
from the lamp, depends on the atmospheric variation of the 
atmosphenc electric potential, which may very well be on ar) 
extensive scale , and such a similarity of path is what might have 
been expected ^forehand if the paths depend on electomagnetic 
waves coming from the flash, and it may well depend on a com 
bination of these two conditions. The difference from flash lo 
flash would seem to be In this way most catuly accounted for 
for not only might different flashes, chough close together in 
I time, come from different parts of the sky, but even if they 
j came from nearly the same quarter the mode of the transverse 
I ethereal vibrations would be pretty sure to lie different Now 
the facilily fur the passage of a current afforded by an electro 
magnetic disturbance would naturally depend jointly on the 
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direction of vibration and the direction in which the current 
teTHle<1 to {vim that is, on two independent vector quantities, 
the pre existing jpoteniial gradient an<1 
the ethereal vibraiinn , and further, 
ihe \ibration might very well resemble 
that in common rather ihan that m 
plane polarised light, so that there is 
abundant room for complexity, and 
for variation from flash to fluh, as 
regards the path of the local discharge 
The stnation or lieading of the oIh 
charges remains to he considered The 
Dover lamps are worked on the alter 
nate current system, and it might at 
first light be sup^Mised that perhaps 
ihe bMing may have something 10 
dn with the alternation But, as was 
pointed out to roe at the Dover electric 
office, this could not lie For the 
lieriod of the current is alsmt the 
hundredth of a seci>nd, and if we 
counted the beads we should arnve at 
a duration of div'harge much too great 
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40 be allowed Two Ideal predated themselvce to my mind as 
to the poasilde orl|dn of the headirw Ohie was that It might 
have something to do with the way m which the path crossed a 
senes of electromagnetic waves, like those of light, except as 
to the scale of wave length Another, which seems more pro 
tmble, u that they are of the nature of the stratified disch^e 
in exhausted IuIm^ This supposition Indeed is not free flora 
-difficulty, though 1 do not tnink the difficulty fioal In an 
ordinary tube It requires a very good exhaustion to get strata 
as much as an inch thick But here, at full atmosphenc pres 
sure, we have strata a foot or more in thickness. However, 
in a Oeitsler tube the strata are closer In Che capillary part, 
where the current is concentrated, than In the broad part It 
may be that In the discharges, for example, represented in 
Fig I, which are unconfinea laterally, these wide strata are 
posnUe, and If so, the density of the current is small II has 
already been remarked that the intensity decreases as we go 
from the lamp to the ground It seems that the current la 
gradually spent in electnfymg the air If this explanation be 
■correct, the local discharges represented In Mr Webb’s photo 
graphs may nut be so dangerous as some of them look Still, 
until we know more about the subject, it might be prudent in a 
<hunderstorm to keep a little away f^rom arc l^ps in a street. 

If the wireless telegraphy theory which I have ventured to 
throw out be the true account of the Webb discharges, it seems 
that by imitating with any necesMry modification the reccivmg 
apparatus, and introducing a telephone, as has been done with 
gfM advantage by M Turpain in his reKarches, it might be 
^posmble sfanuitaneously to see and to hear a flash of lightning 

Cambridge, January G G Stokes 

The Ifathematlcal Tripoa 

On February 15 the recommendations of the Special Board 
for Mathematic on the Mathematical Tnpos will be voted on 
tiy the Senate of the University of Cambridge With regard to 
the changes proposed in the general arrangement of the ex 
Miinationi there can be scarcely any dlfierence of opinion 
About twenty yean a^ the ad^’ances in mathematical saence 
liad reached such a pitch that it was Impotiible to cover the 
whole range of mathematics in a single examination, and many 
m promliing matliematician found himself senously fettered by 
the DCCttslly of having to confine himself to those parts of the 

which would best enable him to obtain a high place In the 
iptamination, and to spend his Ume in attaining profiaency in 
fupklly solving' certain classes of problems rather than devote 
himself to specialising in the higher branches of mathematics, 
ft srai under th^ conditions that the Tripos was divided 
■into two paits, the first cuveiing the less advanced subjects, 
and the second enabling a candidate to speolallse in those 
portions of higher malhematici for which his enthusiasm and 
:«hiUty best qualified him The further developments of the 
last twenty years have necessitated an extensive reconstruction 
of the schomes, and the framers of the present rcgulatloDS have 
been at gmt pains to bring the Mathematical Itipos into line 
with modern requirements. At the same time it is becoming 
dally more and mure evident to those competent to judge that a 
sound tralmng In mathematical metbodi is of paramount im* 
portance in the study of applied science, and the regulation 
allowing candidates to take Part 1 in thinr fifth term should 
prove of great value to those who wish to study mathematics as 
a preparation for the ■ubsequent study of physics or mechanical 
science or even, nowadays, chemistry 

The abolition of order of merit In Part 1 is a logical outcome 
•of the fiset that this part does not represent the highest know 
ledge of mathematics In late years the title of Senior 
Wrangler, which is often regarded in the outside lirorld as the 
highest honour which Cambridge can confer, baa often been 
bestowed on men who have proved unequal to the task of 
secunng the highest place In Part il The announcement that 

41 lady bad been pUm ” above the Senior Wrangler " caused 
the greatest excitement throqghout the country f but the fiurt 
that on another occasion the only candidate who secured n first 
<livision ID u was a lady passed almost unnoticed Sull, 
Jt cannot but be regretted that because the Senior Wrangler 
has not always subsequently proved himself the best man of his 
year, the University should contemplate altogether abolishing 
the old title of Senior Wrangler, and that even “ wranglers,” 
"senior opiimes" and ’’junior otnimes," may soon be a thing 
■of the past. When the Tnpos was first dtvid^ Into two iwrls, 
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one of the mathematical authorities best 4uallftcd to 
coosulered it desirable that the title of Seniar Wrangler wKwh|i ^ 
be given to the best candidate in Part ii This was not doddy 
and hence the position of Senior Wranrier has for naaiy fmf$ 
been an anomalous one, and we have nscn ivT#sUtibly criQIng 
in the direction of abolishing the title ^tog^lMr^ But wlQr 
should not the first dlvUlun in Part U. b* called ^*Sankr 
Wranglers?” The number who obUln afirtt divfiidn bi 
year u very small, often not more than two, and these tto 
surely no unworthy successors to the senior wnui|ders of the 
past Moreover, by this means the cdmpetltlon for doold 
be avoided, each candidate being judged on his merits 
spective of whether he was m a strong year or a weak one, and 
the present anomaly of the second or thud or even tower 
wranglers in a strong rar being better than the senior in a 
weak one would be obvUted 

Such a proposal is not inconsistent with the changes In the 
examinations proposed by the Board The plea for the reten¬ 
tion of the old titles 11 no question of sentiment The matbe 
matical Khoolnf Cambridge has, under the ” coaching ” system, 
taken a unique positiun in the educational system of the country, 
and it Is but right that Cambndge honour-men should retain the 
marks of distinction which at present diitinmiuh them from 
graduates of modern Universities These ma^s of dfstlnction 
are well known to the world at large, and may enable their pos¬ 
sessors to carry greater weight in loosting on the importance of 
providing efficient mathematical teaching m our schools, and 
adequate endowments for the mathematic^ schools of our pro¬ 
vincial University CollegCM. Too often these schools and 
colleges are controlled by councils and governors consisting of 
business men, with whom the name ”Senior Wrangler” carries 
weight, but who only look to the ” main chance,” and who see 
no use in encouraging mathematics because they do not under 
stand it and think il "unpractical ” In encouraging the purely 
experimental side of science there is a danger of neglecting that 
training which is needed to enable logical cone uslons and 
practical applications to be deduced from experiments It is, 
therefore, important that the old titles should be retained, not 
only to enable their beSrers to point out that they have been 
trained in the same school whicn has produced 10 many of onr 
liest physicists, including a Maxwell and a Kelvin, and has 
thus contributed so greatly to the advancement of Applied 
Science, but also to encourage others to submit to that 
rigorous malhemaiical training without the fruits of which even 
the most practical of ** j>raciical men ” would soon come to a 
siandsiilL G H Bryan 


Floating Stones 

The correspondence on " Floating Stones” brings to my 
mind a phenomenon I often noticed annul ten yean am, when 
my work caused me to spend a good deal of time on the upper 
reaches of the River Mersey, of patches of earth floating efown 
the river on the surface of the water This occurred daring the 
early part of the ebb tide and on water obviously contributed by 
the river I concluded that this earth was detached from the 
banks during the quiescent period of high water, and that the 
turfisce tension of the water was so increased by the strength of 
the effluents from the manufactories and other sources, that 
lumps of earth, often several inches In area and of appreciable 
thiCKoev, were enabled to float Unless the conditions have 
since dumged, no doubt the same thing may still be ofaservod 
Coopers Hill, February 3 AW Beightmou. 


ENGINEERING AT CAMBRIDGE. 

O N Fnday. February 2,a large and important addition 
to the Engineering Department of the University 
of Cambndge was inaugurated by Lord Kelvin^ as a 
memorial to the late Dr John Hopkinson, and his eon, 
John GusUve Hopkinton. In Aurast 1898, only a lew 
days before the temble accident by which he tost his 
life, Dr Hopkinson had discussed with Prof Ewing rise 
rapid growth of this department, and the urgent need l»r 
Its extension, and had expressed his intention of staitittg 
a fresh movement among engineers to secure the neces¬ 
sary funds In October the same year, Mrs. Hopldnsoo 
communicated to the Vice Chancellor of the University 
the desire of herself and her son and daughter to give 
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SOptWl toward! the exteotioii of the laboratory, regarding 
aa a ** pecuTiariy fitting memorial" to one who from 
the fint bad been warmly interested in the school, and 
^who had so lately npressed a strong desire to assist in 
fttrdtermg its devdopment 

A site was at once available, as a plot adjoining the 
eikisting laboratory had previously been assigned to the 
department. The design of the new baildings was 
eoirustcd to Mr W. C Marshall, of Messrs. Marshall 
aad Vickers, and on November 2^ 1898, the Senate of 
*the University authonsed a syndicate to proceed with 
the erection of the new wing at a cost not exceeding 
5000^, and decreed “that the pift of Mrs liopkinson 
and her fiunilv be applied to this purpose, and that the 
wing be called the Hopkinton Memorial Wing ” It was 
at the same time agreed that 500/ should provided 
by the University to cover the cost of certain structural 
alterations to the existing laboratory and other subsidiary 
works. It is understood that the whole of the work now 
completed has, if at all, only slightly exceeded the 
estimate of 5500/ 

The Hopkinson wmg is a block about 92 feet long and 
40 feet wide On the ground floor is a large laboratory, 
which has been assigned to elasticity and hydraulics, and 
a smaUer room, which will be used as a dynamo room 
On the first floor is the new lecture theatre, with pre¬ 
paration room adjoining, and a large room, which at 
present is occupied partlv as an additional lecture room 
and partly as a supplementary drawing office On the 
third floor, three smaller rooms, adapted to purposes of 
research, have been provided A wedge shaped space 
between the old building and the new has b^n roofed 
over with glass, and forms a very useful addition to the 
larae elasticity laboratory 

The opening ceremony on Fnday last was presided 
over by the Vice Chancellor (the Master of Emmanuel), 
and was attended by a large number of residents, by a 
considerable gathering of well-known engineers, and 
other friends of the late Dr llopkinson, and by many 
present and former students of the department The 
Vice-Chancellor, in opening the proceedings, referred to 
Dr Hopkinson’s distinguished career at Cambridge, and 
'convey^ to Mrs Hopkinson, on behalf of the Univer¬ 


sity, '* the assurance of their sympathy and of their 
gratitude to her and to her children for the noble bene¬ 
faction with which they have enriched the University in 
the name of husband and father ” 

Lord Kelvin, in his address, spoke of Dr Hopkinson's 
rare power of grasping a scientific truth and of applying 
It practically to mechanical art for the use of mankind 
He illustrated this power by reference to his work on 
dynamo-electnc machines and on methods of distribution 
of electnc light and power, to his discoveries in nickel 
and steel alloys, and to his group flashing light, “ a 
splendid application of saentific optics now in use in 
lighthouses and light ships all over the world ’’ Touch¬ 
ing on the growth, at Cambridge, of the study of physical 
science, both on its theoretical and its practical side, he 
mentioned that when Dr Hopkinson was an under- 

g raduate, less than thirty years ago, the op)y experiments 
e had an opportunity of seeing were those with which 
SirG Stokes illustrated bis lectures ^ihce then matters 
bad progressed, and we had seen, on the one hand, the 
development of the Cavendish laboratory, founded by 
the late Duke of Devonshire, and conducted by Clerk 
Maxwell, by Lord Rayleigh, and now by Prof J J 
Tbomson ; and, on the other hand, the establishment of 
the en^neenng workshops by Prof ]ames Stuart, and 
their development under Prof Ewing into an organised 
school for the study of scientific engineering and of 
lingering laboratory practice 

UM Kelvin further made reference to thc^reat value 
of Ewing's work, to his researches in magnetism 
ectriefty, and in many other branches of science, 

NO. 1580, VOL. 6i] 


to his admirable text books on steam, on strength of 
materials and on magnetism, to his untiring energy its 
developing the work and resources of the engineenng 
department, and to the excellent research work now being 
done in it under his direction In conclusion. Loro 
Kelvin announced that he was commissioned Dy tte 
directors of the Linotype Company to offer, for the 
acceptance of the University, k bust of Dr Hopkmson 
In proposing a vote of thanks to Lord Kelvin, Pnrfl 
Ewing expressed his sense of obligation to the many 
fnend% both in the University and without, who, by gifta 
of money, had made it possible for a laboratory to exist, 
and by gifts of apparatus that assisted so much in lU- 
development and growth He announced that he had 
receive by telegram the promise of a valuable set of 
polyphase plant mm the British Westinghouse Company 
vote or thanks was seconded by Principal Hopkinson, 
of Owens College, Manchester 
The Master of Trinity then unveiled an excellent por^ 
trait of Dr Hopkinson, painted by Mr T. B Kenningj^n, 
and presented to the laboratory by subscribers, ^is 
has Men hung in the principal room of the new wing, 
and a replica has been presented to Mrs. Hopkinson 
For this, thanks were returned to the subscribers by 
Mr Bertram Hopkinson A vote of thanks to tlw 
Master of Trinity, proposed by Sir Douglas Fox, Presi¬ 
dent of the Institution of Civil Engineers, closed the 
formal proceedings Prof and Mrs. Ewmg afterwards 
held a reception in the laboratory, and the guests were 
enabled to examine at leisure the large collection of 
apparatus with whith both the old and the new parts of 
the building are furnished 

A short account of the growth of the Engineering 
School in Cambridge may not be out of place A pro¬ 
fessorship of mechanism and applied mechanics was 
founded in 1875, and the first holder of the chair, Prof 
fames Stuart, established workshops, which afterwards 
became the property of the University In these, prac¬ 
tical instruction was given in pattern-making, forging, 
turning and fitting About the same time an examina¬ 
tion in mechanism and applied science was established 
as one of the special avenues to the ordinary B A degree^ 
Prof Ewing was appointed to succeed Prof Stuart in 
1890, and at once took up the task of forming an engineei'- 
ing laboratory, and of organising a more complete school 
of applied science A site was granted by the University , 
a sum of $000/ was raised, largely by the efforts of a 
strong committee of prominent engineers , and this, with 
an additional 1000^ granted by the University, was ap- 

f iied to adapting and extending the buildings of the old 
erse School At the same time a great impetus was 
given to the work of the department when the University 
sanctioned the granting of honour degrees by the estab¬ 
lishment of the Mechanical Sciences Tnpos The new 
laboratory, which was opened by Lord Kelvin in 1894^ 
though sufficient for the seventy students then in at¬ 
tendance, soon became overcrowded, until, dunng the 
last few years, a considerable proportion of the lectures 
have bMH delivered in rooms borrowed from other 
departments The growth of the department may be 
seen at a glance at the following table — 


Yeiir 

Number of Scudenu 

Amount paid in fau 
r 

189s 

39 

546 

»893 

7 * 

1269 

1894 

73 

15^ 

1895 

84 

1706 

1896 

88 

2043 

i »97 

103 

2338 

1898 

iia 

3534 

1899 

123 

2915 

1900 

150 now 

m attendance. 


The work of the department has been earned on- 
mainly on the lines of the syllabus for the Mechanica) 
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-Sciences Tripos Examination as estnbhshed m 1893 
Ke^fular courses of lectures are given in mathematics, 
mechanics, pnntiplcs of mechanism and machine dyna¬ 
mics, strcn^h of matenals and tlmry of structures, heat 
and heat enifinet, and applu^ electricity Instruction is 
also flivpn in geometncal and mechanical drawing, and in 
graphic statics In the laboratory there are regular 
courses in mechanics, elasticity, heat, the testing of 
stean^ oas and other heiu mgiiies, applied electricity, and 
hydraulics In the summer term there are lectures and 
iield-work in surveying Practice in the use of tools for 
wood-irork and metal-work forms a regular part of the 
course, and at the same time the workshops, in which a 
considerable staff is employed, constitute a very useful 
admnct to the laboratory 

Dunog the past few years research has been taking a 
more and more prominent place in the work of the 
department, ahd with the larger space and special rooms 
now available further development in this direction may 
be looked for At present a number of research students 
-ire at work in the elasticity, the electrical, and the steam 
laboratories Evidence of the value of this work may be 
found in the current volume of the Royal Society's 
Transact%imsy where two papers, one, by Pmf Ewing and 
Mr Rosenhain, on "The Microsiopic Structure of 
Metals ” (the Dakenan Lecture), the other, by Mr J 
Muir, on "The Recovery of Metals from Overstrain," 
deal with work which has been entirely earned on in the 
department 

ihe University grants an annual sum of between 
1300 / and 1300/, from which are paid the salanes of the 
Professor and the two University Demonstrators (1000/ 
in all), part of the wages of the workshop staff, and some 
other expenses From the students' fees, which form the 
mam source of revenue, are paid the salanei of four or 
five assistant demonstrators and lecturers, as well as the 
greater part of the wages of the workmen and laboratory 
attendants. 

Many valuable gifts of apparatus have been made to 
the department during the past six years, and many 
pieces of heavy mai^inery have been supplied by 
engineering 6rms on specially favourable terms A high 
speed compound combined engine and dynamo set, on 
which regular tests are made, was presented by Messrs 
Mather and Platt in 1894 Recently a coupled set of two 
dynamos arranged for the tlopkinson test has been 
given by-Messrs Siemens Brothers and Company, and a 
gas co^fle of about ten horse-power by the Forward 
Engineenng Company of Birmingham A very valuable 
microscope, specially designed for the microscopic study 
of metals, was lately presented by Mr Thomas Andrews, 
F R 3 Among other recent additions are a five ton 
testing machine by Messrs. Buckton and Co, presented 
by past and present pupils, and a set, comprising tur¬ 
bine, motor and pump, supplied by Messrs Mather and 
Platt Towards the further equipment of the laboratory 
a sum of 1200/ has recently been subscribed, and there 
4s DOW on order from Messrs Robey and Ca a compound 
honsontal engine of about fifty horse power, sp^ially 
arranged for testing purposes. Tbit will form a very 
useful addition to the steam laboratory 

There can be no doubt that the E^ineenng Depart¬ 
ment has established for itaclf, under Prof Ewing, a firm 
foothold among the scientific schools of the University 
At the same time, if it is to take, as it may reasonably 
aspire to do, a foremost place among British Schools of 
Engineenng, it must Iona to provide a wider curriculum. 
The Inbomtories necessary for the proper teaching of 
such subjects as mi|img* metallurgy and naval archi¬ 
tecture, as well as for keeping abreast of the latest de¬ 
velopments of the subjects already represented, emnot 
be founded or maintained without an endowment of an 
amount far exceeding the sums already so generously 
contnbiited 
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While It IS admitted that the establishment Of the 
department was looked upon by some with misgivmgt as 
an encroachment on the more purely academic stbdJOs 
of the University, it is certainly true now;, as the Vice- 
Chancellor said on 1* riday last, that. the grtot majority 
of resident members welcome the eatabljshnsent of 4 ka ^ 
department, and rejoice in its flounshing and succeskti|i] ^ 
state , and it is also true that the growth of this cotdUd 
recofnmion is due in no small degree tty the sa|^Oit 
whicn has been so freely given by the engineerfng world 
outside the University This view of the matter is inpfc ^ 
ported by the 7 im^i when it says, in reviewing the 
inauguration we have just described, that "it is pltaiant 
to see one of our old Universities, while remaining faith¬ 
ful to all the traditions of its venerable past, at the same 
time displaying an intelligent appreciation of the wants 
of the lutut^ and affording to the most modem forms of 
learning the nurture and support which for manycen- 
tunes It hia afforded to those forms with which Alone 
our forefathers were fomihar" 


7//£ NATURAL rUsTORY OF THE SHORES 
Oh BARENTS ShA^ 

1 N the summer of 1895 Mr H J Pearson and a party 
^ of fellow n ituralihts visited the Barents bea to study 
the birds that nest upon its shores The party landed 
on Kolguev and Novaya Zeinlya, and at one of the 
protmmtones on the Murman Coast Many interesting 
observations uere made on the natural history of the 
region, but work was hampered by the small size and 
limited coal capacity of tbeir yacht, the Saxon Two 
years later Mr Pemon retgrn^ in a larger and more 
powerful vessel,I. Tb mam object of the second inumey 
was the investigatioirof the avifauna of the coastfands qf 
north eastern Russia, between the Pechora and the 
Urals, an area which the author desenbes as "ornitho* 
logically unknown" In the summer this country is 
accessible only from the sen, owing to the vast extent of 
flood and swamp. Mr Pearson accordingly chartered 
the Lauroy and, accompanied by Colonel FeiJden aad 
Mr F Curtis, left Tromso for the Pechora coostlanda in 
June, 1897. 1 he scheme was to land near the mouth of 

the Karataikha River Bgt the Laura could not approach 
nearer than twenty miles from the mouth pC the river, 
and It was not considered safe to leave the steamer in 
the open bay for eight hours while the entrance was 
reconnoitred in the launch Mr Pearson was therefore 
reluctantly compelled "to abandon the chief obfoct of 
the expedition as impracticable from the sea." The 
steamer was turned northward, and the rest of the season 
was spent in visits to Dolgoi Island, “ Waigatch" and 
Novaya Zemlya 

"Beyond Pechora Northward” would therefore have 
Seen a mnreaepurate title for the b^k, as except thn 
port of Habarova, the expedition did not afight on the 
mainland east of the Pechora But in the islands of the 
Barents Sea, Mr Pearson and his colleagues did excel¬ 
lent work, some of the results of which have been 
published in the /Hs and the Journal of the Geological 
Society Mr Pearson's book gives a deuiled namtivo 
of the two cruises, with appendices on the botanical and 
geological results by Colonel Feilden, Prof Bonney and 
Messrs. E T Newton and A. C. Seward. It it no dis¬ 
paragement of Mr Pearson's woilc to say that the 
appendices contain the greater amount of new Inlbnn- 
Ation, as this is one of the indications of the more 
advanced stale of omrthological knowledge. Owing to 
the wide range of the PolBcarctic fauna, the discovery of 
new birds was not to be expected. There was even 

I *' Rnond PcMnra Entword Two Sosumt Voyigsi to Movsy* ZtwIlS- 
and ibe UUndA of Huwnti Sea.” By H J PnnM With AppafMUoHa 
ilw Kotaay and liy Colonel H W FatM^ ■!* “P 33 l!l 

(London K H Poncr, 1899.) 
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little for collecting hitherto unknown eggs, as Mr 

Popham had in the tannie season already found the nest 
of the durle* tandprper, thus, according to Mr Pearson, 
gaming the blue nohon of fhe oologicnl world.” The 
«nam zoological object was the observation of new 
facts /elating to the habits and nesting plumage of the 
birds breed round the Barents Sea The results are 


mm 

11*114 f e>j 'M - m'j'.'iM: tL-t m*) M N 


me Mcon and purple sandpiper, and the 
e rough legged iMimrd Tne first young 


a or the rough legged bumrd The first young 
swans brought to England were collected aunng 
the etpeditloB, which also obtained many eggs of the 
little stint The finding of the first nest or this bird 


on shore from n steimcr do not otTer hiulIi opportunity 
for their stud> 

The same conditions hnie limited Colonel Feilden's 
work on botany nnd geology An extensive series of 
plants was collected, enabling Mr Burkill to make eome 
collections and additions to the floral lists of this region 
The physiological problems of the Arctic flora, suA as 


than rapid collecting during a lengthy cruise Geological 
progress in this region sdso now requires continuops 
wont on shore The general outlines have been long 
well known Thus, the mapping of the eastern side of DqI- 
gaya Bay, where Colonel Fcilden corrects the Russian 



BritoDicIi ^ OuslUmou (NiitttlMa Bay ) 


d«»cnbcs as one of those “few joyful 
mimaate tpat stand out clear and sharp in the memory, 
•and foigottcn while life lasts ” The largest 


cgf toUfi^oq made was of Briinnich's guillemot, 440 
spodtnng am obtained from one small cliff Ihe 
extrema colour-variation, and as the birds 
wa^ feumg on the same food and the eggs were laid 
uodW^HWical coaditions, Mr Pearun thinks that “it 
** poaaible these abnormal variations can serve 

purpose" He commends this problem to 
WWBp^uquraliits, as “this subject of the coloration of 
u -truly one of which we may be said to know 
nOtWwyet” Unfortunately no material contribution 
to problems is made in this bocdi, as short dashes 
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Index Map (1892), wns correctly represented in Keyser- 
hog’s map of 1846 Rapid reconnaissances from the sea 
cannot now yield such important results as zonal colieCt- 
ing in the palaExnoK. rocks, accurate mapping of small 
areas of the Arcluean senes, and careful analyses of the 
glacial gravels. The only point in the book open to 
senous criticism is the lack of system in the spelling of 
the proper names. As so much of the literature on this 
region is in Russian, it 1$ a piw to add uncertainty 
regarding names to the existing duficuUies Some words, 
such as Habarova, are rendered phonetically, others, 
such as WaYgatch (Pearson) or Waigats (Fcilden) may be 
concessions to convention, but others, such as Petsora 
and Matyushin, appear inexplicable. The two authors 
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use different rendenngs of the same name, and one ax 
least of them has no consistent system Thus, one 
island appears as Meshdost^psk in the map and text, 
and os Meshdusharsky in the appendix the name of a 
well known Russian geologist appears as Chemysheff 
aiMl Tschemeyschew (p 288) the letters, which are 
translitered (p a66) as “aya * in the case of Novaya, 
are abridged to “a” in the name Dolgiya, which there 
fore appears as Dolga Belootchia and Deluihja are no 
doubt renderings of the same word But nomenclature 
IS after all a matter of detail and Mr Pearson and 
Colonel Feilden are to be congi itulated on a valuable 
contribution to the natuial history of one of the leist 
known regions of Europe J \\ G 


/^E/iArA TIONALCO MMITTEE OF WEIGHTS 
AND MEASUREi> * 

HE International Committee of Weights and Mea* 
sures at Pans issue from lime to time ** Fravaux e^ 
Mdtnoires" with reference to the invebtigations and com 
pansons undertaken at their Bureau during certain 
penods Ten such volumes have been publisned since 
j88i—T ome 1 to Tome xi -—and during last year a 
forther volume, Tome ix, was distributed This latter 
volume contains the final account by Dr J Rend Benoit 
and Dr Max Thiesen of the companbons made at the 
Bureau of forty standard kilograms, “ Prototypes nation 
aux* with the “Prototype international K,” which is 
kept at the Bureau These national standard kilograms 
have long since been forwarded by the Committee to the 
■event! High Contracting States who (mcluding Great 
Bntam) have joined the Metnc Convention of iSyj and 
the mtroductory account of the comparisons of these 
standards was given in Tome viii (1893), the final 
account having only now been issued, although it deals 
with comparisons made so far back as 1884 

The unit of mass of the kilogram is determined by a 
solid piece of metal, indio platinum, in the form of a 
cylinder (of the height and ammeter of 30 millimetres), 
aikd the comparisons of the forty cylinders included 
weighings in air and in water the numerous observi 
turns made by Dr Ihiesen being stated in detail in 
Tome IX , the observations and reductions of the hydro 
static weit^ings alone occupying 229 pages of this large 
voluai^ The balinces usra were made by M Bunge, 
of Hamburg (1879) and more recently by Messrs A 
Ruprecht and H Schoss, of \ lenna Of the Bunge 
Bailee an illustrated description is given in Tome ix, 
and of the original Ruprecht Halince in Tome 1 of “ Le 
Travaux et M^rooires ” I he balances were so designed 
that any two kilograms under comparison could be auto 
matically interchanged from one side of the balance to 
the other without disturbing the balance case, and any 
minute weights could be added to either pan by the ob 
server without 'ipproaching the case The results appear 
to have been highly satisfictory, the probable error of 1 
final comparison of two kilograms not exceeding 
0 002 mg Such comparisons are inexhaustible *ind 
therefore it is not surprisinj^ to find that no two of the 
kikvrams were found to be absolutely alike 

The final density of the standard kilogram, No 18, 
forwarded to Great Bntam, appears to have been 
31 54$49 corresponding to a volume 0° C of 46414 
nulliLtres The actual difference of No 18 from the true 
kilogram was found to be —No 18 s* K+ooyomg 

By th( Weights and Mcasure8(MetncSy8tein)Act, 1897, 
It IS provideathat “ No 18 is to be the legal standard 
of this country, from which all other metnc weights and 
all ifioasures having reference to weight are ascertained , 
and hs precise equivilent in terms of the pound 

i f Mva M et Mtamrce il Hi nau li i rnalioBa] dea poidt et oiciHiree 
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avoirdupois has been found to be 2 20462234 Ib^ or the 
pound equals 045359243 kg 
The investigations of this Bureau as to modes of 
weighmg and methods of reduction, have attract the 
attention of all engaged in exact metrological inquuy, 
the results of the investigations berag t eferr od to ni 
modem text books on physical science; and m the 
present volume the several corrections and redectwos 
found to be necessary in the precise weighings made by 
Dr Thiesen during the years 1884-8 are folly stated m 
his excellent account 


NOTES 

Thr poll for the eleclion of a PsrbsiDentary reprewnutive 
of the University of London, in succession to Sir John 
Lubbock, opened on Tuesday morning, and will ckne on 
Saturday The result will be declared at the University on 
Monday next, at noon On Tuesday evening the number 
of votes recorded for each of the candidates was offictally 
declared to be Sir Michael Foster 255, Dr CotHns 156^ 
and Mr Busk 119, and we trust that when the poll is 
decUretl next Monday the numbers wiU be of the same rela»> 
live order of magnitude Graduates of a University which 
promises to become in the near future an even more powerful 
means of promoting scientific interests and encouraging m 
lellectual activities than it has been in the past, should sec 
for Lheroselves that the return of any other ca^idate than Sir 
Midiael Foster would be disastrous It is unfortunate that 
sharp elietioneenng practice induced a number of thegradnatet to 
give their names as supporters of Mr Busk and Dr Colhna before 
Sir Michael hosier entered the lists, but if they have the 
courage of tbeir convicuoos they will serimisly consider wbttber 
a promise made without a knowledge of the candidates who 
would contest the seat should not Ik vnthdrawn Petty difier 
ences of opinion and individual gnevnocea ought to be pot on 
one side upon an occasion like the present, and the electors 
should v)te f^r the candidate who would have the greatest 
influence upon the 'idvancement of the Univcrbity as a whole 
weeks ago we expressed borpnse that the Highland 
AgncuUunl Society of Scotland had not contributed towards 
the cost of Prof Cwart s experiments on telegony and other 
subjects of special interest to breeders From a contemporary 
we learn that the Society last week voted 200/ in aid of the very 
costly investigations, and that the former chairman (Sir John 
Gilmour), 10 a letter urging the secretary to make a grant, staie<) 
that he intended sending a donaUon of 50/, and expreaaed the 
hope that others would follow his example As there was some 
danger of the work collapsing for want of funds, this is alto 
gether satisfactory Though science m the past, to the great 
loss of the nation, has too often been systematically ignored, 
better times may be coming, for the new century may bnng with 
It a higher appreciation of scientific methods, and thus keep ns 
abreist with the spirit of the age 

In his lecture at the Royal Institation on knday last, Mr 
Marconi made a statement as to the use of his system of wireless 
telegraphy in connection with the war He is reported by the 
Ttmts to have said that six of his assistants have been sent out 
to South Africa The War Ofiice mtended that the wirekss 
telegraph should only be used at the base and on the railways , 
but the officers on the spot, realising it could only be of practicsl 
use at the firont, asked if the aisutants were willing to gp to foe 
front, and accordingly on December 11 they moved up to De 
Aar The retulu at first were not altogether mtu^mtoryi 
owing to the want of poles, kites, or balloons, which are H ea ded 
to elevate foe vertical wires, but the diflicolty was ovorcooc 
by the manufacture of kites, in which srork Major Bado- 
Powell and Captain Kennedy, R E , took part It baa bate 
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reporUd tlut th« difficulty wti due to the Iroa In the hitb, but, 
AS a mtter of fact, iron has no more destructive effect on 
these HcrtsfaiD waves than any other metal, and Mr Marconi 
has heeh able to transmit mesai^2es across the hiffh buildings of 
New York, the upper atones of which are iron However, 
when kites were provided, it was easy to communicate from De 
Aar to Orange River—some 7^ miles^and now there are 
statkms at Modder River, Enslm, Belmont, Orange River, 
sukd Dt Aar. Two of the assiitanis volunteered to take mstru 
menis Chiough the Boer lines to Kimberley, but the military 
authorities would not grant them permission, as probably too 
great risk was involved It seemed to Mr Marconi regrettable 
that installations were not established In l^adysmith, Mafeking, 
and Kimberley before the commencement of hostiliues, but he 
found it hard to believe that the Boers had any workable 
inftrumenta. Some intended for them, which were seized at 
Cape Town, were of German manufficture, and not workable, 
and Mr Marconi said that as he had supplied no apparatus to 
any one, the Boers could not possibly have any of hu instru¬ 
ments. In conclusion, he said he did not like to dwell on what 
might be done in the immediate or distant future. But he was 
sure Umt the progreu made this year would greatly surpass 
what had been accomplished during the last twelve months, 
and, speaking what he believed to be sober sense, he said that 
by means of wireless telegraphy telegrams would become as 
emnmon and as much in daily use on the sea as they are at 
present on the land. 

The Government have placed a number of commissions m 
the army at the disposal of the Chancellors of oil the British 
and Irish Universities, and some of the Colleges of University 
rank. 

The Tunn Academy of Saences has awarded the Bressa 
prise of 10,000 lire (400/), for the best sclentiBc work pub 
lished during the past four years, to Prof Ernst Haeckel, of 
fena. 

Prok Mil tao-Lkffler has been elected a correspondant of 
the Pans Academy of Sciences in the section of geometry, and 
M Bienaym^ has been elected a correspondant m the section of 
geography and navigation. 

The two candidates whose names have been submitted to the 
Minister of Public Instruction by the Pans Academy of Sciences 
for the chair of comparative embryology at the College de 
FnuMO, are M Henneguy and M Roule, the former occupying 
the first place 

Ptor. RoNTOen, who has accepted the call to the University 
of Munich, has been appointed director of the Suie institute of 
physics and metrology ^ 

ANNOOWCEMBifT IS made in the LamUm Gauiit that, after ; 
the expiimtioa of forty days from February 6, it is proposed to 
submit to Her Majesty in Council the draft of an Order in 
CouDcil providing that acetylene, when m admiiture with 
atmusphenc air or with oxygen, shall be deemed to be an ex 
pbnve within the meaning of the Explosives Act, 1875, and 
that it shall not be manufactured, imported, kept, conveyed, or 
sold. 

The New York correspondent of the Ttmss announces that 
the British Ambassador and the Secreury of Stale signed 
the bew Nicaragua Canal Convention on Monday, and it 
will be sent to the Senate at once for ratification In con 
neetkm with the Convention, England asks for nothing for her 
cODcciSKHi of the right of objection Co the canal Both nanons 
treat the matter as of deep importance to the whole world 
The canal is to be neuUml The United States will build and 
manage it, but their posirion will be much the same as that of 
England in leferenee to the Suez Canal 
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The sixty eighth annual meeting of (he British Medical 
Association will be held at Ipswich on July 31-August 3. The 
president elect is Dr W A b lUston An address in medieme 
will be delivered by Dr P H Pye Smith, b K S , and one In 
surgery by Mr F Treves The scientific business of the 
meeting will be conducted in thirteen sections as usual 

The Bntisk Medical Jaumai stales that the sum of 98,000 
dollars left by Mrs. C B Croft for the furtherance of the 
systematic study of cancer has now been paid to the Harvard 
University, and will be administered by the Department of 
Surgery of the Medical School of that University Dr E H 
Nichols baa been appointed to an office under the trust, and 
will shortly vwt English and continental laboratories for the 
purpose of investigating the work now being done in them 

ThrouiiH the enterpnse of Prof Conway McMillan, a 
Botanical Art Gallery has been commenced daring the post 
season m connection with the University of Minnesota, It 
consists of a collection of photographs from nature Intended 
to illustrate the flora of the State, and u at present limited to 
portraiui of the plants themselves in their habitats, and ecolo¬ 
gical groups. 

Ta\rgmy through the exertions of Mr Thomas Meehan, we 
learn from the flefannai OazeffCt the City of Philadelphia has 
acquired the dwelling and a port of the grounds which belonged 
to James I^an, one of the founders, along with William Penn, 
of the State of Pennsylvania Logan was a dislingulsbed 
botanist, the genus Lcga/na (and natural order LogaaUcoe) 
having been named after him The properly will be known as 
Stenton Park. 

The Herbarium of the New York Botanic Gardens has 
acquired a collection of plants made in the Yukon Territoiy 
by Mr K S Williams, which is believed to be the funt made 
in the Klondike region 

Four botanical organisations will meet in New York daring 
the last week in June --the Botanical Society of America, the 
Botanical Section of the American Association for the advance¬ 
ment of Science, the Botanical Club of the same AssodaClon, 
and the Society for Plant Physiology and Morphology 

On Fnday last Mr William Whitaker, F R S , President of 
the Geological Society, was elected President of the Geologuts’ 
Association Never before have the two presidential chain 
been occupied by the same individual It is announced also that 
the ex President of the Geologists’ Association, Mr J J H. 
Teall, h K S , IS the President elect of the Geological Society 

The replies which the Duke of Devonshire and Mr Ritchie 
gave to the deputation which waited upon them on Monday, to 
present a memorial asking for the continued maintenance of the 
Buckland Museum of Economic I* ish Culture, were as satisfoctory 
as could be expected The deputation had (wo main ofajecta; 
first, to ask lliat the museum should be permitted to remain 
where It u now, in the Victoria and Albert Museum at South 
Kensington , and next, that it should be placed under (he Fishery 
Department of the Board of Trade. Wth regard to the first 
point, the Committee appointed by the Treasury, and the moro 
recent Select Committee of the House of Commons, reported 
against the reienuon of the muscam in lU present postion. 
There is no question as to the \'alue of the collection- the only 
doubt is whether it is rightly situated , and m replying to the 
deputation, the Duke of Devonshire expressed the opinion that 
a change of position would lie desirable. The place m which 
the museum is situated u, however, not such an important ooo- 
slderation as the means for keeping ll m good condition, adding 
to it from broe to lime, and making it a scientific laboratory Id 
which experimental pisciculture can be systematically earned 
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on At present no such funds are avAilahle , for, as the Duke 
of r)e\onshire frankly remarked, "It has not been thought 
necessary fur the Government to do so much for (he 6shlng 
industry of England as 11 done a great many foreign countnes, 
notably by the United States, or even os much aa U done for 
Irish and Scotch Fisheries.'’ If the Treasury will provide the 
means by which the museum may be properly housed at South 
Kensington or elsewhere, Mr Ritchie said the Board of Trade 
would undertake the working of it The interests of science wiU 
be served if, in whatever changes arc made, it is borne in mind 
that ** the museum 11 not for the purpose of exhibiting models, 
or aUracting the attention of the cunous, but a means to an 
end, the end being proper investigaiiun and research into the 
habits of fish, and other matters, with a view to developing (he 
industry in the way it ought to be developed ” 

Wk learn from the iMnut that the president of the Board of 
Agnculture has appointed a departmental committee lo inquire 
and report as to what regulations may he made by the Board in 
regard to the standards of quality of milk and cream The 
difficulty in connection with proceedings taken under the Sale 
of hood and Drugs Act has liecn to difTcrcnliate exactly 
between abnormal milk, or milk which has been watered or 
from which cream has been abstracted It is to l>c hoped that 
the long vexed question of what is and what ls not genuine 
milk or cream mn) be decided hy this committee by recom 
mending a s)stcni of fair standards The commiuce a ill 
consist of the follouing genilemcn — I^jnl Wenlnck (chair 
rnan), Mr George Btrham, Mr George Cowan, Major Patrick 
George Cratgie, Mr S W Farmer, Mr Shirley Murphv, 
Prof Thorpe, and Mr } Augustus Voelcker Mr R H Rew 
(of the Board of Agriculture) will serve a* secretary lo the 
committee 

Wb regret to learn that Sir Thomas Grainger Stewart, the ^ 
well known Edinburgh physician, died last Saturday He will 
be missed by a Urge circle of friends and pupils, who will find 
it difficult to repUcG their loss Sir Tliomts received his edu 
cation, both scholastic and collegiate, in Edinburgh , at the 
completion of his medical curnculum he Iravelletl abroad, and 
studied in Berlin, Prague, and Vienna He gave during this 
time especial attention to medical pnthulogy, and was fortunate 
to be in thin liranch of learning a pupil of Virchow and the 
veteran Rokitansky The hte professor's most im^iortanr con 
tnlnition to medical liieraiiirc was the iKxik publishetl by him in 
1K68 on "Bright’s Disease of Ihe Kidneys” The Unik is a 
thorough and extensive dtscriplion of the vanous renal aflections 
comprehend(.d under (liH term, wuh many plates illusimiing 
from cases under the authors observation, the jialhological 
anatomy of tint* nmlrid} Chemistry and phjsics, since the 
publication of tins work have shed considerable light upon the 
subject The bwik ilso coniains siippVinenlary chapters upon 
other renal aflfectionK lu LS84 Prof Stewart publuhed a small 
work, iniitled *' An InlnHluition to the Siudy of the Diseases 
of the Nervous bjsteiii, b**mg ihi. subject mailer of a course 
of lectures delivered by him In Fasciculus II of his 

clinical leciurex on ^mporiani symptoms cniiiled "Albumin 
una,’ appeared This is a carefully written and maiructive 
monograph, comprising several leciurea, u)>nn the varieties of 
albaminuria, the cause and clinical significance of this symptom 
Id 1893 an Important clinical paper on " Grave’s Disease *’ was 
published by Sir Thomas In the Fdinburgh Hoapltal Reports. 
In i8Sd Dr Stewart was appointed Physician to (he Queen in 
ScoUand^nd in 1894 received the honour of Knighiho<Kl, being 
nominated by 1 ord Kosiliery In addition, he received many 
honorary degrees from I nglish and foreign unnertities and 
learned societies He was Irttpicnily to be seen in an official 
capacity at congresses and medical reunions, and invariably 
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■hone in their environment His private practice was large, 
and he will be greatly missed by many who owe to his care and 
skill their health and happiness. In Edinburgh he was actlic 
in connection with medical missioD work, and this oiganlsation 
will find It difficult lo replace him 

Thr death of M Marion, professor In the faculty of sciences 
in Marseilles University, and director of the natural Jpstory 
museum there, was recently announced M Marion was a 
correspondant of the Paris Academy, In the section of anatomy 
of zoology At Marseilles he gathered round him numerous 
students, and created Interest in zoological researches In the 
Endoume marine laboratory he investigated the organisms of 
the Gulf of Lions, and questions relating to pisciculture He 
took part in all the dredging trips of the 7 rat^f//#Nr and the 
Ta/tsmattf and collected much valuable material for study The 
investigations made by his pupils and himself are desenbed m 
the AnnaUs dn Mmseam de MarstilU 

Thr annual meeting of the Anthropological Institute was 
held on Tuesday, January 3a The treasttrer's report 
showed an improved financial position, and an increased 
membership The President, Mr C H Read, delivered 
an address, m which he discussed the progress of 
anthropological studies dunng the year, with special refer 
ctice to the problems which have been more especially 
Milijects of discussion He explained the prospects, and mode 
of working, of the proposed bureau of ethnology, and indicated 
the directions in which increased activity is to be expected or 
encouraged in the near future, concluding with an eloquent 
tribute to the memory of the late Sir W II Flower, one of the 
most valued supporters of the Institute, and a past preudent 
The election of officers fur 1900 resulted in the appointment of 
Mr Head as president, Mr A L Lewis as treasurer, and Mr 
J L Myers as secretary 

Tub Berlin correspondent of the S/oftdard announces that 
the Royal Prussian Meteorological Institute in Berlin is about 
to make arrangements for the systematic examination of the 
higher strata of the atmosphere by means of special apparatus. 
In the grounds of the Aeronautical Observatory at Tegel—a 
suburb of Berlin where Alexander and William von Humboldt 
were buried—registrations of the atmosphenc conditions at a 
height of three to five thousand metres will be earned on, if 
jxMSible, day and night, wuh kites and kite balloons The 
registenng apparatus, which automatically records the pressure, 
temperature, humidity, and wind velocity, at these heights, is 
taken up by a kite balloon connected with the earth by ptano 
wire An elevation of four thousand five hundred metres has 
been attained l>y a train of kites even without balloons, wher> 
there was suffideni wind 

Mr W H Maiixxk has versified parts of Lucretius—the 
Roman poet of Kicnee—in the metre employed by FitxGerald in 
Omar Khayykm’s " Rubaiyat ” The following two stanzas, 
which we quote from the Academy, linng to mind Tennyson's 
inspired lines on the same themes — 

f f|ali«d from the atoini fklliBg slow or swift 
1 Mc the Buiu 1 Mc the sysiuus lift 
Their forms, mud even ibc lyiaenu and the buu 
S hall go back slowly to ibd etemal dnft 

ThfHc blue and uhlnlnx teas in daUcale ban 
Shall CO. and yonder unds foruke tbair plaea, 

And where they are, shall other seae In turn 
Mow with their scythes of whitcneu other bays. 

Thb l^ogram directs attention to the fact that February 11 
is the centenary of the birth of William Henry Fox Talbot,— 
the father of photography T<i obtain for Talbot’s work faller 
rrcogniuon than is usually given, the Pk§iogram has cc»n- 
menced the publication of a scries of articles on the early 
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hiatofy of photof^phy Our mulcrs may rtmt-nilicr that a 
propooal has been made, and has received tome uupport, to 
restore the chancel of Laoock Church, Wiltihire, os a memonal 
to Fox ToIboL There is, at present, no other monumental 
record of him than a short inscnption on his gravestone in the 
Lacock cemetery Sufavriptions in aid of the proposed 
nSemorial, the cost of which is estimated at 1000/, should be 
sent to Mr C H Talbot, The Abbey, Lacock, Chippenham, 
or to the Fox Talbot Memorial Fund, Capitol and Counties 
Bank, Chippenham 

The proposal to generate electricity on the Canadian sulr nf 
the Niagara and to sell electric power on iIil Aiiuncan 
side, has caused a Hulter of excitement among American elec 
tncians The New York Elatrual Kei'tciu states that the 
question hot been raised nhethcr foreign made electricit> is not 
subject to a duty of ten per cent ad inilarem as an '* unenu 
mormted manufactured article.'* This question has produced a 
flood of debate, and while u is purely hypothetical os >tt, the 
Merchants’ Exchange of Buffalo and the Niagara Falls Power 
Company, have gone so far as to pass resolulions opposing such 
taxation Those who desire discrimination in favour of home 
made electricity argue that electric power is a vendable and 
valuable product of manufacture , that it con be measured easily 
and accurately, and that foreign made elecUicity should pay duty 
equally with foreign made cloth or wine Those who beliese 
in free trade in electricity point out that it is not an article, that 
it is not valuable or sold or saleable, that it has no power to do 
work, but only serves as a means of transmitting power, and that 
It u utterly impossible to import it because it instantly returns 
to Its source 

An address which 1>r H K Mill delivered liefore the Kojal 
Ceographical Society on Monday last, and which will no doubt 
appear in due course in the Gtagraphual y^i/riraf, should be 
brought before tbc attention of every local scientific soaety 
The subject was the geography of south west buisex, and the 
object was to show how the geological and topographical 
structures, the meteorological cundilions, agricultural pruilucls, 
Industries, and dUtribuiion of |x>pulation are related to one 
another With the Ordnance Survey maps as a basis, the dis¬ 
trict was subjected to minute geographical analysis, and many 
interesting connections were brought out (geologically, the area 
examined is nuule up of the low lying Tertiary clays, marls, 
sands, and pebble beds on the coast, the chalk forming the 
South Downs a few miles behind, and.the Oreennnd and Weald 
Clay north of it As an example of the different characteristics 


and productive capacities of these 

three divisions, 

the following 

tabular statement U insliuclive — 

Plain 

Hill 

VaIU>, 

Average elevation 

30 It 

400 

150 

Formation 

Tertiary 

Chalk 

(■reensamU 

Rainfall 

27 in 

36 in 

34 in 

Wo^l^s 


10"/ 

io; 

l^tores 


50 

4H; 

Arable land 

60% 

20 

32 0 

Wheat (bushels per 
acre) 

40 

35 

36 

Density of population 
(per square mile) ^ 

400 

10 

200 


The numbers are only approximate, but they serve to 
exhibit the chief differences between the three areas 
The comparison suggests that, in this case at all events, the 
geology of the district Is the controlling influence, but Dr Milt 
pointed out that just os striking differences could be found in 
areas of a single geological formation, and that it was the 
(unction of geography to discover the causes, geological or 
otherwise, which produced them His survey was a model 
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relations between the natural and economic conditions of their 
own districts, and thus ptuvirle material with which to construct 
a geography of the British Isles on scientific lines 

A MKMOiR on the (jenitigy of Belford, Holy Island, and the 
harne Islands, by Mr William Gunn, has just been issued by 
the (jculogical Survey The region is one with which the Ute 
George Tate, of Alnwick, for long was intimately associated* 
until his death in 1871 T he work of the Geological Survey 
j was for the most part earned on subscijuenily, but there 
h IS unfurtunaicly been con*>idLmble delay in the publication 
of the memoir It deals mainly with rotkK of Lower Car 
boniferous age, and contains a full account of the various coal 
scams which have been worked in that series Lists of 
Carboniferous fi«tils are given, and there are notes on the 
Whin Sill and on the Glacial and |x>si GUcial dc|)OSits. 

Ovp of the most gigantic saniiury winks of the day was 
brought into operation at the licgmning of January, when the 
water was turned into the great drainage canal through which 
in future the sewage of Chicago is to flow instead of into Lake 
Michigan, the source from which the city s water supply is 
drawn This canal has been seven years in construct ion, and 
has cost about 6,000,000/ It is 29 miles in length, and has 
lieen excavated through glacial drift and solid r(K:k, the width 
at the bottom through the rock being i()0 feel and the depth 
22 feel Ihe flow of water through the canal is to be regulated 
to 300,000 cubic feet a niiniiit, and the volume of sewage will 
be 4,200 feet a minute 1 he constant depth of water in the 
canal ih to l>e 22 feet, and the rate of flow is to be regulated so 
as not to exceed one mile an hour, and it has been constructed 
with the intention that it shall herrufler l)c used as a ship canal, 
rendering navigation possible from I.4ikc Michigan, by way of 
the Illinois and Mississippi rivers, to the Gulf of Mexico The 
watershed of this part of Amenta is sitimtcd at the head of 
Lake Michigan, the water from which ulttnialely flows down 
the Saint Lawrence, and that to the Miuth of the Lake by the 
Mitsusippi to the Gulf of Mexico Thu diversion of the water 
and the question as to what effect it may have in lowering the 
level of the lake and so affecting the navigation and other water 
rights have been the subject of considerable discussion and in 
vesligatioo The general opinion arrived at is that the quantity 
of water flowing down the canal cannot lower the water in 
I^ke Michigan more than three inches 

The passage of cleclncity through rarefied gases forms the 
subject of a paper by M E Bouiy m the Joiunal de Physique 
for January The author differs from Prof J J Thomson's 
vit w (1893) that rarefied gases liehavc like electrolytes, and in 
this connection arrives by a different method at conclusions 
agreeing with those of E Wiedemann According to M Homy 
the conductivity of the gas is related in some manner to its 
luminosity In studjing the elictrical properties of gases we 
have to consider (i) the dielectric equillbnum in the case of 
fields of force of less than a certain critical intensity , (2) the 
modifications produced by electric discharges due to a field ex 
ceeding the critical intensity , (3) the determination of the limits 
separating the two phenomena The List of these poinu forms 
the subject of M Bouty’i present investigations 

Thk Summary of the Weekly hV$aih€r Report^ showing the 
rainfall and mean temperature for the year 18^, and for thirty 
four years, 1S66 to 1899, has recently been publivhetl by the 
iVIeieorological Council 1 he principal fcaiurus during last 
year have bevn the small amount of ram m the summer months, 
and the high temperature that I as pcrvisieiiily prevailed In most 
districts throughout the year Over the Hiilish Isles generally, 
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the deficiency of iminfiKlI, compared with the mean of thirty four 
years, only amounted to o 6 inch ; the greatest deficiencies were 
England E «a 8 inches, Midland Counties, 3*6 inches, England S , 

3 4 inches, England N W , 2 9 Inches, England S W , 3 8 inches. 

In Scotland N , there was an excess of 6 9 Inches, Scotland W , j 
6 3 inches, and in the east of Soocland and south of Ireland there 
was also an excess of a} Inches. In the south of England the 
rainfall has been below the average dunng the last five years. 
The excess of temperature was greatest over the southern 
portion of the kingdom, although in the northern districts It 
was also considerable, in the neighbourhood of London the 
temperature was nearly a* above the average of fifty years 
(1841-90) For the Bntiih Isles generally, It has been above 
the mean during the last seven years, with the exception of 
i 895 > in which. It will be remcmlwred, the prolonged frosts of 
Jahuaiy and February occurred There was an excess of sun 
shine over the whole country, in the south of England it 
amounted to about 350 hours. 

Wb have received the Report of the Northumberland Sea 
Fisheries Committee for 1899, In which two points teem worthy 
of ipeciol notice In regard to flat fish, the Report shows the 
gratifying state of affairs that an increase took place during 
the first five years that trawling excursions were msiitutetl, and 
that the numbera of fish has since remained fairly constant. It 
u quite true that the increase has not been aa large as was ex 
peeled. But what has been learnt in regard to the spawning 
migrations affords the required explanation, and there is no 
doubt that the protection extended to the immature fish,aa well 
as to their adult brethren which spend a portion of their lives 
In-shore, Justifies the closure of the territorial waters to trawling 
If such were again permitted, the destruction of immature fish 
la off shore waters would be intensified, while the in shore fish 
would he practically exterminated The second point is the 
advisability of establishing on different parts of the coast beds of 
mnsMli for use as bau 

Tub anatomy and development of Reptiles receive a large 
share of attention in part 1 vol xxviii of the Morpkohg$uk§s 
/uMmek, Dr E Goppert, of Heidelberg, contnbutlnga paper 
on the larynx, while Herr H K Corning wntes on develop¬ 
ment of the muscles of the head and limba. Both papers are of 
a highly technical nature 

The M0rpkchgiukfs Jakrbutk also contains the first instal 
ment of an important memoir by Dr S Paulli on the pnettma- 
ttclty of the mammalian skull, as developed in the olfactory 
region, this part dealing only with Monotremes and Marsupials. 
It is shown that whereas in the Australian Duckbill the porous 
(ethmoid) bones in the nasal chamber are so slightly developed 
that there is not even a division between the olfactory and the 
respiratory portions, in the Echidna the same structurn attain 
an extraordinary degree of complexity and spectaliaation The 
difiaence is doubtleu due to the aquatic habits of the one 
animal aa compared with the terrestrial mode of life of the 
other 

Tub greater portion of the first part of vol Ixvll of the 
ZiitickHft fdr WUsenstkmfthche u taken up by an 

elaborate memoir on the structure and development of the 
crystalline lens of the eye in Mammals, by Herr C Rabl, of 
Prague 

Apfbndi^^V for 1899 of the A'e» BtiiUitn Mtscilloiiwus 
consists of a classified caukigue of the additions 
to the library received dunng the year 1898, covering fourteen 
pages 

A sKRiRS of articles on **PreMDt Day Leaders of Science'' 
u ruunipg through Go^ Wdrds The January number con 
tained pn apprecution of Lord Kelvin, by his successor at 
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Glai^ow, Prof A Grey i and In the Fcbniary nnmberf hof.' 
Ramsay’s scientific investigations—especially those t efcri ing td 
argon, helium, and other gases recently isolated*Hwe deseeftkCd'' 
by Prof DobUe. 

Mr. C L Wragob writes to os with re ference to ton 
weather charts of Australasia issued by him, and mcntleaed (n • 
note in our israe of November 9, 1899 (p. 40) He mferaui ns 
that ** the charts are regularly publish^ daily, Sundays end 
holidays excepted, and are thus kept up to date. They ora 
afterwards bthographed for general circulation within three days 
of the original issue. Although the isobars are extended 
seawards, and the ootted lines over north-western Anatralla» 
where, except along the north western coast, or data ace 
bmited, long senes of obrervations over the land in connection 
with data from the Northern Territory, Tasmania, New Zealand 
and New Caledonia, prove that they closely approximate to tlie 
truth, and ship's logs repeatedly confirm the oceanic coatoufing 
of the isobanc lines." 

Setsmt AhttracU hu become indupensable to all who wuh 
to keep in touch with the progress of work and thought in any 
branch of physical science, whether pure or applied The 
number for January, with which is luued the index to last year’s 
volume, excels all previous ones both in the extent and interest 
of the information given as to recent advances of knowledge* 

It consists of 168 pages of abstracts of Bclentlfic papery opn- 
oisely a niten and well arranged The scope of the journal has 
been considerably extended, more especially in the ^reotloo of 
steam plant, gas engines, nil engines, and motor cars* The 
practical man, os well as the student and investigator, cannot 
aflbrtl to neglect such a serviceable publication The publishen 
are Messrs E and F N Spon, Ltd 

Thb development of the practical teaching of (diytks has 
led to the production of simple apparatus and cheap matenab 
by several scientific instrument makers Messrs J J Griflfin 
and Sons have just published a catalogue, which shows they 
have adapted themselves to the new conditions. The catalogue 
contains clasoified price lists of apparatus and materials de¬ 
scribed in several text-books of general elementary reience and 
practical phyncs, and also required for the teachl^ of pliytoi- 
graphy, and for the complete equipment of a phyrical laboratory 
and lecture-room in a School of &icDce or other iniritBtfnB kt 
which a systematic course of instruction in sdenoe Is gIvnB. 
The catalogue should aecure the attention of teachare Rrbo* 
already possess laboratories, as well as of those makiiig arrange 
ments for expenmcotal work by students 

SouB years ago Bernthsen publitoed experiments to show 
that hyposulphurous (or hydrosnlphurous) add had the ftwmola 
H^04 and not H^SOr Though the eddenee on whkh tUs 
condosion was based has never been contndicted, the foramla 
has not obtained general currency, and some doato has lately 
been thrown upon it Bernthsen has, therefore, retaiMsd to 
the subject, and, in conjunction with M Baden, publishes, in 
the current number of the JhrukU, an aeeonnt of the prepaca* 
lion of crystallised sodium hyposulphite. The salt was prepand 
by taking sodium bliulphite, dne dust, and sulphur dlosl^ hi 
quantities correspondii^ to the following equation 

aNaHSO, + Zn -i- SO. k (NatS| 04 +ZoSQ.)+ Hfl. 

Milk of hme is added to the sojution to predidtate the dne 
and the sulphiteo, and on adding common salt to the sototfoli, 
sodium hyponlphlte is salted out* Analysis and other evideno c 
show the crystallised salt to have the formnla Na,S^4-htBdO 
The original vww of Bernthsen Is that established, and hy^ 
sulphurous add must be held to correspond in its stage ol 
oxidation to the oxide S1O4, 
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^ AlLTflOVOll M A ibon time bu etopMd tbc« the dUcomy 
^clneoii tadiuila and potonlam by M end Mme Curie# 
i JOTAinnitilr mount of wojk bee eirendy been done upon the 
P < b p«rtit> of the myi emitted by thete subetancet. M Henri 
yUmncrril bos slresdy shown that there is & ihodamcnlol difler 
#h^ between die mys siaftlted fay polonium and radium, in so 
(n AS A portj^ of the ndifam ^ys art deriated by a magnet 
X» the eonent number of the C^mphs rtmdus is a further contrl- 
bntfeft by M Baoqtwrel on tUo same subject, in which, after 
lihdwiiv that the deviation is the same in air and-fw vorw#, by 
AD lAgenious anos^cement h Ushown that the nys given off by 
different preparations art shnilar in nature, differing only In 
tuteniky The salts were placed in Small leaden cups upon a 
sendtisid plate wrapped in black paper, and Isolated from each 
othas by soieens, no offieet ben^ produced upon the plate 
untlt the magnetic field was excited In a strong field the 
radiation is bent down on to the plate, which, when developed, 
showed that the deviations were equal, although of different 
Intensity 

Thk exact value for the atomic weight of nitrogen, in spite of 
its Importance, is still liable to some uncertainty The mean value 
derived from the researches of Stas, Penny, Marignac, Pelouxe 
and Hibhs, by methods exclusively chemical, is 14034 
(oxygen a 16), whilst the value calculated from the prac¬ 
tically identical densities of Lord Rayleigh and Leduc Is 
14*006. The February number of the Journal of the Chemical 
Soacty conlains further work on this subject by Mr G Dean 
Silver cyanide was obtained in a state of great purity, and the 
ratio Ag AgCN determined, from which the value 14 031 is 
deduced for the atomic weight of nitrogen, a number practically 
identical with the mean above quoted, 14*034 Fuither work 
is clearly necessary to explain this considerable discrepancy, 
nearly o a per cent, between the results obtained by physical 
and chemical methods. 

The additions to the Zoological Society's Gardens during the 
past week include two Common Marmosets {Hapale jacthm) 
from South east Brul, presented by Mrs. Nigel Cohen, a 
Black eared Marmoset {HapaU pemMlala) from South east 
Biaul, presented by Mr Hamilton Coffey , a Rhesus Monkey 
{Mmemeus rkosut) from India, presented by Dr R Cox, a 
Small HjM Mynah {Gracula from Southern India, 

presented by Mr W Bnndley; two Dwarf Chameleons 
\CkmmMl40n pumiluz) from South AfHca, presented by Mr H 
Way I a LesMr White*nosed Monkey [S^crc^pUkicm potau 
rirfo, d ) from West Africa, an American Bison {Buon amtn 
d) from North America, two Great Anteaters {Myrmt* 
oopkmgajukala^ d 9 )• a Blue fronted Amazon {Ckry$otu aattva) 
from South America, depouited , a Hog Deer {Cirvus por- 
cAvsrr, d ) born in the Galena. 


OUR ASTRONOMICAL COLUMN. 

CoMrrGiACOBiNif ipooaj.—A telegram, received February 1, 
from the Centralstellc at Kiel announcea the observation of this 
comet by M Javelle, at the NicO Observatory, m the following 
position — 

R.A 2h 57 7 ™ \1900 January 3id yh 3m 
liecL - 7 * 5 *?^ J Wice Mean Time 

A later tefograro, received February 4, gives the following 
posUion 1*- 

R.A ah 49m 51a \ 1900 February 3d yh 35 8m 
DecI -6*40'xO^ / Nice Mean Time 
Daily motion In R. A = - 3^ 

I . = - as' 

ItM COIBM. wben dhcoTcrad, wm about a’ north'^eait of the 
4A ngBUiide itat , Eildani, and according to iti obeerred 
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motion b at prewnt following a north westerly path through 
Cetus 

StcoND New Aixioi Vaxiable in CyoNua-^It Is an¬ 
nounced, in the Aslronomi$th$ Nackrithun^ No. 3614, that 
Madam Ceraski, of the Moscow Observatory, has detected 
another variable during the examination of plates taken at the 
Observatory fay M Blajko From the light vxriatlon observed, 
It is Considered to be of the Algol type Its position is the 
following — 

R A DecI 


1855 o 19 40 59 7 +33 31 6 

1900-0 19 43 43 4 +32 37 34 

The penod is calculated to be 

6d oh 9 4m , 

an epoch of minimum being 

1899 December i^d 33 ^ Greenwich Mean Time 
The normal magnitude of the variable is 10, its value at the 
minimum lieing about is 

A small chart of the neighbouring stars is given in the 
paper to faciliiate Us recoenition The star makes almost an 
equilateral triangle with the stars B D 33” 3559, and B p 

33“ 35 ^ 

The Compu tation of Occultations.— There u a consider¬ 
able number of methods for calculating the times of occullatiuos, 
and until quite recently that of Bessel was the most generally 
employed In these computations m order to obtain results 
accurate to some seconds of time, the values resulting from the 
first calculations were only taken as a first approximation oqd 
used as a basis for a second computallun, which latter rave the 
times with greater precision In the year 1896 Dr Carl 
Stechert published a new method {Tafiln fHr dU Vorous 
borochnung ti§r SU^nhodtekungm) which dealt directly with the 
apparent and not the true time of conjunction, and at the same 
time allowed of certain simplifications being made Curiously 
enough we have received from the Director of the Observatory 
of Rio de Janeiro, Mr L Cnili, a description of a method 
which results in an equation similar to that obtained by Dr, 
Stechert, but obtainetl by a Ime of reasoning essentially 
different This method, which only involves one computatioD, 
and IS based on ibe exact knowledge of the instant of the 
apparent conjunction of two stars, is fully described in the 
publication referred to, the text being arranged m parallel 
cidumni m the Spanish and French lanraagea. The accuracy 
of this method may be rauged from the results of ten com 
putstioDS compared with the observed values The mean error 
of a single isolated observation was found to be ± lis 5 while 
that of the whole of the uitcen ubservAtions (including 
immersions and emersions) was ± ^ The method is 
accompanied by numerous tables and diagrams (or facilitating 
the reoucUons oS equations involved 

Light Curve of Ceraski's First AijGoi Variarif —In 
the No 475, Mr J A Parkhurst gives the 

results of forty fiveobservadons of this vansble during the penod 
1899 June 15 to September 13 Comparisons with four neigh- 
bounng stars give the normal magnitude as 8 75, and the 
minimum as ii ^ Forming the light curve from the observed 
times and magnitudes, the epoch of an August iiunimum was 
found to agree more closely with Prof I* C Pickering's value 
{Narv Ctll Obs Ctreu/ar, No 44) than wiih that of ProC 
Ceraski, so that the author supports Prof Pickering's extension 
of the period to 4d I3h 45m 3 s 

Reduction or Star PnoroirRAiHs—Mr A R Ilinks, 
who has recently undertaken the work of sielUr photoCTaphy 
with the new photographic equatorial refractor at the Cambridga 
Olwervatory, discuases, m the Astronomnal lournal^ No 475, 
the method he proposes to adopt in the reduction of the plates. 
The telescope is to be devoted to determinations of stellar* 
parallax, measures of star clusters, &c., and it is important for 
the ultimate value of the work that the measures as published 
ibould be comparable with others obulned cUewhero Of the 
many possible methods of reduction, the author considers it ^ 
most advisable to adopt a system based o[xin that devised for 
the work of the Astro^^ic Catalogue by Prof H H Turner 
(Monthly AWiw, RAS, 1894, vol hv p. 489) In thus 
publishing the measures in the rectangular co-ordinates from the ' 
plates themselves, there may be some doubt as to their being 
companUe with older work published in the usual spherical 
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Co ordinates of riKht ascension and declination Thi^ the author 
proceeds to inveiii|;ate by applying ihe new method uf reduction 
lo Dr Frank bchlesmger's measures of the Kutlierlurd photo 
graphs of the Praetepe cluster In working nut the equaiioni 
of condition, both the ngid least square solution and the 
cimplidcation devised by Mr Dyson are given From the 
values of the residuals it appears that determinations of parallax, 
Ac , from photographs, may with advantage be earned out 
entirely in reciaagular co ordinates, and the results thus pub 
lUhed Id addition, the approximate method of solution o! the 

S nations of condition u but little inferior to the rigid least square 
[ution. A great advantage of the adoption of tnls plan would 
Ik the tendency to equalise the time of obtaining and reducing 
dhe photographs. 


TECHNICAL INSTRUCTION IN RELATION TO 
INDUS TRIAL PROGRESS ^ 

WktU are the tiew mdttstnal lomittions whuh we mow have 
fn meet * 

have long known of the enurm lus progress being made 
in Germany, especially in those branches uf manufacture 
of the more scieniihc kinds 1 hus, mostuf the electric pUnis in 
stalled throughout the continent have been made m Germany, and 
German firms are building practically all the large lighting and 
traction plants in S/mth America. In steam engineering and in 
^Upbuilding we know how efficient Germ \ny has become The 
phrase ** miade in Germany’* was intended to imply that the 
goods so marked were not equal in quality to British made 
goods, but the phrase no longer carries this meaning, and it 
wiU be remembered that when the Katser IViihelm dcr Grosze 
lUade a record {laiuge from New York to Southampton, having 
beaten the best FngLish record, she sailed into port with large 
white letters painced on her side, MADE IN GERMANY ” 
1 was in Germany myself just as this hapjKned, and heard the 
atory passed round, to the great amusement of the Germans 
In South Africa the same progress has been made by the 
Americans, who have supplied monc of the machinery ui^ in 
the South Afncan mines, and the engineers engaged there arc 
nearly all young Amencans who have received a good technical 
training as engineers and electricians Again, many of the 
pnacipal electnc light and power plants in our own country 
are equipped throughout by American 6rms m competition with 
the best home companies, and erected at our very doors, not 
wfthstandinjS that the American plant has to f>e carried so many 
thousand miles before ii reaches its destination 

It Is frequently staled that this is owing to our own firms 
being so full of work that they have orders two >ears ahead, 
but the question is whether England has more work than she 
can do, or whether the rale of pr^uction of that work is what 
it might be if the plant employed in our various manufactories 
were of a more up to-date type In any case it is clear that 
the higher grades of the metalworking trades are no 1 mger a 
speciality of this country, but, on the contrary, both America 
arid Germany can compete with us on our own ground 

But there it another direction in which, quietly but surely, 
« revolution is being effected In methods of manufacture, 
not only In engineering works of all kinds, but in many in 
dttstries which have never until recently used machinery, and 
this revolution is being brought about by the Introduction of 
dhit American Machine Tool The charactenslics of this 
machine tool arc its high quality, its adaptability to all kinds of 
apodal work requiring automallc appliances, and the method of 
woriuag tho tool so at to produce with great accuracy an In 
dteRmtdy large number of interchangeable parts by working to 
standard gauges. 

To give an Illustration pf the way in which these changes are 
<Kiag Drought about by the introduction of the Amencan 
evaebine tom. A few weeks ago 1 visited the newly erected 
machine tool factoiT of the I^dwig Loewe Co in Berlin, one 
of the largest fhetorim of the kind in the world, having cost, I 
^lieve, niQMiuUUDii marks to build and equip. The firm was 
founded in thpfrft place about thirty yean ago for the purpose 
of making Buchinet, but before it could make sewing 

machinea H buy Amencan tools with which to make 

<hem Then alw the American machines required to 

1 A Uldg sd An* a Work ai a Form of Manual Inacruc* 

Skn In Sehoob,*' loaljiJSlkmfm of Kience teaefaen on January ii, 

prof ^ Blpsar, vSrQSy CuUcsc *4hcffiekl 
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Ik repaired, and they had to start a tmall engineers' shop for 
the purpose of repairs, and more American tods were pnrenased 
to equip the en^neers’ shop But this small engineers’ shop 
prov^ w> serviceable and so tnccessfiil that the seinDg maddne 
trade was stopped, and the machine tool Initdld be|W to -be 
roanubuiurea From this begbmlng a 'great machine topi 
busmess was gradually built up. The toob made were of ths 
newest and most approved Americari pattenrs. Hw head 
engineer and works' fortmen employed were Americaniii This 
business hu now reached lach enormous dimernioas riiat It 
includei not only the ihschine tool works above mentioned, bat 
also Arms and Ammunition works and Electrical AppUanec 
works, the whole employing, 1 am told, something like twelve 
thousand men 

From these works are passing out from time to time skilled 
men with practical experience of up-to-date macUne tools, who 
become foremen in tM various works amt mannfactones, and 
the result is that, wherever they go, they soon Introduce the 
highest class of machine tools, and rapidly a great change takes 
place in the amount of buiincss done by the firms. America, as 
IS well known in ennneenng circles, Is doing an euorrooaa tr^e 
on the continent of Europe and with England also in imposed 
mnehine tools of the highest class. 

We have, of course, good machine tool makers in this country, 
but few, if any, who have made a speciality of one single type 
of machine tool, as Is the case in America, which tool Ih^ 
claim to be the moat perfect of its kind, while they leave other 
types to other manufaciuren. By thus confining themselves to 
one clau of tool they greatly reduce the working costs of manu 
faclure as compared with firms who make any and every dais 
and sixe of tool 

A liOfidon Daily recently sokI, ** there is no question that the 
commercial interests of the United Slates are growing by leaps 
and bounds Europe is beginning lo be inundated with 
American goods, and Amencan firms are getting contracts at 
the expense of European nvals all the worlcT over Thu would 
not be ficcompliihed eifcept for the fact that Amencan manu 
facturing plants are maintained by the universal use of high 
class machine tools, operated by well paid workmen, while oy 
far the greater number of ihopi in this country are equipped 
with tools many of which are of the most antiquated type 

It is probable the CfCrman workshops, genenUly speaking, are 
in no sense better equipped than our own In fact, we have in 
thu country, especially m connection with our great Koilway 
Companies, shops which are probably supenor to anything else 
of the kind 10 the world, also our textile machinery is superior 
to that of any other country, but the (lerniiuis are waking up to 
the fact of their deficiencies as compared with the machine tool 
equipment of the nneral Amencan manufacturer They 
recognise that trade follows the machine tool, and the financiers 
of Germany appear to be encouraging the rapid introduction of 
a better class of machines for general works' practice A similar 
tendency is at work in thu country, and the result u that the 
industrial conditions are rapidly changing, and a new and more 
efficient class of men lo carry on our mechanical industries is 
becoming more and more an absolute necessity 

U'^hal we rtqmre tn order to meet these condittont tncrettfmify 

and to maimiatn our industnal position as a eommumttp if 

wetahoorkM in rompitihom with our rtvais 

It is clear from what has been already mid that we need the 
means of securing a steady supply of skilled machinists and 
tool makers, with a competent knowledge of up-to-date methods 
of turning work out, and of the best types of machine tools 1 men, 
in fact, WHO are competent to become, in course of time, leading 
men and works* foremen 

There are, of course, works’ foremen In England second to 
none in the world, but every one knows, who has any knowledge 
of works, (hat such men are singularly scarce, and when a 
vacancy occurs, extremely difficult to replaoe. These men are 
the brain of the workshop, and upon tnelr skill depends very 
much of the true successof any manutouring coiweriL Almost 
anv man in the works could be more earily replaced than tiw 
skilled works' fmeman 

Incompetent foremen are not only incapable of i m psov iB g 
methods of peoductlon, but ihef will not enoouiage the 
ductioQ of new maGhioas, which they tbernsrives nave pot the 
ability to uiulentaod and use Sneh men initiate little, and 
they continue to demand the mme kind of tool and me t ho ds 
that their forefiithers used But the deficiency in the supply of 
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men of the more competent type » becoming more serious every 
d*y> hecenie the demend for sfcllled mechenicieiu increeses with 
the introducooD of improved machine tools, end the problem u, 
la whet way cen we hope to iiuure e supply of thoroughly well 
trgincd competent mecblDists. 

It wiH of ooarse be md bv e ceriem cleu of critics that the 
worhih'ip is the only place In which such e training must be 
ohMlDed, but this Is not the opinion of some of the best informed 
American engmeen 

t A movement is on foot in Amence for securing a special 
ifnlnlngt by the foonduig of sphooU for the purpose of training 
maehlmsts thoroughly mm the earliest atsges upwards. On 
this point a most valuable paper has recently been cuninbuted 
to the Amcncan Society of Mechanical Engineers on **The 
^ueatiun of Machmuts, Foremen, and Mechanical Engineers/’ 
by Prat M P Higgins, of Worcester, Mass., USA, in 
which, afier recommending the formation of workshop schools, 
he mye, America has ma^ a strong beginning as an export 
nation of high grade machines. There arc many evidences of 
keen Inierest amounting 10 surprise and alarm on the part of 
our Europein rivals It is interesting to note their eihirts to 
discover the cause of this sudden uprising of a new and evidently 
powerful rival in a field heretofore all their own 
> ** The cause of our supremacy ” hq says, “ has not been alto 
ether the superiority 01 our high class engineers, for they also 
ave highly Vacated engineers. But it has largely resulted 
from the supenor character and makeup of our 
which has come from the cfiancc which Amenca gives the 
workmen, and in the liberal and wise proyl^lons to train 
Ameucan buys, giving leach a fiur field and open path to rise 
from one plane to a higher one, as his abilities and circumstances 
may warrant 

* We must not allow ourselves to rest secure in the belief that 
our Old World competitors will be slow to discern this cause 
pr slow to profit by ihe example Therefore what more potent 
steps can we take fur our pfiitection than to keep this path o|)en 
from Ihe bottom, and to lietter our methods all the way up through 
the successive stages ? 

In what way may ihe schaals help to more effectually prepare 
our youths for the task whteh lies before them * 

The RUmentary School —1 begin at the elementary school 
liecaute the problem before us is one which can only be solved 
by laying a good foundation at the very beginning, and pro 
cec<ling upwards by a properly organise ^stem of traiuDg 
towards the result which we desire to obtain. 

Our brltUh system of elementary school training 11 probably 
equal to that of any country in the world, but we have to 
regret the very early age at which the majority of boys pass 
away from the Influenceft of the school This is in part due no 
doubt to the feeling on the part of parents, especially of the 
lower classes, that after having passed the ordinary standards 
there is no necessity for any further stay at school, as the 
subjects taught are awimed to have little or nothing to do with 
the immediate requirements of life outside the school 
The opening in many large centres of Higher Grade Schools, 
ih which pupils who have reached the higher standards may 
receive instruction at low fees in science and in manual work, 
hss been generally productive of much good, by retaining in the 
echool pupils who would otherwise have left at an earlier age, 
and in tneae Higher Grade Schools pupils of exceptional ability, 
as tested by the ordinary syttem of examinations, have been 
selected, and in many cases specially trained, for scholanhips or 
for ciaminations admitting them to the univemties But an 
Idea ti beginning to dawn upon ns that perhaps, after all, there 
may be, among the very large majority of boys who are never 
MD^ fhoae selected to rmive any special training to pa«s 
WHve^ty eaamlnatloiu, and who have no special aptitude in 
the direction of acquiring book knowledge, much coal ability in 
othte dlrcctioiia, in that they may be, ai it were, a kind of 
dttwqvked mine of pdwibiHtiet aM resonreea 
Hitherto they hav^ been looked npon as the wasters of the 
idiaol, but it is almost certaiA that the great inventors and 
Dachanidans of our tune have Wot nsnaUy come from the class 
of boya who are looked upon as the moat successful studentK 
UNilly the " clever boy^ is the one who hf hu ablUty. 10 
the particakr dinetfon by which the schools measure abilny, 
eeoeae de in eMaplef from the vocksben and in doing, as 
be would oontidcr, bettar for himself hy obtaining other 
A^ffoymeAt. 
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h very Higher Grade Schoid in which work is carried to the 
extent of providing school laboratones for, say, chemistry and 
physics, which, by the way, is a very good and necessary 
provision, should provide alnu an aliemative course In a school 
workshop for the tjpe of lioy well known to teachen whose 
tendencies are more mechanical than scieniific, who would 
be likely to make much more progress if I rained in a work¬ 
shop thu in a chemical laboratory, and who would certainly 
for such traiuing 

very teacher who baa had experience with the teaching ol* 
science to boys knows that the class consists of two distinct 
1 those who are fitted hy careful training to becoipa 
successful students, and to take a more or less high pusitioit 
in public examinations, who m fact are aiming at passing 
some examination as a means to their future progress, ana 
secondly, those who have no prospect of such success, and 
whose future success will dejiend, if they succeed at all, a|Kin 
other qualifications. 

Now this latter clou includes the majority of the pupds 
They contain also the class from which will be drawn in the 
future the workers, and in some cases the leaders, m our 
industries, and these boys have, equally with the other bujs, 
A reasonable claim upon all that the school can do for them to 
prepare them for their future To mcrl then the case of 
these boys the workshop course should be on altogether 
diflcrenl course from that hitherto jtruvided It should be 
equipped with as much care and os much comnleteness in its 
way, for the purpose of training this type of Ixiy, as is the 
chemical or physical laboratory, and the educational value of 
such training need be in no sense inferior to that of any other 
course of study 

It IS assumed that bojs tn such a school have already done a 
woodwork course, and if so they would here receive an iron 
work course in a workshop supplied with a good selection of 
tools, including some small but good t>])e$ of machine tools 
driven by a gas engine or electric motor The effect of pro¬ 
viding such a course of inslruction would be to select, by a 
natural system, the t^pe of boy likely to profit by the training 
received, and to retain these boys for a much longer period than^ 
would otherwise be possible But the Muccess of such school 
workshops would depend largely upon the course of instruction 
given, and upon the qnnliiy of the teacher giving it The 
course should include practical work in the shoiis, the anthinetic 
of machines, geometry, machine drawing and design, and. 
elementary applied mechanics Each of these subjects is capable 
of indefinite extension, but it is of great importance that the 
early teaching should lay a good foundation upon which the 
future may be built, and that nothing should he learned which 
will afterwards re<|uire to be unlearned 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

It w announced that a copy of the charter and statutes which are 
to govern the new University of Birmingham, has been laid on 
the table of the House of Commons This contains a list of 
honorary and other officers covered the terms of the charter, 
but only three persons aie mentioned who have been definiicly 
appointed to ptmitions in the new University The first Chan 
cel lor will be Mr Chamberlain No name is associated with 
the office of Principal, which is to be a Crown appointment, 
made through the Ixirtl President of the Council, but the Vice- 
Principal nominated is Dr R S Heath, who has been acting 
Principal of Mason University College. The appointment oF 
the first Dean of the Faculty of Medlane has been conferred on- 
Dr. B C A Windic, F R b 

SOCIETIES AND ACADEMIES. 

London 

Royal Society, December 7, I899—'’Gold Alaminiika^ 
Alloys." By C T Heycock, F R S , and F H Neville, F R.S. 

The freecing point curve for mixtures of gold and alaminluqs 
consists of seven branchro, each branch correspondihg to equiti- 
brium between liquid and the first solid which forms as ibe ^tens 
cools. Seven sulksiances can also be detected liy a microscopic 
examination of the solid alloys. They are gold, A114AI, Au^l^ 
or perhaps Au,AI„ Au,AI, a body which u Pfob*Wy AuAI, 
RobertS'Anstcas purple AuAlf, and aluminium. With the 
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exception of AuAI. the compoundi are white in colour The 
bodies AUfAl and AuAI, are indicated ^ well marked sammits 
m the citree» their freedng points being 025* C and io6a* C re 
spectiTcly, the latter identical with the freeing point of gold 
The lowest mcldng point is that of an allor containing onjy 3*6 
per cent by weight of aluminium ; this alloy melts at C. 

The photomicmgrauha accompanying the paper show that the 
minute structure of tne alloys repeats itwif at corresponding 
points of each branch of the curve For example, near the 
summit of the branch correspondmc to the pure alloy, Au^l, 
ihe photograph shows us more or less hexagonal polygons of 
(bis substa^ almost entirely Uling the held, and only separated 
from each other by very hne bnes of impunty If we take a 
secCloaof an alloy a little way below the summit, we see the 
polygons of Au,Al surrounds by a nbbon like network of 
mother substance Still further down, the crystals of Au^AI 


aplanadc oU immmioii front and the oonstraedonjof 
ffhenlan smpleoe —Mr Michael pr oposed a vote thanks ^ 
Uie Presiacnt, not only for the address, bat also for Us twMSt 
services to the Society during the time be had orrapsad Ihn 
chair —In this period be had given a aeriei of addfciMi whkfo 
will form an aamlrable rccora of the prfctlcal appHca ti oft tfi 
the piiDcloles upon which the optical part of the miarymeasis 
was conslnicted. —Dr Braithwaite having seconded the 
thanks to the President, It was put to the meeting, and ratwiei 
unanimou^ —The President then introduced SU anooivoc, 
Mr Wro Carmthers, who, having taken the chair, gave a akoit 
addren to the meeting —Mr Rousselet exhibited a mpnnlnd 
specimen of S/s^amocmi tuJUarm, a rolifor urfaich k vwy 
difficult to kill with its alia fully extended | but after manp 
trials, Mr Rousselet has succeeded m overcoming the dUt 
culty, and the specimen exhibited presented a very hie Uke 


are scanty, and arranged in such regular patterns, generally in 
lines at right angles to each other, as to render it certain that 
they Crystallised freely while surrounded by linuid Finally, at 
the bottom of the branch, that is at the eutectic point, the large 
crystab of Au,Al are absent, and the whole fielc is full of the 



mother substance, which Is sometimes, hot, as we explain hi the 
paper, not always a eutectic mixture 

1^ leaving the eutectic point, we ascend the next, branch, 
these phenoroena repeat themselves, but the primary cr^tgUiaa^ 
non (that Is the matter which solidified first) is now of a different 
sabstanee 

The phosonaph reproduced is of an alkw whidi, taken iSa a 
wholes would have the formula AunAlir darker part oon- 
risti eir AatA 4 whldi crystallised nrrt The lighter ground, or 
mother sabrtaM, Is m this ease the pure body AusAI^ and Is 
not n eotectk mixture. The pattern is typical of a point on the 
curve litnated a little way above a eutectic angle (Magoifica 
tioo 45 duunelers.) 

Royal Microacopicnl Soeietv, Tanuaiy 17 —Annual 
raecti^ —Mr £. M Nelson, the Aresi^t, in the chair — 
The President announced wi^ deep regret the death of the 
Tnasnrer, Mr W T Suffolk He was an old member of the 
Society, having joined it in 1863. In addition to acHim as 
Treasurer for some yean, be bad examined and catalogued the 
slides, about 7700 in number, in the Society’s cabinet, and had 
rensounted a gmt number of them, which bad be^ found to be 
leaking or otnerwise imperfect.—A resolution expressing the 
great sympathy of the Counal with Miss Snflbik, and also 
aekooaAodgidg her gift to the Sonety of her uncle's cabinet of 
slides, was read to the meeting, and at the requert of the President 
the FeUows present endoiMd the acdoa of the Council by show 
of hands.-^-Afler the rqmrt of the Cooneil for the part year and 
the statement of accounts had been read and adopted, the Pre¬ 
sident anDOttiiced that the following had been elected as oflkers 
and Council for the eosuiM year —President Wm Carrothent 
Vke-PresMlciits A. W B^nett, G C Karop, A D Michai*!, 
£. M. Nelson ; Treasurer J J. Vexey , Secretaries Rev Dr 
W. U DalHnger, Dr R G Hebb, Ordinary Members of 
CoundJ Xr It^ ABeni Conrad Beck, Dr. R. BnlthWait^, £. T 
Birowne, Hu. E. Carr, E* Dndswell, Sir Ford North, H G 
Plimmer,, Powell, C F Roiusclei, Vxj T. Tatham, G 

Western, Curator 1 C F. RousMlct —The Piendent then de¬ 
livered the aimnal addfew on the work done daring the part 
year in connecdon with the Society, includ^ig the standardisa 
rioB of the sufastage and cye-pleces, and cofiouded by rcadiiw 
a paper, whkh war n oondnnatlon of the optical subjects dealt 
with in Us prevlonp oddreeses, and had special reference to the 
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appearance 

Linnean Society, January 18 —Dr A. CUnther, F R.S., 
President, In the chair —Mr J C Hill, of Sydney Unlversky, 
exhibited some photographs of specimens and drawings of 
Monotreme and Marsn(JaI embryos, obtained by him In 
Australia. Of special interest were those of a newly hatched 
Omttkorkyntkus^ showing a nasal caruncle and the pr esen o e of 
a medium maxilUry tooth, the function of which is at present 
undetermined. Chief among the Marsupial senes were photo¬ 
graphs of Dasyurut embryos tm sum and showing toe free 
condition of the allantois. The Zoological secretary gave on 
account of a paper by Mr H M Kyle, incident to an extended 
InvestigatioQOftMflat firtiesnowprogi^ng. The author records 
in these and certain other Teleostcans the existence of Neml 
Sacs," originally observed 1 ^ Owen, and more re cen tly by 
Solger in |Ee stickleback. He shows them to be se cre t ory In tme 
less spcdalised Pfeuroncctidce, paired and non soctetary smueg 
thesoles. Mr George Masue read a paper on theor^n of the ^ 
Bartdiomyeetet. He remarked that Jnel, a Damsh myeokgirt, 
bad recently demonstrated thst SiiUmm r w jpsp e, hitMllo 
regarded as a tyffical Ifyphomycete, Is a tine PieCobari dl omy - 
cete. Following up this hint, the majority of the epedes of 
Siiikum, some of which ars the loiown conldlal phase m ipccles 
of SfJkmer0sti/ki, and othm existing without any known h i gtieg 
form, were examined, with the lesnlt that the eowdiil co od ft fan 
of S^humtUk 9 iwfrrwyurw and 5 grmHHpU poMd 4 o liie 
identical in stracture with SHlkum mulgart^ In other woidi,^ 
true Protobasidlomycetes. TUs dncoveiy reveals thnfoot that 
the eooidlal condition of an asdgeroQS frtnm may be a tne 
Protobasidiomycete. Similar diswenes had been made wtth 
forms of TWwwfforfo and ItmrU known to be the frorddlel 
stages of asci getoui ftingL 

MAMCHiffru, f , J 

Literary and Philoeophloal SocUty, kuwaiy^as.—Plofi 
Horace Lamb. P.R.S , Presideot, in the ohak—Ma C» & 
Stfomeycr read a paper on the oiigm of granite, kt wUch ho 
stt^ested that, as the melting temperatures- of soUds am either 
raised or lowered by pnamre, and as the mdtlng tempenuma 
offelspar and hornblcMare certainly raised by premoRL it may 
be found that the melting temperature of quarts li lowesal 
under such oondiUons, if mat were seen to be the case, a satkh 
factory explanation would be afforded wire the osder of 
crystalluatlon of gianlte^formlog minerals is the raverso of the 
order of their melung tampetatufes, becanse at the depths bsloir 
the earth's surfece where these melting temperatures are reaehid 
the pr e s su res are sufficiently great to acoount for variations of 
melung tempsatuiui of several hundred dsgresi, Qsrit 
Maxwell even amnmed that the melting tempentwe of dmse 
minerals would be to materially raised that tlw earth’s c sgrte 
must necemarily be solid. No experiments hvdyt ea yrt him 
made 00 qnafts, the author snggerted that, If lei&fonrfo suii|tt 
specimens of this mineral were experimented ujxin in PeoC Jol^ 
meldometer, the molecular presnre—which wr water la said lo 
be 5000 atmosphem—would affect tbemeltiiig tempentnie weqr 
materially, and by this means the question as to die oriA of 
granite would be advanced one step.-^ entitled *’Kolie 
on aomc^iairio fdantsin the Manchester Moseom," by A, C 
Seward, F.R.S, was oommnnkated by Profi F. B. Welili^ 
The late Prof W C Williamson eoUeoted from the hrierirtr 
oolite rocks exposed In the chfl* sectienssonth of S esrb ore^a 
number of fomll pUats, of whirii be sent dinwiM aM 4*^ 
Bcnptive notes to Prof Lindley, who figured a nAmber of thiei 
in the clasric "FossilFlora," &>mc ofthesepfoirt-rerealn% «nr 
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k Cht Mmcihotftr Ifnienm—to which they were precented by 
SkiL TOBM pee a -^BIr Sewerd hei sntj^ed to a renewed 
oMnl enbiaedon, with the imuU that be finde many of them 
mhik iotm plaate dtritwd pretloeily other 

wluM by Bwwff nfc rt Thu, afguta^ Lindley 

■Ml Hvttdn’to Bronipuart, 

AveMirtfr L. and H ■> TMSsm v/ASkwimf, Biong. ; 

Op f pNri f e$$nMtat L. and H. a Sagin^ffsris pMUipti^ Brong 
Sone other epedmeiM 6fiired by Uodley and Hutton under one 
g 0 om are^ aoeoiding to the aatnori iteitieal with other plant 
lenalne whMt bad oeen differently ideadfted Thue. 7 vnw/#i 
M rt d on PL I6y. I> ipecifieaiiy identkH with 
amkpfkyUmm igurad on Pla i86 and 219 

Other juruiic plant renuilna in Ihc Manchester Museum were 
abo describe by Mr Seward, and their systemauc position 
cdtleally dlecnseed 

Cahskidob 

nUonophlcal Society^ January aa.—Mr. Lannor. Pre 
sidentt In the chair.—EipeiimenU on the periodic movement 
of pbnu. Mtts D, F M. Pertt and Francis Darwin. The 
6rst part of the paper b practically a continuation of the 
anthorsf research on the artificial production of rhythm in 
idantL pnfallihed in the Anmh tf Botany^ 1891 The second 
part oialt with a new example of periodic movement If a 
** sleepingplant U placed in a dark room after iu leaves have 
assuosed the nocturnal position, it will *'awake'* next mom 
ii^ 4 a its leaves will return to the diurnal position, in spite 
oClhe darkneM. In the experiment described, the prooeaure 


was varied fry eaposloff the plants to one-sided Illumination, in 
pme CiitnnnKAnces tne Iraves are well known to assume 
certain chaiaqteriitic oblique positions. The point of the ex 
periment is thiu if a plant is darkened after having responded 
(n the above manner to one sided illumination, it returns to the 
nl^DS position on "swslring’* next day In complete dsrkness. 
—WeaMen pUnis from Bemisart, A C Seward. A bnef 
aceount was given of a eotlectkm of plants in the Natural 
Histpry Museum of Brussels which pu obtained from argil 
Isceods meks at Bemisrart, a locality rendered frmous fay the 
dliCOfenr in 1877 of more than twenty complete skeletons of 
Igmmmm The beds containing the Iguanodons and plants 
oocBpy a gorge, 250 m deep, bounded on either side by car 
bomlerous strata. A short lik of species of Bemisrart planU 
was published in 1878 by M Dupont {Bull Ac R , vol 
xxvL [a] 187S, p. ^7), the Identifications being made by the 
late Hapqois of SaporU. Through the courtesy of M Dupont, 
the Director of the Bnuseli Museum, the writer has recently 

S amined the collection, which consists of numerous small frtf 
mts of typical Wediden species. The flora is represented by 
fragmenta^ ramples which appear to have been transported for 
a eonslderaUe distance, and finally deposited in a fine freshwater 
argdlaceons sediment A striking feature of the flora is the 
■ean^ of Gymnosperms; nearly the whole of the material 
<vwiyiWt of fri^ments of /cm fronds, 9 V(g$ckscita MdmttRi being 
by far the commonest spedei. The evidence afforded by the 
fwnU pointi unmistakauy to a Wealden age, nearly all the 
apedes being Mentkal with those described from the Wealden 
of the Sussex coast, the north German area and else 
wfam—On the biology of Bulgaria polymori^ R H 
BUfen. The life history of this fungus nas been studied in 
detail 1^ means of culiurcs grown on blocks of sterilised oak 
#ood. 

Edinbdboh 

'Roy^ Society, Jannarvha*-^Prof CopelandJn the chair -- 
Dr. Feddte, in a communication on the torsional constants of 
faon and stkl, stated that be ofamined for steel results similar 
ic tbiM already obtained for iron A linear relation was found 
to hold between log b and w, where x and w are the parameters 
In tte osdllaclon equation yfffx+atvi, in which x is the 
Bomber of oeoUlalions reckoning from the eommencement 
^ an experiment, and y is the ampUtade of oacillatlon. 
IV line representug this Uflcdr teladon varies in inclination 
■with tjk state of mtigae of the wire 1 hut, for the same 
*** one point. This gave a 

tlMtlty which might bt regarded ex measilritig a definite elastic 
quaHw of tte metal The remits draWed tm iron was, as 
jegimeiutlc properties, about ill times worse than steel— 
FM Kueoengave a simple owof of Gibbs* plw rule, that a 
dydw of m bideiciident mbstances earistinfc in r phases in 
4 i^pilUbriiim is capSle of (o-r-t-a)independent vaiktioiis. It 
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a first shown that the total iwinber of variablea WSs 
(«-i)r+a Then, by a nmple application of the second lew 
of thermodynamics to the condUions of equlUbrium, it was 
ahovra that tbeae eonditkms* were (r-i)ra The* dWerenffci 
of these two expreraions gives the phase nile.-^Prof Kocnen 
also rmd a peper on the change with temperature of the* on* 
efficient of aos^ption of a gas in a Hqnra Several expffi- 
menten had obtained evidence that in some cases the coefficient 
of abaorptlon passes throu^ a minimum as the temptrStdre 
rises Having been asked oy Prof Ramsay if the phenomenon 
might not be connected with the approach to the critical po int, 
hetiad looked into the ^estloh, ara bv n comparison'of'tifo 
ipour pressure curve for a mixture inth the curve for 
solvent In the case of hydrogen and carbon dioxide he foo^ 
that the coefficient must increase as the critical temperaturff Is 
approached Then, the coefficient of absorption being in the 
vast majority of cases high at low temperatures, It follows that 
It must pats through a minimum u the temperature rises.—Mr 
W B. Blaikie exhibited his " Cosmosphere," which coniisu of 
a terrestrial globe surrounded by a concentric celestial sfdiere of 
cellDlokI The faistniment is useful for demonsiratiiiffa great 
variety of problems in astronomy and navigation From the 
cosmospberc in Its complete form had been evolved a shde 
rule, wiiich solved fay inspeebon many of thera problesns. It 
coBsifted of two celfnloto sheets inscribed with projections 6f 
the hemWphete with longitude end latitude lines The hemi¬ 
spheres were accurately s u p er pos e d, and the upper one could 
be rotated and clamped in any position relatively to tfae ander 
Mr Blaikie denionttrated vriurof thn illdewe by solving 
with great ease problems r^uinng, as usually treated m books, 
a connderable amount of Intricate mathematic The solttnons 
were correct to about a quarter pf a de^ee 

^ Pabib, i 

Academy of Sclenedn, Jonua^ ap.—M Maurice L^v|^ 
in the chair —Contribution to the study of the radium radi 
atKmi, fay M Henn BecejuereL Different prepaiatioiis of 
radliim salts emit rays which are equally deviated In tne 
magnetic fields, differing only In Intensity The resalfs are 
independent of the presence of air —Note on the ciyi^lmp 
and volcanic rocks of Southern China, by MM Mira« 
Levy, A Lacroix and Lecl^re The results of an exammafipn 
of the specimens collected by M Lecl^e on his recent t^pedi^ 
tlon in China. From liicn Bai to ’faU Fou the rocki m 
chiefly feJsnarhic and roicaceons schisia In the staliniferw 
region of Ko Tiofi the granitic ichiiU are'^raveried by tonnUanu 
pegmatites, whilst the line of fracture of KhUi Gan la marked^ 
the appearance of a coarsely crystalline granite containing bimue. 
—^The Card coal basin, M Marcel Bertrand The author 
combaU the generally accqitcd view that the break between tjie 
upper and lower coal measures ^Stephanian and V/e^tphallan) 
IS tne chief fact dominating the history of the drain, and puts 
forward a view co-ordinatuiff and explaining in a simple manner 
all the anomalies of the basin —On the molecular volumes of 
some candor derivatives, by MM A. Haller and P Tb 
Muller Tlie results of the densities of eighteen camphor 
dcrivaUves, partly pure, and partly faked in tdueoe solutiPn, 
are tabulatca and the resulu compared with those calculated 
Traube’s formula —Materials of topological study for Algeria 
and Turns, by M Baisot Remarks on the tenth volume of the 
'*Cahiers du Service g6ographiquc’'de I’Arro^e "—M Mitts|f 
Leffler was elected a Correspondent for the Section of 
Geometry, and M Blenaym^ for the Section of Geography 
and Navl^tton —The President announced to the Academy 
the lora fay death of M Manon, Correspundent for the 
^tion of Anatomy and Zoology, and of Mr D E Hughes.— 
Remarkaby M MUne-Edwarda on the work of M Marion — 
ObNrvatlon of the Leonids of 1899 in Russia, by M & de 
Glawnapp. Although the conditions were unfavourable, owing 
to the state of the sky, observations of 745 Leonids were made, 
394 of which were seen during the night of November 14.—% 
the proper motion of stars near the sun, by M Duponchel —On 
some partial differential equations, Ira M IL DuporL—On the 
extatnee of racond diffirentials of potenual, by M Henrik 
PetilnL—On the kw of the resistance of the air to the motion 
of projccules, by M Pud Vi^. A comparison of the fCsiM 
anee per tqnare centimetre observed for a cylindrical projectile, 
haring a plane face M; right angles to the direction of roodon, 
and calculated from IW foroulr of MM Rieinann a^nd 
Httgomot, ibowi ihfit titsst practically identical The 
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teonpcrature corretpondini; to larioui velocitia u aliu cateu- 
lateoi and lead to ihe cunelimoa that (he temperaittrea of 
mcieuri, even u1ud|* iQto account ibe low prawore of 
the medium traveraedi are amply explained by the law 
of propagatioa of duooatinoltlei —On ine dccompotltlon of 
a lamiooui mcKion into urople elementa, hy M Ch. Fabry — 
On the constitution of in bite light, by M Gony—Polansed 
light emUted bv a Geiasler tube submitted to the acuon of a 
magnetic field, by M R Doogler The inteniity of the red 
ny of hydrogen is distinctly reduced In a maimetic field, 
similar effects, but leas marlced, arc observed wltn tubes con¬ 
taining chlorine, nitrogen, carbw dioxide, carbon monoxide 
and argon, the spectrum of the latter undergoing cunous modi 
ftefitimin the magnelic field —Time of esubUahnw the electric 
awk, ^ MM If Abraham and J Lemoine The duration 
the ICerr efifect in carbon Usulphide is divided into three 
^rts, the duration of the establishment of the luminous intensity 
of the spark, the time of discharge, and the time dunng 
which tM carbon huulphide peserves its doubly re 
siractiDg power after the electric field has disappeared 
Each of these phenomena, taken singly, has a dura 
.tion of less than l/lc](;^ooo,ocx> of a second -^n the detection 
of silver in presence of mercury amido-chloride, by M F 
'f^eor From a mixture of silver and mercurous rhltme it u 
not possible to extract the whole of the silver salt with armeous 
ammonia, since when the stiver chloride u small in proportion to 
the calmnel, nearly the whole of it u retained by the mercurv 
amido-chloride formed, even after repeated digestions with 
ammonia.—Action of copper upon acetvlene, formauun of a 
condensed h^rocarbon, cuprene, by Mm Paul Sabatier and 
T B. Senderens. Acetylm, pas^ over copper heated to 
200* undergoes a complhmted transformation, giving a liquid 
hydrocarbon and a muture of ethylene, propylene, butylene, 
ethane, and hydrogen At the sqme time the copper becomes 
jooated with a Mild depoat, of the composau^ ^Ht)n, 
to which the name <n cuprene is given —Acldimetry 
of the polybasic organic acids, ^ M A. A^tnC..— 
On isopyiomudc acm, by M ^ J Slmoii The 

author ms succeeded In obtaining good yields of the iso 
. oyromndc add discovered fay Umpricht, the existence of which 
ilias been denied ^ OUvqrl and Peimtoner, bv the dry distilla 
«lion of a misture of mode add (350 gr ) and potassium bisul 
ofdtate (55agr ). The exact oonstiUition of the add is not wt 
worked out.—Geneds of terpens compounds in lavender, by M 
Eugene Charmbot —Ona nOw msCbod for the extractionof India 
ruboer contained in the bark of divers plants, espemaily of 

by MM A. Amaud and A. VernenlL ^e bark, 
-fintlT poi^rcd and groond np with warm water, gives np the 
whole pc IM India rul^, no chemical resgent being necesmry 
—Ddem of the onmnism against the Injurious eficcts of gland 
«utar sectedpni^ by MM Charrin and LevadiU —The inteminal 
miworptlon of augan, by M E. HMon —The peripheric 
organs of the sense of space, by M E de Cyon —Photogram- 
metric fbdmetry in microccopy. by M V Legros. -On the 
endemorjdiie transformations of santoxm andesite, under the 
influence of calcareous endosnres, by M. A. Lacroix —On the 
noo-sxistaice of the hexagonal system, by M Frdd Wallermnt 
*n|e aotbor coodudes from the discussloo of the crystallography 
oftaMibelitte, potanum sulphate and amgonite, that the hexa 
-gonai system has no real existence in nature, and has only a 
importance.—The geology of Southern AustraUa, by 
^les Gamier 
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HovaL Socibtt, at a jo.—T tw SpaMa of « Aqdla Sir N Lodm. 
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da# 10 Bvapnrmtloa of Sodium in Air and othar Oims W C 
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in Mattar by Blactrk Want Prof J C Boaa. , „ „ « 
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ORIENTAL HISTORY FROM BC 850 TO 
BC 3ja 

Thg Pm$Hng of /A# Em^m By G Maipero Enghih 
Edition. Pp. XIV + 814. (Soci^y for the Promation 
ofCbnttian Knowledge, 190a) 

HE appearance of the third and concluding volume 
of the English translation of M Maspero’s “ Histoire 
anaenne des Peuples de POnent " will be welcomed by 
many, for this section of the work deals with a penod 
which IS foil of interest for every student of the records 
of the past In ihe centunes which passed between the 
nse of the Assyrian kingdom under Assurnasirpal and 
the advent of Alexander the Great, vast empires sprang 
into being and decayed, mighty dynasties in Babylonia, 
Assyria, Elam, Persia, Syria, Palestine, and Egypt rose 
and fell, and the balance of power among the nations of 
Western Europe and North East Africa changed so fre¬ 
quently, and m changing produced such unexpected 
results, chat Che history of that penod in the world’s life is 
as remarkable as that of any which has come down to us. 
Moreover, the mass of matenal which is now available 
for constructing a connected account of the last great 
Semitic Empires which developed and flourished before 
the birth of Christ is very large, and we are enabled, by 
means of the documents now before us, not only to read 
the narratives of the events which occurred in that com* 
parativelysvemote period, but also to understand many 
of the motives which (norapted the policy of some of the 
greatest Onental despots to whom Providence deputed 
the sway of empire Indeed, more is known of the 
military prowess of the kings of Western Asia than of 
their civilisation , but we must hope that masses of tablets 
inscribed in cuneiform still lie buried beneath the mounds 
in Mesopotamia, and that when the excavations, which 
will certainly be conducted in future years, have been 
successfully concluded, and the newly-discovered texts 
have been folly investigated, we may learn fuller details 
of the daily life and interests of the peoples whose victones 
in war, though only made known to us twenty-five cen¬ 
tunes after they were won, fascinate us by their glory, 
and indicate by their frequency the vigour of the power 
which could strike so quickly and so hard 
M Maspero divides the volume of his work now before 
us into seven chapters, each of which is tolerably com¬ 
plete in itsell The £rst deals with the nse of the great 
Aaiyrian Empire of Assurnasirpal, and the straggle for 
the posseuion of Northern Byna and Palestine between 
that kug and the warlike, powerful tribes of people 
whose ancestors had, centuries before, withstood the 
might of RameseA the Great of Egypt Assurnasirpal 
fthd bis son, Shalmaneser II, once more made ^e 
Assyrian power predominant in Syria, and they gained 
po ss e ijri on of the lands over which their ancestor, 
Tiglatb-Pileser I., about B.C 1100^ bad hunted the lion 
of the deswt and Jungle, but not without a senes of fierce 
fights. The second chapter discusses the development 
of the Assyrian rub under Tiglath-Pileser 111, about 
ac. 740^ ai^ desenbes the downfall of Babybn uid the 
coQa^ of the Jewish power, which had been long fore- 
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seen by thoughtful Jewish politicians. By the end of 
the eighth century ac, the whole of Western Asia was 
in the hands of the great king, the King of Assyria.” 
To many the third chapter will appear the most intetest- 
ing in the book, for it treats of the nse of Nineveh, 
and of the subjugation of Palestine by Sennacherib, and 
of the siege and fall of Jerusalem The foolish idea of 
obtaining support from the kings of Egypt led Heiekiidi 
and his governors of cities hopelessly astray, and this 
fact M Maspero has well brought out Had Hezekiah 
seen as clearly as the shrewd Isaiah, he could never 
have failed to discover that sooner or later his “ buffer ” 
kingdom must be crushed between those of his great 
neighbours Assyna and Egypt When once Sennacherib 
had shown that it was possible to overrun Syria and 
Palestine, and to march on to the frontiers of Egypt, his 
successors, Esarhaddon and Assurbanipal, were not slow 
to follow in his footsteps In the fourth chapter the 
deeds of the last two kings are described at length , and 
by means of their annals we can watch their victorious 
progress until we find Assurbanipal actually appointing 
Assyrians to be governors of some of the greatest aties 
in the delta of Egypt I But two hundred and fifty 
years of conquest had enriched Assyna, and made it 
greater than the greatest of its ancient kings had ever 
succeeded in making it, and under the vigorous rule 
of Assurbanipal, Nineveh became the centre of all the 
known arts and sciences, of literature, and of luxury and 
wealth The warlike tnbes on the eastern and southern 
frontiers of Assyna watched with eagle eyes the gradual 
relaxation of the hold which the last of its kings kept upon 
his tributary peoples, and they silently made ready to claim 
their independence when the opportunity for doing so 
should amve They had not long to wait, for before the 
close of the seventh century before Chnst we find that 
the eastern portion of the Assyrian Empire had been 
seized by the Medcs, and that Babylon and all the nch 
land about it had become the possession of Nebuchad- 
netzaj 11, whose character has suffered so much at the 
hands of the writer or editor of the Book of Daniel 
Under the hand of this last-named king the Jews lost 
their kmgdoms in Palestine, and the glory of Israel was 
transferred to Babylon, where it introduced a new element 
into the cosmopolitan population of Babylon. But 
Nebuchadnezzar’s empire was doomed not to last, and 
in the reign of Nabonidus, who seems to have been 
interested m the archeeology of hit country, if we may 
Judge by his annals, it fell into the hands of Cyrus, who 
captured Babylon about BC 538 Under the rule of 
the Persian or Aclucmenian kings the Babylonians and 
Assyrians enjoyed great freedom, and the liberal-minded 
Cyrus gave the Jews the opportunity to rebuild their 
temple at Jerusalem At the beginning of the fourth 
century we find the Persian rule becoming as lax as was 
that of the Assynans in the days of Nabopolassar, the 
father of Nebuchadnezzar, and all the nations that were 
nominally subject to it anxiously looked for the appear¬ 
ance of a king who would protect their fest vanishing 
intaresu and lead them m successfol battle About the 
same tune the power of Egypt was crumbling away, and 
towards the penod of the birth of Alexander the Great 
her once mighty empire was presided over by a king 
wh<H if we may believe tradition, spent more time in 
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Studying magic than in ruling bit kingdom It it quite 
clear, when we k»k at the history of the period, that 
the kingdoms of the Modes, Persians, Babylonians, 
Assynans, and Egyptians had become effete, and that the 
tinae for the coming of the Macedonuin hero had arrived 
As soon as Alexander began to attack them they fell 
before him like com before the sickle, and the Oriental 
nations, exhausted by centuries of luxury, formed a com¬ 
paratively easy prey for the warlike Greeks. 

Such, m bnef outline, is a sketch of the contents* of 
M. Maapero’s interesting volume. In the limits of a 
short notice it is impossible to discuss details, much 
leu differences of opinion, and now the work is done it 
IS easy to see where improvements could have been made 
In matters relating to Egyptology, M Maspero’s opinion 
IS generally sound , but it goes without saying that when 
he finds it necessary to refer to cuneifonii literature, he 
IS obliged to do so at second hand There is no discredit 
attaching to him for this necessity when discuuing 
native records of Habylonia, Assyna, and Persia , only 
the reader of the work before us must remember that 
M Maspero merely repeats what experts in cuneiform 
have written in their books. The references are full and 
are honestly given , and if the reader seeks further in¬ 
formation, it IS only necessary for him to consult the 
authorities whose names are given in the notes, when he 
will be in a position to judge for himself Whether it 
was wise for M Maspero to attempt to cover such a 
vast field of study—a work which to do successfully 
involves a good Imowledge of several difficult Oriental 
languages—IS a matter which we do not care to decide , 
but there is no doubt that he has written an interesting 
book, and one which will give the reader a good general 
view of a most eventful period in the history of the 
world. 


AMERICAN ICHTHYOLOGY 
Tkt Fishts of North and Mtddlo Amortca a Descrtphvo 
Catalogue of the Species of FishMke Vertekrates found 
in the Heaters of North Amenca, North of the Isthmus 
of Panama. By David Starr Jordan and Barton 
Warren Evennann Part I Pp. lx+1340 (1896) 
Part II Pp XXX+1341-3184 (1898) Part 111 Pp 
xxiv+3i85-3i36(i898i (Washington U S. National 
Museum) 

HIS work forms No 47 of the RulleHn of the 
United States National Museum , the third volume 
reached this country last year, and a fourth, which will 
Contain a complete table of contents of the whole work, 
addenda, and a representative selection of illustrations, 
is still to come. 

The present work is, in some measore, a revision of 
the "Synopsis of the Fishes of North America,’' which 
the senior author published In conjunction with Dr 
Gilbert in the year 1883 as Na 16 of the Bullehm men¬ 
tioned! and which, up to the present time, has been of 
such great servioe to the sbident of ^forth Amencan 
fishes In this "Synopsis,” however, all fishes were 
hxdttded frOtO south of the boundary between the 
United States and Mexico, and no distinct attempt was 
made to draw a' fine between the marine fishes of the 
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Souttom States and those of the West Indies. The 
present work has a much wider scope the marine fauna 
IS extended southwards to the equator, and that of the 
freshwater to the Isthmus of Panama , the whole of the 
West Indies, the Caribbean Sea, the waters of tba Gulf 
Stream* and the Galapagos Archipelago are Included 
Towards the north, the fishes not only of the Alaska 
Sea, but also those which are known from Kamtcbatka 
and the Kurile Islands, form part of the work. Thus, 
the number of speaes that h^ been desenbed m the 
"Synopsis” is nearly doubled, and amounts to 3137 in 
the present catalogue, besides about a hundred which 
are added in a supplement at the end of the third 
volume. The pagination runs continuously throughout 
the three volumes, a plan the advantage of which is 
doubtful, as, in referring to a speaes, it will not enable 
us to dispense with noting the volume in addition to the 
page Some 260 pages of the last volume are taken up 
by an artificial key to the families of " true fishes,** a 
glossary of terms, and a general alphabetical index ; the 
latter seems to have been prepared with great care^ and 
has never fiuled us on the ocuisions we had to refer to 
the work. 

The mode of treatment of the subject is uniform 
throughout the work A diagnosis is given of each of the 
gene/a and higher divisions, and followed by a key to 
their constituent parts. The species are concisely, some¬ 
times more fully, described, either from actual specimens 
or from previously published accounts, with a few notes 
on their geographical range or their economic import¬ 
ance. We shall subsequently refer to the 

It will be apparent from these notes that ihp wqrk 
initiated by Dr Jordan was a serious and very laborious 
undertaking It could be successfully earned through 
only by men who through long and patient inquiry 
and study had acquired on intimate acquaintance wit2> 
both the fishes and the literature of their country, 
who had at their disposal the large accumulations 
of spean^ens in the museums of the United States, 
and who at the same time possess in a rare degree 
the gifts of methodical work and energetic applica¬ 
tion. These conditions were amply fulfilled m Dr. 
Jordan and bis coadjutor Dr Joi^n seems to have 
commenced his ichthyological studies as fkr badt a» 
1875, and we see from a list dated 1890 that in the inter¬ 
vening fifteen years he published more than two hundred 
papers on North American Ichthyology, many of tbeib of 
considerable extent Of bis pupils and colleagues he 
imbued some with his own love of ichthyology, and when 
we consider that his duties as President of the Indiana^ 
and later of the Stamford UniverSify, and as Commis¬ 
sioner of the Fur Seat Fisheries, must have taxed hiS' 
time to the utmost, we cannot be surprised that he ftnind 
it beoefiaal for the progress of Che work under 
join forces with Dr Evennann, himself an author ef 
tnanyeiiginal topers on Atnencan fidies. ' 

Two features of the woric diaractenstlc of Ameritw 
Ichthyology, to which the Eorafwan stndent, at any rafe, 
the wnter of this notice, wtO be scarcely reamdtfel» 
Obtrude themselves too ferciUy to be passed ovet in 
silence. One is the excessive subdivision into fertflfcs 
and geoata the 3127 spaciat ate rdegated to np'loss 
than 333 femilies and 1077 geoaia, loa^ng ouf Ot con- 
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the tubgenera which ere not numbered, and 
«rht<^ we are afraid to count Then, the authors have 
a4QP^ a set of rules which, when applied to ichthy¬ 
ology, make the greatest possible disturbance in pre* 
vioosty accepted nomenclature So called rules of 
priofity are made retrospective, uniformly and pedanti- 
chfiy reasons which induced elder authors to select 
certaia names for their genera are set aside, and not 
oVen Llenmus himself is allowed to change his own 
namea, no regard is to be paid to the character and 
apint of a work in which the names take their ongm; a 
name by a Rafinesque or Swainson deserves as much 
•consideration as one given by Cuvier or Rilppell Both 
these methods result in a nomenclature which is more or 
Jess difficult to grasp by a European systematisL 

Finally, we have to refer to the manner in which the 
authors have dealt with “ synonymy ” This seems to us 
too scanty to satisfy the wants of the student either of 
systematic ichthology or of the American fauna. The 
authors announce as the pnnciple by which they have 
been guided, to give “ enough synonymy to connect this 
work vfith other descriptive works, and no more”, and 
of such works they mention the first descriptions that 
have been given of supposed new species or genera, the 
Hntish Museum Catalogue of Fishes,*” Jordan and 
liberty ^Synopsis,** and “other works in which special 
information is given ” No objection could be taken to 
the adoption of this principle, but we fail to see that the 
authors have stnctly adhered to it What we expect in 
a work specially devoted to a fauna, is foil reference to 
^very t^per in which our knowledge of the speaes of 
that fimna has been advanced in some respect Con¬ 
sidering the vast amount of ichthyological literature 
scattered through the Amencan periodicals, a more per¬ 
fect collection and arrangement of references would 
have been of great benefit to the student, though, we 
admit, a work of considerable labour. 

We will mention only one case to show that the scanti¬ 
ness in their references may even cause inconvenience 
to the student The ichthyological parts of the Reports 
of the Unit^ States Survey Expeditions were prepared 
by Charles Girard, and published about the middle of 
the present century, they form a considerable portion 
■of those quarto volumes, and were very liberally illus¬ 
trated A great number of forms were descnbed in 
them, and we learned from them at any rate that a large 
contribution to our knowledge of the American founa 
had been made in the collections those expeditions. 
CJnfcmunately, the treatment of the subject by the 
naturalist mentioned was not satisfactory, and it seemed 
m >st desirable that the typical specimens should be re¬ 
examined and the destnptlons revised. What position, 
BOW, do these reports teke in the ^ Fishes of North 
Middle America"? Indeed, the names of the 
Girafduin species appear therein without exception, 
many as synonymous with other speaes, a part as valid 
4 peaes, but rpference to aA^ examination of the several 
types is made only in tome of the cases Thus, of 
eighteen species descnbed by Gifavd as AUumopt and 
itfeafexM, nCDrence to * type it ouMto (My in eight 
Tarther, the authon leAr only to pteUnhan deicnp* 
Mna m tlie Proetidltigt of the Phita^e^pMa Academy, 
cniUy to the esIargM edition in the ‘'fteporta,” end 
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almost every mention of the numerous illustrations pre¬ 
pared and published at the expense of the United States 
Government is omitted. Probably, a great number of 
those types, which were deposited m the Museum of the 
Smithsonian Institution, are lost by this time, thus 
depnving the identifications made by Drs Jordan and 
Evermann of much of their authoritative value or finality. 
Possibly, the authors consider thoM reports, or at least 
the illustrBtions, not reliable enough to be safely quoted t 
an opinion expressed by the wnter of this notice some 
thirty years ago , but it would have been well if the 
authors had given some explanation of the matter in 
their preface or introductory note 
A work like the one under review, composed at it is 
of an immense amount of technical details, which only 
too frequently have to be gathered from imperfect or 
even misleading sources, cannot fail to lay itself open to 
criticism on points of minor importance But it would 
be moat unjust to the authors to allow such real or sup¬ 
posed imperfections to detract from the high merits of 
their work. It was one of the greatest desiderata in 
Ichthyology It is a faithful representation of our pre¬ 
sent knowledge of American fishes, and vnll form the 
basts for all researches in that field for some time to 
come. For how many years? Those are, in our ex¬ 
perience, the moat uaefol systematic works which most 
stimulate the activity of new workers, and, as a natural 
consequence, soonest yield their position to the progress 
of discovery and the accumulation of new facts We 
anticipate that the “Fishes of North and Middle 
America “ will prove to be one of those works, and hope 
that, when once a new edition will be required, the 
strength and knowledge of the authors will still be 
available for this task. Next to the authors, science is 
greatly indebted to the Secretary of the Smithsonian 
Institution for having undertaken Che publicatioo of such 
an extensive work, following so soon the appearance of 
“Oceanic Ichthyology” The publication of these two 
monumental works in Ichthology stand now to the credit 
of the Smithsonian Institution. A. G 


ASTRONOMICAL PHOTOGRAPHY 
Du Pkoiogre^hU der GtUirm Von Dr J Schemer, 
0.0 Professor der Astrophysik an der Universitat 
Berlin, und Astronom am Kttnigl Astrophysikalischen 
Observatorium xu Potsdam. Pp iv + 382 , 1 plate and 
52 figures, with an atlas of 11 plates. (Leipzig Engel 
mann, 1897 ) 

R. SCHEINER'S book has been before the public 
for some time, and it is to be regretted that we 
have not had an earlier opportunity of calling attention 
to Its contents and expressing an opinion on its menu 
For a book of this character cannot but grow out of 
date as processes become obsolete, and at improved 
methods are adapted. Astronomical photography m 
essentially a progressive saence,and when Prof Schemer 
compiled this book, many of the methods employed were 
admittedly tenutive and not accepted beyond dispute 
The direction of the fortherdevelopment of photographic 
practice was not decidedr and even the instrumental 
equiptneot best adapted to its ends was, and still 11, not 
settled with certainty This is no proof that such a book 
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ivas not Deeded, nor does it imply that Pro£ Schemer*! 
Attempt WA! bnity and ill-advjs^ , but it does affect the 
point of view from which the book is to be regarded at 
the present day A second edition is needed to bring the 
matter up to date in all particulars, and this will no 
doubt be forthcoming , but in any case the book will 
stand as a valuable record, supplied by an expert, of the 
methods in which the problem of photographic produc¬ 
tion and measurement was applied before familiarity and 
eapenence had shaped the most suitable method of treat¬ 
ment. The author is already favourably known as a 
writer of high class text books dealing with practical 
work in the observatory, and we can have no hesitation 
in saying that this book will add to his reputation and 
that of the Potsdam Observatory, whose staff have from 
time to time issued a welcome scries of manuals 
Or. Schemer treats hia subject under three divisions 
First, the production and utilisation of photographs , 
secondly, photographic photometry and the nature of 
the photographic image, and thirdly, the history of 
astronomical photography and its results This arrange¬ 
ment seems satisfactory, and permits the author to group 
his hicts clearly about the main points at issue, but we 
doubt whether in the future so much importance will 
be attached to photometrical measurement, as the 
prominence here given to that subject seems to intimate 
There are not wanting signs that we shall be content to 
guess the magnitude of a star from its appearance on the 
him, mat as we judge of its brilliancy in the telescope, 
thougli there will always remain specialists who will be 
content to gather their facts much more slowly, and 
possibly With greater accuracy, by rigorous measurement 
of the disc 

In the first part we have some valuable remarks on 
photographic technique, m which the authors practical 
knowledge is shown to great advanuge Of the different 
methods of development to produce definite results, 
probably we know as much as we ever shall, but it is 
not easy to convey the necessary information by precept 
No tstudent would, however, content himself with mere 
book knowledge, but would have recourse to actual 
manipulation in the laboratory, and the value of this 
preliminary chapter would be forced upon his attention 
The second chapter contains a discussion of the ordinary 
forms of object glasses and mirrors suitable to photo¬ 
graphic work, and attention is called to the errors that 
arise, whether from the construction of the opucal parts, 
or from the manner in which the image ii received on the 
sensitised film The remarks are clear and pertinent, 
but if the chapter were to be written anew, it would prob¬ 
ably be felt duirable to dwell more on the photographic 
doaUet, and to contrast the amount of iu distortion with 
that of the ordinary object glass. The peculiarities and 
advantages arising under certain circumstances from 
greater vanatiOD m the focal length to the aperture 
might have to be considered, and the peculiar forms of 
codost|t now ID use would demand more attention 
In the next and most impoitant chapter, on the methods i 
of roeasuieoieBt and reduction, the author has adhered 
perhaps rather too stnctly to the historical than to the 
pcactieal side of the question It would have been, we 
submit^ of greater service to the aitronoraical student to 
have posaeteed in the fullest detail that method which 
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expenence has shown to be of the greatest utQlty^ xUiis* 
trated by a nnmencal example, than the reproductiOQ of 
a variety of processes which have not met with general 
approval And since Dr Schemer has already published 
no insignificant portion of the catalogue of that part of 
the sky allotted to htm by the International Committee, 
hts expenence would have enabled him to speak with 
authonty on this vexed question of reduction Or, dis¬ 
liking this method of selection, he might have worked 
out an example by the different methods, and thui 
furnished us with the means of exercising our judgment 
on this important question The histoncal student may 
hereafter be very grateful to him for collecting the 
methods, which were suggested in the early days, ^ore 
the photographs existed m any considerable numbers 
and ingenuity could run not, untrammelled with the 
weight of the heavy numencal calculations that roust 
come after He may choose to weigh and contrast the 
methods of Bakhuyzen and Jacobi for rectangular, with 
that of Gill, arranged for polar, co-ordinates He may 
linger over the ingenious device of M Leewy, or take 
refuge m the more practical method due to Prof Turner, 
but in any case he would have been more gratefiil to the 
author if he had introduced a uniform notation, and so 
made the different methods more easily comparable By 
simply reproducing the methods as they are given m the 
original memoirs, Dr Schemer has missed an excellent 
opportunity for rendering an essential service to the 
cause of clearness and order This section is apparently 
complete up to the time of compilation, but various im 
provements have been suggested since, which c^d pot 
possibly find a place here We are probably &r ^m 
hearing the last word on this subject of reduction, and 
possibly still further from the adoption of any method 
that will commend itself to all the participants in the 
international scheme, and ensure, or at least attempt, a 
uniform standard of accuracy In the last chapter of 
the first section the author deals with the automatic 
registration of star transits and of latitude determinations 
by means of photography These attempu are adnrut* 
t^ly m an ezpenmental stage, and some of the instru¬ 
ments by which it s proposed to compass the desired 
end still exist only on paper The Observatory of George¬ 
town appears to be leading the way, but we have no 
figures by which we can judge of the measure of success 
that has attended the application. Prof Turner's pro¬ 
posed form of photographic transit is apparently of too 
recent a date to obtain a cntical notice, the same remark 
applies to Sir R. Ball’s telescope at Cambridge. 

On the subject of photographic photometry, which 
forms the second section of the bock^ the author is quite 
on his own ground, and, writing with authonty, he givea 
us the most complete expoiition of the methods whicb 
has yet appeared. It is a subject winch early attracted 
attention, when photography first attacked the qoeattoo 
of astronomy of position, since many of the deatioDS of 
the Internationa] Committee were founded upon more or 
less imperfect knowledge ci the growth of the unage, and 
the relatiOBs between the time of exposure and the 
magnitude of a star photographed in a given tuna. 
Much infematioD, not aU of Hrhich was cooiiikmit, 
was rapidly accumulatod, and the author 4eab wiA this 
massof material very satijfectonly. Someof tbefDrawhe 
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which have been iug;ge6ted, and which are here quoted, 
fbr deCiitiiiniDg the radius of the star image, or deriving 
the pbotograpbic magnitude, were admittedly only con 
venient methods of interpolation, and any attempt to 
show that such formula: possess a physical basis is of 
doubtful policy, and will hardly be everywhere accepted , 
but the practical value of the chapter is high, and gams 
immensely from the fact that the author incorporates 
much of the results of his own onginal investigations 
In the history of photography we come naturally upon 
more popular ground We have an instructive, and on 
the whole complete, picture of the achievements of photo 
graphy applied to the heavens The section treats each 
object, such as the moon, the sun, &c., separately, the 
history of each being treated independently of the others 
The later results obtained from recent eclipse expeditions 
are of course wanting, and possibly a little too much 
space IS given 10 the Transit of Venus The photo 
graphic reproductions that illustrate this section are 
excellent, and make a handsome addition to a very 
valuable treatise. A bibliography accompanies the work, 
which already needs extension, so frequent are the con 
tributions to this attractive development of astronomy 

BOOK SHELt 

Euchd^s Elements of Geometry By Charles Smith and 
So|Ane Bryant Pp vi + iay (London Macmillan 
and Co, Ltd, 1899.) 

This book deals only with Euclid’s Books HI and IV 
Although the ongmol order of the propositions has been 
maintained, there are many divergences as regards the 
treatment of his methods. In the modem tearhina of 
Euchd’s firopositions the student is not so restricted as 
to particular methods of solution as long as the method 
he employs is accurate The learning of propositions 
by heart is, we hope, a relic of the past, and the com 
pliers of this work encourage the ingenuity of the student 
In Book 111 the method of superposition is used with 
advantage In addition to numerous exercises, the 
appendix contains many interesting and important 
theorems and problems As a school course this edition 
should be found useful 

A First Book tn ^itatics ami Dynamics By Rev J R. 
Robinson. Pp viii + 98 (Longmans, Green and Co, 

TH^^mk 18 intended only for beginners, and specially 
for those who are preparing for the matnculation m the 
University of London and for the elementary stage of 
South Kensington examination For this reason only 
a limrted knowledge of Euclid, algebra and trigonometry 
IS assumed m the treatment of the sub^ect^ and the text 
IS accompanied by numerous re p resentative examples. 
The author’s large expenence lo teaching the subject has 
enabled him to {riace clearly before his readers portions 
which ara usually stumbling-blocks for the beginner, and 
the muDprotis clearly-pnnted diagrams add greatly to 
the egpbtetions in the text 

L0 0ttd HuHiness By Auguste Marrot Pp. ^ 
fLondon xWan Paul, Trench, Tnlbner and Co, 
LUL Pans Libraire Fischbacher) 

Happiness is too much a matter of tmnpenunent for the 
perofii of these chatty htde essays on ton laws of heaUh, 
the development of tne mind, and similar subjects, to 
very much affect the reader^s share of this dainibU 
possession. But there can be very little doubt that the 
observance of some of the rules m the preservation of 
health here laid down wjU do a great dad in removing 
definite causes of physical discomfort—and'm this way 
oahappiness may, at (east, be diminished 
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LETTERS TO THE EDITOR. 

[ The BiUt does not hold kimself rssfotuibh for opiniom 
pressed by kis sorrespondents Neitkor can ke undoriakt 
to rvAow, or to correspond with the writers of^ refocted 
mmmtscri^s intendodfor tkts or any etker part ej Natukx 
Ko mehce is taken «/ anonymens cemmnnscatiens ] 

On the Gamers In the Kathode Rays. 

In a former communication to these columns of Natlsb 
(January 19. 1899), 1 showed that an upper limit for ihe density 
of the matter composing the kathode rays can be deduced 
from the fact that a shaft of eniilted from a plane kathode 
Fetains its cylindncal form The result arrived at was that ihc 
density must be small compared with grams per cubic 

centimetre In a lubsequent note (February 16;, I called atten 
tion to some results of Y Rieckc, which seemed to indicate a 
value as low as 10^ grams per cubic centimetre 
The researches of IVof J J Tboraioo have now put ns in 
possession of information as to the mass of the Individual carricn. 
Using the value which he has given (Bhit Afaiff December 181*9) 
for tu mass of a **corpuscle” in connecuun with the above 
estimate of the density of the stream, we can obtain a limiting 
value for the number ^ corpuscles per cubic centimetre T find 
that this leads to a number very much smaller than that indi 
cated by the kinetic theory for the average number of molecules 
per cubic centimetre in the vacuum tulie 
We luive, in round numberi, 2 x for the chaige on a 
corpuscle in electromagnetic units, and 6 x 10^ for the ratio of 
cha^e to mau, giving ^ x grams for the man. If then, 
the dennty is small compared with grams per cubic centi 
metre, the number per cubic centimetre must be small compared 
with J X lo'^ In Meyer’s '* Kinetic Theory of Gsses” (English 
translation, p 333) the number of molecules present in a cubic 
centimetre of gas at atmospheric pressure Ic given as 60 x so 
that in the vacuum tube the number would of the order of 10'* 
Thus the carriers in the kathode stream arc very sparsely 
scattered at compared with this average 
Another point which may be worth mentioning arises in con 
nection Whn Prof Thomson’s suggestion, that the mass of the 
corpuscle may be of electrical origin He shows {loc at , 
p 563) that, in order to account for the effective mass in this 
way, the r^iui of the corpuscle, supposed spherical, would 
require to be of order to~ centimetre. The various lines of 
argument employed to arrive at an estimate of the nse of a 
meiecttU^ or of the '* molecular sphere,” agree in making its 
dimensions comparable with 10^' centimetre In order that a 
molecule of this size should be built up of, say, two atoms, each 
conmsting of a comidcx of even a thousand corpuscles of radius 
10^'* centimetre, these ultimate elements of a molecular siiuc 
lure would require to be very widely spaced iti proportion to 
their dimensiont. B Moxton 

f^een’s College, Belfast, February 6 

Drunkenness and the Weather 

Naiurb, in its issue for Noxember 16 (1899), did me the 
honour of devoting considerable space to a modest publication 
of mine, ” Conduct and the Weather,” a foct to wnlch 1 feel 
free to allude, since (he reviewer found so little to praise. One 
remark of his, however was suggestive to one ** bound hand and 
foot the demon of statistics ' In commentlof upon the 
iodicaUMl exc esses of arrests for assault and battery during the 
hot summer months he says In our own Ignorance we were 
rather tempted to attribute these lapses of goM ccmduct to too 
free indulgence in alcoholic beverages in the hot weather ” 
Here was a cue worth following out The data were available, 
why not use them ? 

rhe plan followed was the same that found so little ment in 
the eyes of the jocular reviewer, hut even at the risk of tempting 
him to s|9dn couch bu lance, I shall outline it somewhat in 
deUdl The general plan Is that of comparing the normal 
daily preyalenoe of any abnurmahty of conduct with Ha pnva 
leoce under definite weather cxmditions. It necessitates a duly 
xecord of the crime to be studied, and some dally record of the 
weather conditions.'^ 

In the study of drunkenness, the data were taken from the 
records of the New York City Police Force From them were 
oopied the exact number of arrests for that crime for each one 
of the I09S days of the three years 1893 - 94 - 95 » 44*495 
(males). The necessary metrorological data were obtained at 
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the New York City Sution of the United States Weather 
Bureau. There were copied the mean temperature, bKrometer 
and humidity, the total movement of the wind, the character 
of the day and the preapitation few each of the days of those 
WUD9 three yean Then, hrm somewhat laborious process of 
tabulation, excesses or deSel^les in the occurrence of arrest 
for drunkenness were determined In the accompanying 
DS these are shown for the different months of the year, 
rfor definite conditions of temperature In each, the heavy 
horisootal line represents the normal occurrence, distances along 
the ahtflw line the months of the year and definite temperature 
ronps, white ordinate distances show excesses or denclenciei 
[ percentages of the expectancy The extremes of the temper 
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atuie curve are onvttcd where the probable error equalled or 
exceeded the diacrepaiwy in occurrence 
As may be seen from Mh of the diagrams, the surmise of the 
nvlewer with respeot to the use of mloxtcanii Is erroneous. In 
Met, thdr showing is somewhat surprising As shown by Fig 1, 
the primdence oflntoxkatlon dunn^he cold months is much 
Id excess of that for the warm ernes, December giving the police 
court 47 pet emit, more business from its use than dla July 
The phynologiosl problem which this fact might suggest, as to 
the emet of equal quantities of alcohol taken unoer different 
ooodltkutt of temperaturu, 1 do not here attempt If there is 
not a marked difference in tWi respect, our figura would indl 
cate that much more llqucr was drunk in 
the Oty of New York during the colder 
moDtha of the years studied than during 
those of the other extreme of temperature 
We claim no broader beat^ for the 
problem 1 but even this is interesting 

The difference might be due either to 
soda] or meteoiologl^ influenecs. Under 
the W we may consider the effect which 
oerlaui holidays might have upo^ the pre 
valence of drunkennem Unmbtedly 
•ome days of the year are made the occa 
don of a drunken debauch by penons so 
IncUned, and Christmas is one of them 
Bm the of July is perhaps lust U much 
of a Mvourhe for such divenloC to us in 
Amcrma, a Met which would swell the 
numbers for that month This, however, 

Mils to show ai^ sndi effect In to, a 
carefril inspection of the record, atthough 
Incr e ae e or drunkenness for the feeavals « 
to be too Bsall to account for the monthly riiowlng The ex 
eemes for the ebU months are due to a lerge dally occurrence, 
and the defictocics for the cold ones to the reverse conditions. 

Another eodnl condition which mi|(bt effect the results Is the 
txH fraai^<Vbfr cHy for the sorainer of soow who are brought 
with some i^ntaiily before the bar of the poUceKmurt during 
tiie rest of the year. My Wady of asmnit and battery would, 
howerver, lead me to bettm that tbe laffuenoe of thia exodus u 
not great It would be rsaioiiable to Igfn; that arresu for these 
erhaea and fimr 4amto»esi" would, for the most part, be made 
from tile mae aodal Mataai, and that social coaditioni which 


would iofluenca the prevalence of one would havu the sattw 
cffoct'UpoD the other That is, if pubUc drankertis were gone 
in any numbers from the dty, publio brawlers wouM be also. 
Yet this is precisely the reverse of what our study of asumlt hm- 
ibowB. Upon Fig I I have shown, by means of a dotted curve, 
the arrests for tms crime for tbe same jrcars. It shows at 
marked excesses for tbe warm months as we have defiotendes 
for dninkenneu for that season, a fact which would lessen tbe 
validity. If not entirdy negative the weight of any 
theory which might be broi^l to bear upon tbe pMleiUi 
The third hypothesis is that of the direct effmt of the 
peculiar meteorolofncal conditions, and It seems to be the 
plausible Of these, temperature is tbe only one which 
we shall here consider As shown by Fig. 9 , 
the Tclaiion between expectancy and oc*^ 
currence was worked out for each of the 
temperature groups indicated at tbe top, 
and represented by the curve Low tem* 
peratures made Iniunesa for the police 
ludge, and high ones lessened hb labours^ 
Of course, if our conclusions in the pre* 
ceding paragraph on occurrence were 
erroneous, those from tbb figure would be 
also In that case, deficlendcs for high 
temperatures shown here would be but 
concomitant variations. 

The summer is hot If there be but few 
arrests for drunkenness during the summer,, 
there can be but few dunng high tern 
peratures. On the other hand, if high 
temperatures so affect the individual that 
leu stimulant b demanded than dunng 
those which are lower, we have here the 
cause of the pcculianties shown in Fig 1 
There are many reasons for believing 
that this IS the cue In the first p)ace» 
there is every reason to beJbvc that 
the vitality of the body is lower in cold weather than 
^ring that which is rooderatelp warm This in Itself would 
influence the demand for stimulant A ** wee drappie 
b taken when ussifA/, and for many this means a drank. No 
doubt many of the kulntuis of the police court u priaonera 
struggle against their tendencies to dnnk, knowing tne conne 

S uencei. When vitality is great, ihef do 10 with lucccu. For 
ays, and perhaps weeks, they are winners, but the time cornea 
when the fight Is too severe, and they succumb. That wu on 
the day when vitality wu at its lowest ebb, and the cold oon 
tnbuted to to condition The poor fellow wu cold; 
he wu weak. The stimulant would give him immediate 
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taMthv drink problcin thM one bnaed apon the ootMaraption 
of ttqttor woaki mve, bat pqriupt u not entinly irithout tnloe 
tt oenidDly li not If it tends in the rilgbteit way to tbtow the 
tewpennee pioblent Into the hands of social rdonncra. Better 
heow tAMinents, warmer overcoats, and more nourishing food 
may Iteve more to do with it than we think. 

Edwin G Dixtee. 


If the writer of the notice, bv any remarks of his, Ht given 
anAbmce to Prof Dexter, whose industry and eorehii com 
pilatfcm of fkcts have never been called into question, he would 
greatly regret it But in so for os that notice has been the 
means of procuring from the author a most interesting letter, 
he eon only congratulate himself 
C^e might call attention to many significant cooelusioiu that 
coaid be drawn from Prof Dexter’s curves \ but perhaps the 
most prominent is that, apparently, the greatest nuraMr of 
iissiilti ore committed wbm the populace ti the most sober 
This is on entirely unexpected conclusion In this country, we 
have been repeatedly told that drunkenness is the mam cause 
of crime, especially of enmes directed against the person , and 
yet a careful elaboration of statisucs, compiled by on eminent 
ouihoritVi completely demonstrates the folt^ of such on orgu 
ment wbm opphed to the City of New York 

THK WRITBR of the NOIICR. 


amount of time saved by the numerous workers who faaiffr 
to rely upon oathors* copies would be for greater thog ihM 
people have any idea of FA. BATJIkB. 

January 31 

Bpeclflc Heat of Marble 

In 1898 we pobUsbed, m the ProcettUnii of the AmeriooD 
Academy of Aru and Sciences, a paper contommg a dlsrwsrion 
of certain mathematical probtems arising in the stody of the 
flow of heat In prisms, together with on account of on Investi¬ 
gation of the conductivities of a number of specimens of gfoas 
and of marble 

In this paiier we called attention to two gmps of fine¬ 
grained marbles, which have conductivities (nearly independent 
oi the temperature within wide limits) of 0*0008 and o*ocM 
respectively, while Carrara Statuary marble and many of the 
BrUish marbles—as Hemrs Hcricbel, Leboor and Dunn have 
shown—have conductivities of only cooci 

Within a few weeks we have found time tp determine the 
specific heats of all our marble blocks, and have obtomed the 
results given in the table which follows. 

These specimens, each of which is deKribed in our former 
j paper, hod been tying untouched In the wormed lobonUOfy 
fur a^ut ten months, and were, therelbte, neither abnormally 
' moist nor abnormally dry 


Deceptive Bibliographic Indications | 

Authors' reprints of scientific papers are indeed a boon to < 
the worker In science, especially to idm who is distant from a 
large Hbrary But their usefulneu to the recipient who is him 
■cii a writer of woiks, and not a reader only, depends to a large 
extent on whether the repnnts ore or are not provided with 
correct and complete bibliographical Indications of their origin 
Occasionally one gets a reprint without date, with no reference 
to the orwnal Vonime, and plate numbers, and even it 
may be without the name of the pcnodical from which it Is an 
extracr. But in the majority of reprints distributed nowadays, 
on attempt has been taidt to give the requisite information 
Success is hot often attained, it Is true \ Mill one is grateful for 
thegood InMntfon 

The Impeffectloni hitherto mentioned are only too easily 
observed, and the task of making them good, though weofC 
some, is not impossible if one lives long enough But among 
the reprints sent to me during the last two months are numefoos 
fntfanltfi of an error more difficult to detect, and more annoying 
initansolti. To all appearance the rejrints in question give 
the reqninte bibliographic Indications, thrir paging sc ent s to be 
that Of the ordinal, and the type shows no signs of having been 
disturbed. But in each case one or more of these appearances 
is a ^Mdoos folsehood. Here are some of the misMaiements 
o h eerved. A repnnt paged 141-147 originally appttred on 

f »p. 148-1^ A paper that occurs on pp I70-175 of the pub- 

luiog lodety^s Bnllttin has had the iy|^ spaced out so that 
|h« paginatioa of the rtpriot is 170-176. A reprint has the 
origMiar paginatioa carafmty given m [ ] on each page, and 
me from 367 to 370, the orig^ pages were 3^7*371, and 
halfC^CfSeryp^ his b^ shiA^ to the preceding. Sometimes 
tb 4 wrapper of the Tetrim glvel one set of numMrs, while the 
themselves bear another lef, eodi purporting to be the 

llie loM cose Is not so oljectionable, rince it Is dear there b 
« mistake so me w h ere. But in the ocher esses It n only bv 
cbanckthat ons detects the error Each seems trivial in itself, 
and a single imtonce hailing from some petty local club would 
p oiipd over with a boA and a grembie But examples 
nave ODgm to me alone, during a few weeks, from the pubUca 
poos of riit. German Geological Sodtty, the Zoological Sndety 
of Fmnee, the Natural Hbiory Museum of Pans, the Inter 
iwtiqul “Congren of Zootogy,** the Geological Survey of 
CmS| and ih^ 

Htb tpntempt for veradte b dmigeable to the printer, not 
die atitbSn i and the lemetty Ilea in tbf hands of the editor 
If the hdiMs’of our sdeotMe puMkatfoos would but reoBka the 
perpetual Indette en i en oi dint b eausid hy a HtUe wont of 
thomt. aqd wp^ bpt gfve dav and definite Untmetioas to 

ape naan m eacn. repnnc« w mm usepuai pegiaanon, and 
Mvef ioihlft the type wtthoet My iU»igibeiK!i—dm the 
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Variety of Harbk 


t I C« 

jSpO' j dJSMty 


Average 

T, C 

Lid I™*— 
no C ; 


'Carrara Statuary ” 

" Mexicali Onyx " 

' Vermont Siotuary ” 

" America White*’ 

«Egyptian” 

"Bardigllo” 

‘Vcrmool Cloudy While” 

** Vermont Dove Coloured ” 
' Lbbon” 

'Amerioui Block” 

'«Bebuo” 

" Afirkon Rose Ivory ” 

' Ten ness ee Focnliforous ” 
•Knoxville Pink ” 

' St. Banme ” 


0*00501 

000509 

0*00556 

0*00578 

000596 

000633 

0*00676 

0*00680 

0*00081 

0100684 

0*00685 

0*00685 

0^55 

0*00756 

0*00756 

0*00757 

0^61 


( 0572 
0569 
0582 
o 581 

0 57 » 
0$T0 

0580 
0 574 
05*7 
ort3 
0580 

®??? 

o$6y 


The resttiu or twenty two dctermmations mode between 
diHerent lemperoture limits with a number of pieces of Connim 
Statuary morue irtificblly dried at a tcmpeiature a little above 
100" C ore well represented by the following formub 

Q=o i848(/-2S)4>oxiooi9(/-2SP, 

In which Q represents the amount of beat In calories required 
to raise one gramme of thb dry morUe from 25* C to the 
temperature t 

} efferiDD Physical Laboratory, B. O Pejrck. 

Harvard University, U.S A. Robert W, Willson. 

The Coeeidm of New Zealand 

Mr. H FarouhaRi In your issue of Tanuoiy ri, p. 247, hu 
some interesting rematfks on the Coeddse or New Zeokuid, 
which, however, need to be slightly modified in the Hght of 
recent r es eorefaea, The genera of Coccidas peculiar to New 
Zeobnd ore os followsr^ 

<i) OU (type LrmcAta sraitfu/icot MaskellJ. 

One mdes. Thb b ah extremely dUiinct genus, and may be 
rsnfM os the tynof U dbtinet subfomily (nenocoleachiiiMe), 
d mkritgfrom the Cofiebm by the compound eyes of the mob, 
wberMn It boIUed t6 the OrtlMrilaK 

(d) CMwrpsriUSfife dMr hame (CMlflstwM, Moikell, not of 
BrvfM, 1835, nor Mwfksvjw, McLeny, i8aj) Five npisdes. 
M the s u ppo se d of CreforfownAe Ifound in AiumUa 

bMoog to Ce//f/(gyMr 
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(3) lA€aHQ(k%t0n^ Mukell Two apcclesi A very dUtlnct 
genui. 

The two following genera were thought peculiar to New 
Zealand, but are now known from elsewhere — 

(1) EriockUon^ Maskell The only species referred to this 
genui from elsewhere than New Zealand is E cajani^ hfaskell, 
which is in reality a Ceropiasiodes , bat Mr b L Green (in 
litL) tells me that he has ]ust received a genuine kriochitcn 
from Australia. 

(3) S0ieHOfk^a^ Maskell This is now known from North 
America ana Ceylon. 

I have no doubt at all that a// of the truly native speetts of 
New Zealand Cocndie are strictly endemic The only apparent 
eaoeptlon ia that of Erwccfcut muitispumi^ Maskell, which is 
said to occur in Australia on VrotM, but the Australian form 
was separated by Maskell as a distinct variety (var 
and it doubtless a valid species T U A. CoTKKkBi u 

Mcaina Park| New Mexico, USA, January 26 


I suppose, the curious tabooing of the lublect in the too-oftcii 
interested bicycle literature of the day D. E. Hutchins. 
Koliba, Krmilworth, nr Cape Town, January y. 


Telephones and Lightning Dlsehsrges. 

In NatiTre of February 8, Sir G O Stokes loggsitt an 
arrangement for hearing a lightning flash in a telephone. To 
heatr ine corresponding earth current, it is only necoMry to put 
a telephone in connection with the gas and water plpsi of a 
house. These pipes seem to suffice to entmpthe corresponding 
earth currents, whKh practically enable the liitener to hear the 
lightning Flashes invisible in the daylight are quite noisy in 
the telephone A. R. Hunt 

Southwood, Torquay 


TN£ GEOGRAPHY OF EUROPE^ 


The Fitting of the Cycle to its Rider 

Thebe is much interesting theory In your on the bicycle 
fitted to the nder in crank and gear, Mr Crompton (p. 87) 
But what u the practice ? 1 agree with Mr Crompton's theories, 
if a slight modincation be m^e I think that the crank length 
should DC proportional not only to a man's thigh length, but to 
the weight of a man's leg The loss of power in a DiC)n:le, as 
soon as it travels fast, arises from the loss of momentum at each 
up and do wn stroke of the leg according to the well known 
equation ^ 


Whei&M = momentuin 
fn = mass. 

V = velocity 


A slender bnilt man with a light, thin (even although long) 
leg, can afford a higher value for v because hia constant for m 
is low 

Not so the strongly built roan with a high constant for m. 
He must keep his velocity down, or M rises m value and riiere 
is a loss of power at each stroke when travelling fast 

Let me give an illustration A few days ago 1 was nding an 
8* crank and 84 gear machine rather fast on a down grade I 
travelled swiftly out easily In front of me was alow-geared 
cyclist, hiB feet flying round at a high speed, the bicycle frame 
quivering with the velocity of his sLrukc^ the cyclist breathing 
hard with his exertions As 1 overhauled him 1 heard a 
pedestrian remark against his scorching Certainly he was 
Kprehing In the sense of strongly exerting himself, but his 
exertions were mainly expended m the lost momentum of each 
stroke. The only remedy for this is a high gear 

Admitring the advantage of a high gear, the necessity for long 
cranks follows, otherwise the cyclist hai not the power to face 
hills, winds, or bad roads. Two inches increased crank length 
gives an enormously increased power of propoUion. 1 find that 
with 8* cranks and 84 gear 1 can climb hiili easier than with 
an ordinary roadster, say with cranks and 64 gear 

The increased comfort and mfeiy on a bicycle fitted as Mr 
Crompton recommends are very remarkable and pleasing The 
ampler free mouon does away with most Ipg weaiincss and 
sacidle-soreDesL The long, powerful cranks pve one a com¬ 
mand over the bicycle that it equally satisnetory up-hlU or 
down-hill One gets over the jrohnd with a long, easy swing 
Compared with im ordinary bicycle, It is like the outnde edge 
and the Inside edge In skating, or like rowing whh sliding or 
fixed seats. 

For track riding it seems possible that sbort cranks and high 
gean may give inc best ictarn for the moeeular power exertion 
expended, since v is kept down by the hi^ gear, and m 
pebbly represenu the limb of an aodve young athlete 
wefohiag peniaps 10 stone. And, since there is uttle reristance 
to be overcome, the long crank may repicsmt an tnuccessary 
high lift of 4 he 1^ 

Gonvenelyf the gnateat advantage it to be dertvod fpcim fong 
ciukt and high gsars in a hlUy and difficult eountiTf or wher e 
the winds are slroiif, as here at the Cape, wd w 4 eo the nder 
has a heavy, powerAufog. 

LoiMh^nhs and high gears necesritate an alteration to the 
fnunaoKGr bicycle ihat is trouhlesome to makers. And hence, 
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17 UROPE IS undoubtedly the most refractory of the 
^ great divisions of the earth to get within the limits 
of a jgeographical treatise. The mass and variety of data 
of high scientific accuracy are so overwhelming that it is 
impossible for any one man to make hiiriBelf acouainted 
with even a small fraction of the whole, and tne com¬ 
pilation of a book on Europe, even on the generous scale 
which two volumes permits, cannot tn thg nature of the 
case be much more than a compilation of earlier com 
pilationa In unskilled hands it could not fail to become 
a heterogeneous collection of facts , but Mr Chttholm 
has brought to bear experience and expirt knowjefjjge in 
the choice and co ordination of his material, and the result 
IS a credit to British geography It shows a great aiteunt 
of reading amongst original, and sometimes not very ac¬ 
cessible, works in many languages, which few compilers 
would have considered it necessary to undettahe 
panng a volume in a popular series. JNumeiwuMpAn^KIh 
are given throughout to the sources of infijimatiofl. and 
we hope that the second volume will be furnished yiimjp 
bibliography of the best works dealing with Surope 
whole, and with its larger regions. 

The plan of the ** ComptMium ” has always been to 
take the country rather than the continent as the unit, and 
by doing so its scientific character has sufliered, be^se 
the only possible element of unification has been Ignored. 
Mr Chisholm has endeavoured, with considerable succasa, 
to improve the plan of his volume by an excellent intrcK 
ductory chapter dealing with Europe in general^ although 
this, to our mind, is too short, while the individual 
countnes appear to be desenb^ in disproportionate 
deUiL In a senes obviously intended to convey inform¬ 
ation rather than to inculcate geographical fmnciples 
this disproportion is, however, inevitable, and it is doubt¬ 
less recognised more fully by the author than by the 
cntic. 

The gurdioff principle which has been kept in view 
throughout all the descripuons of countnes is that the 
character of a oountry at the present time is due to tte 
influence of the physical structure of the land npcnlKe 
histoncai development of the nation. Hence a good 
many ge<riogical and histoncai facts are menticmeA; but 
they are mooned, not as facu for their own sabee, but 
as working causes accounting for the present adJufitmeBt 
of peoples to lands The application of this pnncible 
has lea Mr Chisholm to commence his detailed desc^ 
tioo with Italy, which he treats with great ftilntta on 
account of lU historical impoviance. He jgives to the 
central Mediterranean penk&mla nearly twice as much 
spactuto Russia or France, and a third more than to the 
uemm empire. Intertstmg as Italy is, and vast ag was 
lU infbiesic e 00 all Eurppe, we confeM that we shqiili 
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httfkatt to Kive It so marked a pre-eminence from the 
^OMrtpbicu point of view. 

Cwiderabie stress is laid upon the importance of 
town-sites and the growth of towns. This is as it should 
be ; and we would gladly have seen the peculianties of 
wtoTf importent town-site made clearer by means of small 
plans, such as are employed in Reclus* great work, and 
in a few modem atlases. There are excellent general 
and local maps, in some cases specially prepared, tn 
others adapted from old maps, and in these instances 
bnsthng with unnecessa^ and sometimes mis spelt 
place-names, and over one hundred pictorial illustrations, 
most of which are well chosen The photograph we 
reprodnee shows the site of Amalfi, concerning which 
Mr Chishohn says, in explaining its commercial supre¬ 
macy over Naples in the Middle Ages “one may con 
jecture that in those troubled times merchants felt more 
secure on a site so well defended by nature on the side 
of the land as Amalfi ^ The disastrous landslip which 
occurred since the book was published gives a hint of 
the price exacted by nature from the posterity of the 
mercWits who acquired this defended pc»Uion 



Fig I —AbuIS 

Not the least interesting part of the book is furnished 
by the footnotes and parentheses, which abound in 
cunous or illustrative statements in the tersest form 
These are often explanations of the forms of place 
names, or the pronunciation of the more uncouth blavonic 
consonants, or the bnefest comparative statistics Mr 
Chisholm has studied the question of geographical 
ortbomphy, and introduces some forms of Russian 
transfiteiation not usually employed, such as the terminal 
letter A The difficult matter ^ the rendering of the 
Russian «is not yet fully grappled with, its phonetic value 
ttf » not, for instance, given in the case of Ekatennburg, 
nor mKiev. The spelling AVi^srA is surely wrong, if the 
usoaifonn Cassatk (whiA occurs in one place) is departed 
the only reasonable forms to adopt would appear 
to be Kosm or Kosak These, however, arc matters 
whkhdo not affect the quality or the value of the book 
Amoofst the laiger maps it is interesting to notice one 
uf the feologjrof Biirepe^ krwhtch thecoTour-scheme of 
tbelManmiottalGeologieailffs^is^snployed It has a 
■trihMi^ehd inter es ti ng appenranoe; but its kgiibility 
krenW be i mprosm l by ttmaaeptioo of reference initials, 
to s w s b le swiilhT pmom to b* dfetthgoisUed. The 
XJfihilan and Oevonisa^ m pastleolar, are very much 
alike In smalt patdms. Hugh Rotort Milu 
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T/fE UNIVERSITY OF LONDON ELECTION 

University of London has preserved its dignity 
k by retummg Sir Michael Foster as its Puia- 
mentary representative. From the commencement of the 
contest he led the way, and when the poll was declared 
on Monday the numbers were Sir Michael Foster, 1371, 
Dr Collins, 863 , and Mr Busk, 586 
That such a large majority should have been obtained, 
in spite of the feet that Sir Michael Foster entered 
the field nearly a fortnight after his opponents, is a 
result which was scarcely anticipated by the most san¬ 
guine of his supporters, and is therefore all the more 
satisfectory It shows that the majority of the electors 
are capable of taking a broad view of their responsibih- 
j ties, and that a University constituency is not influenced 
by the political practices found successful elsewhere. 
The graduates may rest assured that Sir Michael Foster 
I will guard their pnvileges, and promote the progress of 
{ Science and Learning in the House of Commons The 
' following remarks, made by the new member for the 
( University after the declaration of the poll on Monday, 
as reported in the Ttmts^ will convince the 
whole body of graduates that a representative 
in every respect worthy of the electorate has 
been sent to Parliament 

Sir Michael Foster said that the graduates had 
for the first tune in the history of the University 
returned to Parliament one of themselvea. He 
wubed to be allowed to slate how deeply he felt 
the honourable and proud position in which they 
bad placed him He took It lhat m the main they 
sent him to Parliament, not that he should add one 
more unit to this party or to that, but that he 
should place at the disposal of the Home the 
somewhat special expencnci. which he had gained 
m science and learning But the Cjrovemment of 
this country was by party, and there were only 
two sides to the I louse, on one of which he 
must lit Even if he were the supenor person he 
had been called by some newspapers, he could not 
expect to Bit in an isolated chair, and he must re 
spond to the lash of the Whips of one side or the 
other He had carefully considered on which side 
of the House he shoula sit, and he had come to 
the conclusion that it was only consistent with the 
opinions which he had expressed concerning the 
present war, and wuh the feelings whmh he had as 
to the supreme importance of strengthening the 
bonds of our great colonlea with this bttle island, 
that he should first of alt, at all events, take his seat 
among the supporters of the present Government But 
he took It that be might so order hit ways that he did 
not HCfifice to party demands, or jeopardise oy party action, 
the opportunities tlmt be ns^t Imve of fbrwaraing in the 
House all interests of science, feaming and education. He was 
subject to tradition As one who was bom in the same town as 
Oliver Cromwell, who was married from the bouse in which he 
dsralt, as one whose Ibrefethers—obeying what they thooght 
theif consoenoes — sheltered their frtend Tohn Bunyan 
whoi he preached outlaw sermoot u the woods of 
Henfbrdshifc, be felt that tnuUUoa snapped him so 
about that the war cry of dvH and rmigious bberty 
always made him prick his eai& Without saying what exact 
meamng in the new order srbkh hod given place to the old 
might be attached to those words^ It oc least meant this to him 
—thu the offalia of the nation should not be conducted either 
to the detriment or to the advantage of any particubT set of 
rdigioos opimoRt. He beUeved that that was not his tradition 
only, but the tradition of that Uahcrtlty The Univeni^ 
began as Univeroty'Colkge, and that ccAlege was founded, 
not sim|dy for local reasons, but ip afford the higbest acndemkal 
tsofoiog tp those to whom ■ocMO.-sBas more or lem denied to the 
older Univerniies. And he had a tradttlon in the Ualverdty 
itself To the University m its old form he owed all that he 
had. It had made him what be was; Did they think It was 
likely, therefore, that he ahoold take-any steps which he believed 
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would tend to deny to others the good which he himself had 
received ? He confemed that he did not wholly understand the 
CIV which had been raised of the external student—the cry 
which had been used, and, if he might say so, skilfully used, to 
clog the voting io his favour When he listened to some ex 
prtmoDS it seemed to him that the ciy meant ** We are in pos¬ 
session. and we are nnwlUiDg that others should share it with 
us.^ he couM not beU^e that to be meant, because it was 
a spirit which ynm wholly repugnant to the spint of the Uni 
'vemty And In any case he iHniself, looking all round, could 
not think otherwise than (hat the great future which he believed 
lav before the University in its new form would bring good to 
all alike who look part in it At ail events, he should hold it 
to be hu duty to labour In the House, not for the interests of 
any particular class of the University, he th^ doctors or lawyers, 
sneu of letters, men of science, or men of business, internal or 
external students, teachers or taught, men or women, but he 
should stnve to do his best for the common good of all 


JVOTES 

The sum of 5000/, previously allotted for the purchase of 
plant for the detachment of the Llcctrical Engineers Volunteer' 
•Corps going to the front, is to be locreased to 5000/ 

The death Is announced of M Emile Blanchard, member 
-cf the Paris Academy of Sciences, in the section of anatomy 
and soolog} 

The introduction of the metric s}stem of weights and measures 
■10 Russia seems to be not far off A sefaeme to that effect, pre- 
ipared b> the Ministry of Finances, has already received the ap¬ 
proval uf ihe Council of State, on the condition that Ir should 
be supplemented by a scheme for organistug the aid, aldch 
^ifierent scientific societies and tbe unlversltiei are ready to 
eender, m the verification of tbe new weights and meaiures for 
<oniiiierce This latter scheme Is nearly ready, and wUI ilioftly 
be brought before the Council of Sute In (he military phar- 
enaoopreia, publidied m 1896, all measures are already given In 
the melnc system, which has thus been rendered obligatory for 
the medical staff of tbe army 

We learn that tnffic has Just been opened on the Tnns* 
Bsikaiian section, yoo miles long, of the Siberian mllway, as fer 
«B Srydtcnsk This little town, siioaUd on the SUIka, is in tbe 
^aunllller the head of a regular steam navIgatJoD along tbe Amur, 
and, with the interruption offered by Lake Baikal, which has 
'stUl to be crossed on a steamer, Siy^tensk can now be reached 
hy rail from Moscow, a distance of about $000 miles. 

At the last meeting of the French Astronomical Society, 
Baron La Baume Plavuel gave an account of the rasulu of 
bis inquiry into the eonditloas for observing the forthcoming 
total tolar eclipse m Spain. He said that the railway service 
ds had , trams are very slow, and only leave Madrid once a 
-<lay. The chief party of the Society will make their observa- 
efooB from Alicante, which is ritoated at (he base of a high 
cliff, croWned by the strong Fort St Barbara, and on one side 
mtilcs shner down to the see. A fHeod 0/ th^ Society has 
placed a steamer at the dkq>osal of the observen, free of 
iflbaige In addItioD to this steamer moored off the coast of 
£pain, another, with a party of astronomerB on board, wfll go 
to Ai^en. Mr. Pcidval Lowell and Prof. D. P*. Todd have 
^readydnft the United ^tes to proceed to tome suitable 
itaMon Id JKovtb ^Aiirka, from whfidi to observe the eclipse. 
Ml. A. E Doii|[lam will make Bmnltanedus ofaeervatioiia 
uhdm Mr. LowelPi tfUfket in Geowhi; Meem C^k and 
^nhavearraa^ a dopdaeted tour to Talavem, where the total 
llp'^&sc wlU be party will leave London on May ai, 

nnd will Writ PBrierBmAwnx, Harrits, and Madrid on the way 
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Wn learn from Scumc that the Amencah Aeadediy of Arte 
and Sdenccs has granted from the income of tbe Rumfoid 
fond 500 dollars to Prof E C Pkkeriog, for the purpose of 
carrying out an investigation on tbe brightnestof fiUnt stars, by 
cooperation with certain observatories poeMringbu« 
scopes, and 100 dollars to Prof T W Richards, in m of a 
research on the traoiltloD poinU of crystallised salts. 

Mention has already been made of many bf tbe congfosms 
to be held m connection with the fortboomlog Intetnatfonal 
Exposition at Paris. The following list, prepa^ by the com¬ 
mittee of the Pans Intenoational Assembly, the secfstarics of 
which are Profi Patrick Geddes and Mr T. R. Marr, showstbe 
dates of some of the more impurunt congresses announced In 
science and education —Pure Science Ornithology, June 
36-30, meteorology, July 23 28, physics, August 611, mathe¬ 
matics, August 6-11, geology, August 16-28 ( electricity, 
August 183$; anthropology and archaeology, August 16-25 > 
pe)chology, August 23 25 ■ ethnogimphy, August 26-Septsmber 
I, chemistry, September 30 39 , boUny, October 1-6. Af^ied 
S^Dce and Associated Industry Horticulture, May 25 ay } 
forestry, June 4 7 ; mines and metaltuigy, June 18-23 1 
cultivation, June 20-23 < luunnce, June 25 30, sctoaiiss, June 
25 30, agricnUttie, July 1 7 ; testing of matenah, July 9'>6 t 
steam engines and machinery, July 16 18 , applied mediaoics, 
July 19 25 I architecture and naval coastroctloD, July 19-21 , 
photogmphy, July 23-28, applied chemistry, July 
navigulion, July 30-Augnst 4, pharmacy, Au^nt 8 s c coiw i fr 
and commercial geography, August 23 31 1 tmmwaySi 
tember lo-ia. fruit culture, September 13-I4* railroads, Sep¬ 
tember 20-39 Medicine and Hygiene Homoeopathy, July 
1821, profeisiooal medidne, July 23281 mediehie, August 
2 9; dermatology, August a 9 1 dentistry, August 8 143 
hygiene, August lO-iy»hypnotism, August 12-15. Kducatloo 
Modem languaga teaching, July 24 291 hightc eduoatkm, July 
30-Attgnst 3 i teaching of social science, July jo-AugUSt 5 \ 
primary education, August 2-51 secondary education, August 
a 5, technical, industrial education, Aogust 6-11, adueadonal 
piasa, August 9-11, Mbliognplqrp Ai^uat 16 161 teaching of 
dimwing, August ap-September 1, popular educatioa, 
tember 10-13, agricultunl instmctlda, September 14-16. 

The death is announced of Prof Thomas Eglettoo, Pro 
fetsor of mineralogy and roeUllurgy in the school of min es of 
Colnmbm Univenlty, at tbe age of sixty seven yean. 

Scuttci announces that Prof Reginald A Femenden, of tbe 
electrical engineering department of the Western Uidverslty of 
Pennsylvania, has resigned his chair to ateept a poatllon in the 
Signal Department of the United Suites Weather Bgreutar 
at Washington. 

The SimploD tuunel Is now progreming at the rate of 
sixteen feet per day It wu begun fourteen months ago, tad 
must be finished in five years and a half fniiri fts odm 
mencement 

The proposal of the Council of the Roya) Aatronomloal 
Sooety, thM tbe meetings should in futare be held at five 
o'clock, was rejected by tbe annual meeting on Friday Intt, 
and the ordinary meetings wUl thierefore oontlima to be hu)d 
at eight o’clock. Taylor*! Calendac of tbe m mtln gs oC iha 
sdenUfie bodies of London shows that the Dumber oi 
whioh commence their meetings about eight h^isioclc 4 b molu 
than twice as grest ss the number of thorn which mfietat 
four or five o’oloek. 

I We learn from tbe iSrfnslf/r ABUricom t^ a spechl oom 
I missloo has been appointed to icpoit on the ruins iA the dUr- 
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in the vicmlly of Moncot and Cortes, Colcndo, and aUo 
nfar Aatoc» Mexico, with the idea of reeerving the lands as a 
This action has been taken as a result of an 
agHathM Id Colorado for (he protectum of these ruins against 
vMkdaUst vehc hunters. Some of the beat preserved rums bare 
been mtUenly entered by cuno hunterSf who have broken 
*'hRMtd> uNdls and roofs and carried away the relics. It would 
be a whe poHcy for the U S Government to have these mins 
guarded, so that they can be investigated by experts. For- 
tunatdy, some of the best of them have not been tampered 
with as yet 

A WOTB upon recent improvements in the production of 
electrolytic copper appears in Enginttring^ and the following 
particulars have been obtained from it It is a comparatively 
siinplc matter to get a good deposit of copper electrolyticnllv, 
provided always that a sufficiently low current density Is used 
This, of coarse, involves a very large and expensive plant if 
any reasonable output of the metal u desired With greater 
current densities difficulties make their appearance, and the 
deposit, in place of being smooth and homogeneous, liecomes 
granular and lacks cohesion By certain devices of one nature 
or another, the troubles referred to above have been largely 
overcome The effect of these is shown by the fact that 10 
years ago an electrolytic bath for the deposition of copper 
commonly contained 75 to 100 times as much metal in solution 
as was deposited In 24 hours Nosradays these figures have 
been reduced to one fifth of the values stated As a conse 
quence, the proportion of the metal obtained in the wet way 
has been enormously increased, the world's production being now 
estimated at 500 tons of electrolytic copper per diem One of 
the earlier plans of increasing the output was that introduced 
by Elmorei fn which an agate burnisher was »used to con 
tinuouily pass over the surface on which the deposit was being 
made The resultant metal proved to be of extraordinary 
strength In a^ more recent dcveYqpment, a sheepskin impreg 
nated srith animal fat is used as'a burnisher Quite recently 
Mr Sherard Cowper Coles Has hit upon anoth^ plan, in which 
the copper is deposited op a veitical mandill, which is caused to 
rotate at a very rapid rme. The centrifugal force developed 
and tbe wash o( the electn^yte over (be rotatory surface keeps 
the latter clean and free from gas, and as a consequence a 
smooth and dense deposit has b^if obtained with current 
dennlics approaching aoo amperes per square foot An account 
of tbe process, together with details of the mechanism used, will 
be fou^ in a paper recently read liy Mr Cowper Coles before 
the Institution of Electrical Engineers. 

Thd Deutacher Msthematiker Veieinigung, which bolds its 
jpeetlngi concurrsntly with the Naturforschcrvenammlung, has 
publisbed the report of its meeting at Munich last year The 
meeting was attended by about eighty members, and twenty- 
two papers were read, including a ducostbn on the decimalisa* 
tioQ angles and of time. Upon the proposal of Prof Bolts 
wm, a committee wav appointed to consider the terminology 
df mnlhematica] physics. The next meeting will be held at 
Aadm, In September 190a 

Op tbe lU first numerals in the Etruscan language, vis. wrex* 
Up, Awl, W, r'e, It has been remarked by Prof Ibomsen, in 
a Aovmunicatloo to the Danlsb Academy, that we do not know 
tbdr prtclM order M. E. EUs Lsttci, wnting in tbe 
dri Ji, Isiiimi0 L^mbardp^ disenmes tbe value of the 
ouAendfiv, and tbe examination of old Imeripdons in which 
tUs word and its dcrivgtives occur would aj^>ear in qonformity 
with tbe view prevloiuly expressed that; for ptood for '* two.” 
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Ilf the TVwMrer/MMr of the Institution of Engineen and 
Shipbuilden In Scotland, xHil (2), (3), Mr W J Luke dis 
cusses the means adapted for moder^ng the rolling of ships, 
and in particular Froude's experiments. The pnncipal paint 
brought out by tbe paper, and the diacunon on It, Is the efficacy 
of bilge keels in extinguishing rolling motion, h result no doul^ 
largely due to the discontinuous motion of the water past the 
sharp edges of the keels in each swing of the ship 

Thb Rtndicmtia of the Naples Academy, v S-12. containa 
the abstract of a paper by Prof E Ascione, on the |)roperUes of 
conicoids with elliptic points, vis. the ellipsoid, hyperboloid 
of two sheets, and elliptic paraboloid deduced from projec¬ 
tions made by taking an umbiliciii as the vertex of conical 
projection, and a plane parallel to the tangent plane at the 
I umbilicus as the plane of projection The projections of the 
focal conics are evidently circlet, and the author finds that the 
projections of the lines of curvature arc obtainable liy a simple 
geometrical construction The method, which includes stereo- 
graphic projection of a sphere as a particular case, would 
appear likely to lead to a number of not difircult probleros in 
analytical solid geometry 

Thf properties of certain radio active bodies form the subject 
of a short note by M Henri Becquerel {Comptes ruidnsy cxxix 
26, 1899) The nitrate of polonium, of which samples were pro 
vided by M and Mme Curie, was found to be nearly as active 
as radium, both in its power of rendering air a conductor, and 
in its action on a photographic plate , but the radiation from this 
compound did not expeneuce any modifications in a magnetic 
field, such as occurred with radium When the polonium pre 
laration was placed in a magnetic field of from 4D00 to 10,000 
C.G S units, the impressions obtained on a photographic plate 
were just the same as when the field was absent On the other 
hand, the rays emitted by the radium when placed in the field 
exhibited strong devutions, producing on a vertical plate im¬ 
pressions bounded by spiral curves. The examination of 
these curves enables an estimate to be made of the velocity of 
propagation of radium rays. Thu velocity is comparable with 
the angular velocity due to a field of 4000 CO S units, and 
under plausible hypotheses give a veloaty of propagation for 
the radium rays of the same order as those whKh have been 
found for the kathodic rays. 

SiGNOB G Guolieimo describes id the AUt de% Ltwei, 
IX 1, certain modifications of the common hydrometer and of 
Nicholson's hydrometer His first suggestion Is a device for 
attaching movable weights to the common hydrometer with 
out the inconveniences arising from the immersion of tbese- 
weights in tbe fluid as in Sikes's form A wire in tbe foim 
of an mverted U is attached to the top of tbe hydrometer, 
and to Its ends, which bang down outside the immersion jar, 
'the movable weights are attached, being disposed symmetri¬ 
cally ^ The U shape of the wire Is, of course, necessary to 
1 ensure stabiiity In conjunction with Nicholson's hydrometer, 
Slfpor Guglielmo recommends tbe we of a graduated pillar 
for reading off naall differtoces of denidty to avoid tbe diffi¬ 
culties involved in immeraiiig thg^j A i U QfPt nt exactly to a fixed' 
marii, Finallyi a ''hydrostatic faakncCr^ hr dei^^, by 
which is meant, not the hydroitatk balance of our text books* 
but a hydrometer adapted for weighing purposes, as a substitute- 
for the common beam balance 

Tub Weather Bureau of Washington has just issued a pre- 
bminary report (Weatber Bdllctln, No ao8) on the kite ob» 
servaUons of z^, by H. C. Fnnkenfield, containing aiv 
interesting discussim oi tbe vertical gradients of tempsnlnre^ 
humidity and wind-direction at a number of statkms in thfr 
United States. The report deals with probably the largest 
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AmcHint of free atr oieteorologlcal obtemtfoni Uiken In the i 
ttine ffpace of timCi and ii a valuable contribution to the j 
general knowledf^ of the phymci of the lower levels of the j 
atmosphere The mean rate of diminution of temperature with 
increase of height, as determined from 1217 ascents to 1000 feet 
or more, was 5 o for each 1000 feet The largest grarlient, 

7° 4 per 1000 feet, was found up (u 1000 feet, after which there 
was a steady decrease up to 5000 feet, the rate becoming less 
as (he altitude increased The gradient up to 5000 feet was 
3* 8 per xooo feet, above this altitude there appears to be a 
tendency to a slow nse The relative humidity at and above 
the^surface of the earth differed but little, except at 7000 feet, 
where the Hurfoce humidity was il per cent less than that 
above. The mean result obtained from all the observationif 
showed 60 per cent at the surface and 58 per cent above, a 
difference only of 2 per cent The work contains an important ^ 
introductory paper, by Prof C F Marvin, on the construction 
and operation of the kite meteorograph ' 

Dk K Damirv\sk\ has sent to xhs Stteniijtc Amettran 
some interesting photographs and particolan of the latest im 
provementi he has mode in his balloon flying machine The 
experiments were conducted under the auspices of the Russian 
Oo\ernment in order to give the inventor an opportunity of 
demonstrating the practicability of this dirigible air ship, and 
Its feasibility for use in the Signal Service Corps of the Russian 
Army The balloon Is shown descending in the accompanying 
picture It 11 filled with pure hydrogen, and its comparatively 
small sue makes It easy to manage, three or four men being 
sufficient to start it, and half an hour long enough to fill it with 
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gas. The balloon ponesses sufficient force of uaceniion, or 
levity. & neutralise the weight of the man and tackle suspended 
from It The work done by the aeronaut may thus be entirely 
devoted to propetUng and steenng the balloon, apparently by 
means of wing systems^ wfaicb are not described in the Scimhfii 
may be seen in the illustration At one of the 
triall^SPWs flying balloon, Dr Damlewsky ascended from a 


certain place, disappeared from view and remahud cut of 
light for two hours, and then returned close to the shed fiom 
which the balloon started. The experiments have Induced a 
number of Russian experts to state that in their opinion Dr 
Danilewsky hu presented a prictical solution of the prbUem 
of aenaJ navigation 

The Botanical Oarden at Buitenzorg, Java, has followed the 
example of that at Kew, and those of some of our Culunics, In 
bringing out a Bulkhn in addition to the weU known AnnaJn^ 
The issue of the ButUitn of the Bousier Herbariuiant Geneva 
has been discontinued, and its place will be taken by 
dt VHirbter Botssitr^ to be published at irregular Icteri'als. 

We have receiied Ihe first number (January 1900) of the 
Jowmal of tkf New York Botanic Garden, edited by the 
Director of the Laboratories, Prof T D MacdoogaL It com 
mences wiih an account, accompanied by an illustration, of the 
Museum Building, which claims to be " the largest, most 
elegant, most satisfactorily illuminated, and for its purposes the 
I best adapted, ol any similar edifice in the world " A deicrip- 
I lion Is given of the structure of the building, of lU lecture 
I theatre, museums, library, and laboratories. The General 
I Museum is designed to exhibit types of all the families and 
I tribes of plants, from the slime moulds or Myxoraycetes to the 
I Compositee , and an intetesting feature of the collection la that 
fossil plants are shown along with the living ones to which they 
are most nearly related Then follow short papers on cum 
paratlve forestry, on etiolated pUnts as food, on mycorhltas of 
orchids. In which it u stated that the roots and underground 
organs of every one of more than seven hundred spedet ex¬ 
amined were found to be infested by tymbiolic fungi, and on 
colours. 

Wb have received the fifth number of another new Argawlinc 
scientific journal, Comnmcacianes del Muue Nachned dt 
Buenos Atns To this part Seilor Amcghino contnbutes an 
illustrated account of a small skull from the 4 *arank deposits 
described last year under the name of ArrhtnoUmnr, and now 
regarded as indicating a new order of mammals allied to the 
Lemurs Thu skull, which u remarkably short and broad, pre* 
sents the unique feature of having Ihe nasals soldered together 
and placed in a clelt between the maxillae and the premaxUbe in 
such a manner that, according to its deaenber, there is no nasal 
aperture * Another peculiarity is the presence of a preorbital 
vacuity in the cranium, and of an unowificed space on each nde 
of the deniary portion of the lower jaw, in both of which respects 
It resembles the skulls of certain reptiles and birds. If rightly 
described, and really mammalian, the specimen is of surpassing 
interest, and demands the best attention of lystematuts. In 
another article in the same journal, Seflor Mercerat contribotes 
his quota to the already teeming literature oti the "last of 
thu ground slolhs" {Neomjflodon or Ghssotkertmm), m the 
course of which he severely criticises the determinations made fay 
his countrymen of some of the associated remains of other 
animals. 

The RepeWt for 1899 on the Lancariiire Sea firiieries Labor¬ 
atory at University College, Liverpool, and the Sea fish 
Hatchery at Plel, drawn up by Prof Herdman, oonuins a very 
important account of the common cockle by Mr J Johnstone, 
who treau his subject both from the soohigicalaDd the eoooomkal 
point of view The anatomy of this moHusc is very foBy 
I described, wnh some excellent figures, but the chler general 
I Interest centres on the economical aspect Cockles form the 
food of several kinds of valuable fishes, more eipedalty the 
plaice and the dab, while vast numbers are said to be consumed 
by the larger sea Urda And we have a remarkable instanee oT 
bow protection afforded to one groop of ani m als reacts cm 
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soother, in Chtt itateiiient thst the recent decreue in lomeaf the 
T niKH/diiie cockle bedi n directly tttrlbauble to the Incrcaee m 
sen-gaUt dM to the opentioa of the See Birds PneereetioD 
Act. The enormottt oommerciel velne of the Lenouhlre oockle- 
finbecy will profaebly come u e reveUtion to the mejunty of our 
reedm It is Meted that 3/ per cwt u e low ettiniece of the 
vekte of the moUiuci to the fUhermeni iince e certain quantity 
are hawked in the district, but, supposing the greater amount 
to be sent to market by rail, about 6j per cwt will represent 
fairly the price paid by the consamer In the year May 1899, 
the total weight of cockles taken in Lancashire wss 6685 tons, 
of which the money value at a/ per ton u 13*370/ , and at 6/ 
per ton 40,110/ 

Mr H F WiTHKRBV has sent us an interesting little 
Irockurg^ entitled ** Two hfonths on the Guadalqulver," being 
a reprint of articles contributed to Knowledge The author 
made his trip ibr the purpose of studying the abundant bird 
life of tha valley. Some of his moat inleresting eapenencefi 
were those connected with the Great Bustard These noble 
birds were observed among long grass and com , and from 
his observations Mr Witherby was led to conclude that the 
only season when they cjuld be coursed by dogs would be 
the penod of the moulting of the old quills and the sprouting 
of the new, since at other times Bustards take at once to their 
wings and fly strongly 

Mr J J SbUKrholm, director of the Geological Survey of 
Finland, has been engaged for several years in the exploration 
of the Archaean rocks of his mother country Ilia exhaustive 
work on tbu subject, ** Ueber cine archdische Sediment Form¬ 
ation In SUd wesclichen Finland,'* accompanied by an excellent 
geological " Ueberslchtskarte" of Finland (1 3,500,000), 
another of the Tammeifori region on a larger scale, and 
nuitferoas engravings, was published, in German, in the BuUetm 
of the Finnish Geological Survey, No 6, in February last Mr 
Sedetholm, using a quoiaiion from Prof. Lap worth's introduc 
tion to his memoir, places himself explicitly under the banner 
of EngKsh aetoalism, and he endeavours to show that (he pre¬ 
sumption of the followers of Lyell and Darwin in favour of the 
existence of an immense thickness of pre Cambrian sedimenu 
is fbUy verified by a detailed study of the pre Cambruin rocks 
in Northern Europe He desenbes in great detail a typical area 
of Arducan crystalhne schists, which are so slightly metaraorphic 
(hat their original elastic character can almost everywhere be 
detected, as alio ihelr gradual change into gneiu like rocks, 
mainly through the intervention of granite veins Shortly 
describing next the Archman sediments of Eastern Finland, and 
refemng to the former observadoni of Archman clastic and 
eflosive-eruptlve rocks by Swedish gcologisU and by hiramlf, 
the author concludes that his ideas can be genemlii^ so as to 
hold good for the whole of the pre Cambrian region of Northern 
Europe, and (has have a bearing upon the solution of the 
Arcfaieaa problem altogether 

Meshes H Sothbran and Co have just issued a 
catalogue of superior second hand books in natural history 
which they are offering for sale 

Thb carrent number of Xht Goologicol Magatim contains a 
Qobce of the life and work of the Rev Osmond Fisher, the well 
known author uf the ** Physics of the Earth’s Crust " The 
memoir, which is illustrated a copy of a recent photogfRph, 
fonos one of the series of " Eminent Uvli;^ Geofogists." 

Tbk "Anales de la Ofidna Metsorold|^ Argentina" 
(Tomoad.), edited by Mr G G Davis, contains a discussion 
oi the meteorological observations made at Asuncion, the 
capital of Paraguay, and RomHo, In Santa FI , ^The volume 
it Che second part of a work on the cUmajte of these places. 
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A SRTONO edition of Prof £ Mach’s ** Principien d^ 
WUrmelehre" has Just been published by J A. Baith, of 
Ldpag The original work was reviewed in Nature in April 
1896 (vol 53, IX 539), and few alterations other than necessary 
corrections have been made The full page portraits ^ 
physicistsare better than they were in the first edition 

The first part of “ The Birds of Eastern North America," 
dealing with water birds, by Mr C B Cory, was noticed in our 
issue of February i (p 333) The second part, in which the land 
birds of the same region are described, has since been received, 
and u similar m character to the previous volume, and of 
equal importance 

With regard to a remark mode in the notice of Kollikers 

fjewcbelehre," Bd 111 i lldlfce, m Nature of February 1, as 
to the absence of on index, we ha\e been informed by the 
pubUshers that their intention u to provide an index on the 
completion of the whole work, which they anticipate will be in 
about a year from the present lime It may, however, be 
pointed out (hot as each part is practically a monograph upon 
US special deportment of histolug>, and as eleven years has 
clafwed since the appearance of the first part, the absence of an 
index to each part is a practical inconvenience which it would 
have been worth a little extra cost to remedy 

The latest number of the Ba/leltnof the Liverpool Muscumf, 
edited b> Dr H O I'orbes, is a most creditable publication, 
profusely illustrated and full of scientific contnbutions of pnme 
imporUnce Dr Forbes is sole or joint author of three articles 
of the four which make up the Bnl/elen He deMribes in detail 
a collection of stone implements in the Mayer Museum, mode by 
Mr H W Seton Karr, in mines of the ancient Egyptians dis 
covered on the plateaux of the Nile Valley Numerous excel 
lent illustrations of the implements and the workings where tbe> 
were discovered, by Mr ^ton Karr, accompany the article. As 
farther evidence of the noteworthy character of the BuUetin^ 
we may remark that there are desenbed in it fourteen new 
species of buds, one new genus and six new species of reptiles, 
eight new species of molluscs, one new genus and thirty-three 
new species of insects, and eleven new species of arthropoda, 
many of them repreMnting the results of the expedition to 
Sokotra, organised conjointly by the Bntish Muieam and the 
Liverpool Museum A special volume on the expedition will 
shortly be issued, and, judging from the present preliminary 
coatnbuUon, it will be a very valuable addition to science 

The true molecular weight of sulphur in the gaseous states 
has been made the subject of numerous researches In the 
current number of the Bertckle^ O Bleier and L Kohn give an 
account of their work on the density of sulphur vapour st very 
low pressures. They hoped to be able to make determinations 
at such a low pressure that there would be no dissociation, but 
even for a pressure of a i mm of mercury the found molecular 
weight WM 351 instead of 256, corresponding to S^. The results 
obtomed, plotted in the form of a curve, were quite sufficient, 
however, to show that the true molecular formula of gaseous 
sqlpbnr, undissociated, 11 S*, a vydue, it is interesting to note, 
which Is nxigreameDC ifith the coqclnsipns previously arrived 
at by the appUcalfon of the freexiqg-pomi and boiling point 
methods to sulphur solutions 

Recent discoveries in the space isomensm of nitrogen com 
pounds have led to attempts to resolve into acuve constituents 
compounds containing asymmetric sulphur atoms Two papers 
bearing on this subject have recently been read before the 
Chemical Society, by S Smiles, and W J Pope and S J 
Peachey, respectively In both cases methyl-ethyl thetine was 
the starting point, Soules attempting, unsuccessfully, to prepare 
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ft Strychnine or dnchonlrte salt of the thetine hydrobromule, or 
ft malftte of the base Pope and l*cftchcy succeeded in pre 
paring two Milts of the thetine with active adds (dextrocamphor 
sulphonic and dextro*a bromocamphorsulphonlc acids),but found 
that DO resolution 0 / the asymnietnc thetine into optically active 
components occurs. Hence they draw the concldsion that if 
sulphur really exists as a quadrivalent element in these salts, 
the four atoms directly arid independently attached to the 
sulphur lie in the same plane as the latter 

Thr additions to the Zoological Society's Gardens during the 
past week include an Entellus Monkey {SetnnapttMems enUllus) 
from India, presented by Mrs E J Gaudie, a Red Deer 
iCtrvtts tlapkus d) fmm Scotland presented by the Right 
Hon the Marquis of Breadalhane, K (.1 , P C , a Spanish Blue 
Magpie {Cyanopohm co^kt) from Spain, presented by Mr L. 
Tneram Baker , an Alligator Terrapin {Ch^lydra strftnUna\ a 
Floridan Terrapin {Chrystmys fontittna), a Salt water Terrapin 
{Malarflc/fmmys /e>raptn), a Sculptured Terrapin (C/ewwyt 
tttscN/pfa)^ four American Bix Tortoises {Ctsiudo (aroltnd\^ a 
Prickly Tnonyx ( Ti/w/kjt spmifrr\ two Reeves’s Terrapins 
{Dwiionta rcctvrO, a Blue Lirard {CeiyhoHotm foeniUftx)^ a 
Three striped 'Bcak{Lf€hanura trwttyafa)^ two Striped Snakes 
{TV^pidtmctns sirlalit\ a Seven lianded Snake (TroptdotteUiS 
upUmvtftattis), four Com Snakes (CVi/j/A/’/'^//a/irr), a Chicken 
Snake {Cohiber otsoMm), an American Black Snake {Za»t4ttts 
€0mstruior)^ two King Snakes {,Corontlla nine Change 

mWe Tree Frogs {ffyla v«r^tcolor) from North America, a 
CtMninon Boa [Boa ccminciat)^ an AnnulatedTerrapin {Ntcena 
smtm/a/a) from South America, eight Adorned Terrapins 
(C4ryfdmys0nM/a} from Central America, a Wrinkled Terrapin 
(CAi^rcMyr sertpia ra^ftfa) from the West Indies, two Grooved 
Tortoises {TestmU ra/ram/a) from South Africa, a Starred 
Tortoise ( eUtans) from India, deposited , two Tcehell 
Monkeys {Macaats /eMg/fettstt, d 9 ) from Northern China, pre 
sented by Dr S W Bushell, a Vulpine Phalanger ( TH(i^ 
MMFwr vM/jSsTf/Ail'from Ansiralift, presented by Miss Freda 
Gilder, three Dial Birds {Copsycims Mm/arrs) from India, 
parchftfted 


ai/B ASTRONOMICAL COLUMN 

Dkfinitivb Orbit of Combt 1897 III —Herr E. Wetsell, 
of the Helnngfors Observatory, has r^uced 168 observations of 
PcnlDe*sComet, 1897 III, made at various observatories, and 
gives the resulting definitive elements of the orbit in the 
Attr^rnmiuht Nackrukttm^ Bd 151, No 3614, as follow — 


Dtfintttm Khmwti 0/ Cornet Ftmne (1897 111 ) 
TS1S97 Dec 8*679793 Berlin Mean Time 

• = S3 sf-« i „ 

8=3* 3 8 7 J1897 a 
< » 69 35 58 a ) 

Iog,=0 131477 


Nnw Varublr Star in DRAca—Dr T D Anderson, 
of Edinbargb, has communkated to the AUr^nomucke Nath 
HthUn, No. ^18, his recent ducovery of the variability of a star 
having the followhag poaillon — 



The variation in magnitude is from 9 4 to 10 4. Neither the 
variable new the font stars used for comparison am mentioned 
in the jfsrwv 

Timb Usbd Uf £rRBMBBiDBa.<-With the current nnmber 
of the ia ismed a slip statii^ that the variable star 

nhemendcft, pnbUllicd in the Animal Campanian^ are mven in 
Greenwich avU tioMU and not m astronomical thna, as hereto 
fore. The day h divided into24 boors, and beghnat midnight 
Tlila tiMnge vaa rendtted necessary by reason of its haring 


been adopted by M Loew In the Annuaira dm Burtgu its 
LanjgihiitSj from which the data for the variable star epbemridea 
are obuined It Is thought that this change b rctnonriUe for 
the recent misleading reports as to the adoptloa by ue prii)ci|ttl 
obtervatoriei of the aril time reckoning 

Leonid Mktbors.— Signor E Fergola contribatea to the 
RtHdusnia of the Naples Academy a note on observatkmaoT 
the Leonid shower, made at the OWrvatory at ^po^moate. 
The numbers of meteors observed on Novemocr 14, 15, 16 and 
17 were 15, 30, 3a and 11, and the radiant point, as determined 
Ivy conjoint observations of Sighnri Alberti, Tcdeachl and 
Nobib, was in R A loh 8m , and declination 33*^41 


THE FUNCTIONS OF THE ENGINEERS 


^H£ success of the modern engineer » due to the fact that 
^ he has buried in the depths of oblivion the much vaunted 
empmcal rule of thumb, and that he has elevated to the heights 
of science the observations of exact practice and the exermse 
of pure reason The principle of doubt, which is the root of 
all scientific inquiry, forces him to consider every phase of weak 
ncis in the matenaU that he employs in hli structures, to ex¬ 
amine e\ery possible cause of error in hia desiijns, to ontiapatc 
every source of failure in his work The pnnciple of faith, 
which IS the outcome of the growth of his experience, must be 
continually illuminated by the light of progress, and controlled 
by the patient development and consideration of the too-long- 
hidden laws of nature The engineer must maintain hii nc 
quaintance with ever growing science so as to be able to fulfil 
promptly and accurately his duty, which Is the ^plication of 
the great principle of energy and the utilisation of the marvel¬ 
lous properties of matter to the wants, comfort and happlnnoi 
of man. 


In considering the functions of the engineer we have to con¬ 
sider his practtci and his making 

Uis what has he got to do? The practice of 

enmneering con be divided into three branches Clvu, Military 
and Naval 

The term civil was originally introduced to distinguish the 
practical man of peace from the practical man of war Engineer¬ 
ing applied to our wants and comforu fs a very different thing 
to that applied to the destruction of our foea or to protect our¬ 
selves from their wish to destroy us. War is wagM both on 
land and sco, and as the conditions involved m attack and 
defence in modem times have become 10 totally different in 
these two cases, the term military has been gradually confined 
to the operations of our army on land, while the term naval b 
applicable to the warlike opentioni of oar ffeeti. Fngland 
owes her present poauon as the centre of a great empire to b» 
naval supremacy, and she has acquired this supremacy as much 
by the inventive, constructive and maintaining powers of her 
working engineers as by the mighty deeds of bn fearless fight 
mg sailors. 

Civil engineering aids us not only to build that haven of rest 
and comfit that we call home, but to sufToand it with the 
elements of bcaltb^pure air, pure water, pure food, pure l^bt 
If we congregate together in towns or scatter ourselves in country 
districts It supfdies us with all possible means of transport by 
road, river ana rail, and of means of intercommunicauoti hy 
post, telegraph and telephone Theae means of annlbBatiiv 
time and spsioe are not only inter urban in our own country but 
intematioDal in our condnrats, and in a wider sense In^perial* 
cosmical and univerad, over the whole earth The world It 
knit ia one oonnected whole by wire We know to-day from 
that trfan&ph of art, adence and culture—the intelUgent and 
fnw Bntnfa daily public Press—the history of nearly all that 
took place yesterday over the whole globe , 

The engineer foars not the infinitely great, foe the rtait In 
their oonrieaaid him to survey the land and to cross the deep 
with safoty He spurns not the infinitely little, for the 
in their mutual actioni and rcactioiu sttp|dy him with those 
metals and thoae elements of purity and strength which give him 
the maaos to resist the fimes of natuiw so as to span the bemd 
channel, laugh at the foaming river, build the panee of gloisat 
^enham, cover acres of ground so as to di^Uy tbit year io 
Aris the goods, manufactures, and works of art, industty and 
uUUty of the whole world. 

Htury Ptmok ILC a, r H S.. dtlivsrad 
h«fim.ibc Olaagcw Awo&itloa of QvU ITnijoiErE ea Fobruary I. 


1581, VOL. 61] 


February 15, 1900] 


NATURE 


375 


H)* cnCbiMr ttdUiei matter wtiererer It can be foand. he 
delvei Into the emit of the earth for ona and mlnerala which 
fn bin weatthi cnrrency, protection and itiength \ he diva 
to the fee to nirvcy the bottom ai a bed for hia cabfoa, and to 
a* that ho baa aecam proper foondationi for hla molea, pien 
and bnakwaufi t he eiplorea the lorfocc of the earth for arucla 
of neoeirtt]^ of oae and of liinrx He irrigata the landf to 
prepare U for the Bfowth of pure and wholoome food^ for the 
fttpm of cbeming and natainlng drlnka. for the malnteOance 
of tna atoia on the ibelva of the doctofi and for thoac articla 
of puce clothing that add ao much to the comfort, clcanliaeaa and 
health of man. He utiUaa for hia parpoee the great prinaple 


in the conatruetlon of roadi, bridgea, aqveducta, canala, river 
oavintion and docka, for internal intercourac and exchange, and 
in the conatmetioo of porta, harbonra, molei, breakwaten and 
iighthonaea, and In the art of navigation by artificial mwer for 
the pnrpoaa of coomerce, and In the ooiutniction and adapta¬ 
tion of machinery, and In the drainage of citla and iowiu ** 

It U diflkttit to claiiify the aecUo^i of engineera into any 
logical Older. bat I have attempted in the following table to 
arrange methodkaliy the vanoua bcancha upon the aame 
principle ai we draw up a genealogical tree, for evciy branch 
emanata by direct deaoenC from the one root, engineering, 
which la aj^ed mence 


ENGINEERING 


Cnii^ Military 


Artillery 
(>un Moontingi. 
Exploaivea. 


I 

Ship- 

builduig 


Navai. 

_1 _ 


Manne 

Engineenng 


Hydro- Application of Stam Torpedoa 
graphy ilydraulia and Suboianne 

Electricity to the Mining 
auxifia^ machinery 
of Shi pa. 


I I I I 

Forbfica Artillery Surveying Submarine 
tlon and and Rccon Mining 
Explonvea nalaaancc 


Damtsiu 
Bella and Signali. 
Buildinga (Arch! 

tectare) 
Drainage, 

UfU. 

Lighting 
VentU^ 
Wanning 
Water <uppl) 


Mumapal 
Electrical Energy 
Gat. 

Hcmiing the Working 

Claaaet. 

IjMfmnlic Power 
Nfraene. 

Marketa. 
Overcrowding 
Parka and Recreation 
Groundi. 

PubUc Bnlldlnga. 
Public Lighting 
Rcfhae-d^ructson, 
Sewage and Drain¬ 
age. 

Slanghter-houaea. 
Smoke-prevention 
Street!. 

Trammiya. 


ItUtr^Urhan 

Bicyclea. 

Motors. 

Railwaya. 

River Navigation. 

Rotda 

Telegraphi. 

Telephonea. 

Surveying 


Ilmg 
and 
Telegraphy 


Barracks Traction 
Conitruc Rood \ 

Uon Rail nuking 
way ) 


//a/tina/ 

Breakwaters 

Ceramics. 

Chemical Industnea. 
Coinage 
Construction of 
Machinery and 
Engines. 

Docks. 

Harbours. 

Irrigation and 
Agnculture. 
Lighthouaea 
Management of 
Etutea. 

Manu6utunng Pro- 


I I 

Sarch- Balloon- 
lights. ing 


Cffsmica/ {or 
InUmaiional Untvtrs^ 
Connection of Astronomical Men- 

National Surveys, auration 
Lighlhoiua (geodesy 

Potu (Letter Hydrography 

CarniM) Manufactures. 

Stam lui^tioD 
Submarine Tele 
graphy 


Metallurgy 
Mining and Quarrying 
Kefrlgeration 
Simun SlaUooa. 
Trigonometrical Surve). 


of energTi ao aa to tmiuform it at bk will into ita vanooa forma > 
of heat, electricity, aoond, chcmlMn and material motion. ■ 
By tboe agmida he traDafocma crude matter Into Ua vanoua 
rmnenta, compouiida and atatea, so aa to aecure permanence, 
atref^ and value 

Lne ia not fra from bia graap He hu developed the 
Empire of Bketerfa, and has enoooiiged the minute micioba in 
cmutloa anniea—to liquefy and poiw our sewage, and to bd^ 
come the acavenger of oar nomep and our cities. He has by 
defoniive meaaarea freed the aoCI and the nver from tboee ruth 
leas bacterial enemka wlm invade our Aama and bnng disease 
Add death In rimlr train. 

Kn g tneeriag u divided into vaiiooa aectioDS, many of them 
bavitag thek* own hutfootlona and thdr own publiatioBi, 

The defrnirinn of a civil aa rivm in the charter of 

rive InalltatloQ, la very oompcenanlve Thla iaatltution la " a 
aodatf for the geoerai advaneement of mechanlal aeiehcc, and 
mart neitkttlam for protnothifi the aoqtfoltion of that apecia of 
kaonfodga wbkfa eounitntei the prnfeminn of a avd eaqcineer, 
Maf the mt of direedng the great teeioca of power la Baton for 
thknm and oonfanlenee of man, as the meant of p^uctlon and 
MmBc te ataUi bodi for ezMuud and haternal trade, uapplied 
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The growth of mvention m orly aga waa very alow Man 
ihelteM hlmielf in aves. How long did it take him to dewae 
a tent, or a hut, or a houie ? How long to protect himadf with 
clothing ? How long to conatiuct weapons of ofijraoe and de 
fence, not only to protect himself from wild beaau and from hu 
nelghboon, to to secure for himself food and raiment ? The 
dm protection from weather waa probably the skinx of the 
aninto he hunted, killed and ate, and the first art acquired* 
the making of leather How long did U take him to obtam a 
kimwiete of the use of fire, and of the means of pcoduciog It 
artifidelly, ao as to cook hu food and to bake the plaatk OMy 
into pou and pans for drinking and eating purpooa ? 

We have no record of theae early staga of the evolutfon of 
Che human being The fim known fucture depicts him as a 
banter. Aga mapeed before the conception of a record 
''^eogimved upon lne rock forever" aeenu to have occurred to 
him, and cbo^h stone, papyiiia, clay, akin and waa gave w 
mitffial upon which be oouM nmd in elementary pmnra bk 
viefoctea, hlS virtuca. and his commands, many oenturip p aaeed 
liefto the greatest Inveocloa the world has ever acq^nd^the 
aip^bte*—oecocred to some smart Phoenician, pcohabfo 1 a the 
land of Egypt, where pfeture-wridiig, hieroglypby, bad readied 

I 
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itB Kcme It hu Uken 3000 ynn to mature ihii invention 
The alphabet wc use to 4 ay 11 a direct descendant of that fint 
Phetnicun attempt to Indicate the elementary loundi of speech 
by letters. But wnat a change has occurred since the next great 
invention in thu direction—prlntiiM 1 The brain is now excited 
by the publication of every new fact extracted from Nature's 
storehouse. Inventions i^ng up like mushrooms. They are 
published by the Press to the wtole world at once Innumerable 
minds of all nstions are thus set to Work to utilise, develop and 
improve them Advance is rapid, and progress proceeds at a 
compound inteceit rate. 1 said it took 3000 years to mature the 
alphabet It has taken 450 years to perfect printing, but sixty 
years in our days have matured telegraphy and photography, 
and only sixty months have*been sufficient to apiply Rontgen 
rays to assist the physician to apply his mtle art to restore to 
bc^h the mainm and wounded Su^ is the advantage of 
publicity I 

Why such marvellous constructive skill and scientific progress 
should have been developed on the banks of the Euphrates and 
the Nile on the old, ana in Mexico and Peru on the new con 
tinent, so early m the history of the world, is a mystery of the 
development of the mind that remains to be satisfactonly ex 
plaineJ as much as the persistent conservatism of the negro and 
the gipsy of the present day The wicker hut depicted on 
Egyptian box reliefs 3000 years ago is the same dwelling place 
ol the same race in the present day ' 

The luxurious, roomy, and well warmed southern villa of their 
Homan conquerors failed to commend itself permanently to the 
mind of the unrefined ancient Briton Neverihelrss, the Roman 
taught us the arch, showed us how to build a bridge, and left us 
hu straight and admirable load The words arch, pont and 
street remain in our languages historical merooruls of those early 
colonists. 

The rapid progress of modem engineenng is phenomenal 
Practice grows by leaps and bounds Take any form of ener^ 
and examine its utilisation in any field of industry Take omy 
one instance of the application of eleclncity See how it comet 
to the aid of the tailor * It controls the rudder, it ventilates the 
interior and the living space of the ship, It forces the draug;ht 
and assists the raising of steam, it revolves the turrets, it trains 
and contVols the guns, it handles the ammunition, it purifies the 
drinking water, it lights up the ship Internally, it enables the 
captain to sweep the horixon with the brilliant rajri of the 
search light, and to communicate with hit tender, or with his 
commanding officer across space independent of weather, night, 
season, fog or rain It would lengihen this address too much to 
illustrate this point further Light, sound, heat chemism and 
mechanics have been equally active in the service of man, and 
have helped to speculise in many directions the functions of the 
engineer 

Tk$ Making of ikt Enpiutr -<It is idle to ignore the fact 
that the modern engineer is the outcome of high class and long 
sustained education, either imparted or self acquired Fduca 
tion means generally the training of the intellectual, moral and 
physical facullies or youth, but the education of the engineer 
never ceases os long as he remains in active piacticc I am 
still in school, and rarely fidl to acquire sOme new &ct each day 
of my life. The first foundation is cWrly a broad, solid, general 
education, not ipeclaliied in any way until the pupil has reached 
the ttage when he can work ana think for himself. But from the 
very earliest years—in fact, fioin infancy—<I advocate the cultiva¬ 
tion of the Mwers of observation, a systematic training of the 
memory, and an cncourwement of the exercise of thought. This 
Is, in reality, the sclenunc method Many peofde advocate the 
early teaching of science, but I do noL 1 advocate the oollec- 
uoo and naming of plants, the love of animals and knowledge of 
th^ haUta, the observation and explanation ok the daily occur 
tenoes in the bonm, the air and the ground. The Arr, acandle, 
the teapot, cooking, blacking honu, the dewdropi, ewnds, lain, 
wind and storm, the ebb and Aow of the tide, the perfeitMiioea 
of lope and bicycles, fanulurty explained, esdte a love oT 
nature and of sdence, and train the mmd to obs er ve, to thmk 
and to lapiember. Crmmmhm the young mind with ill dtoerted 
text book edeneer iUmtiatcId ^ experiments that geneimlly firil, 
eadtes ridldUe—^ oonmon aocompaniBMBt of Ignoranoe, 

The e ngine e r mot be a sdcntiSc man. Sdenee deals with 
the fiuts of mtuMf their laws and their theory. The eoghMer 
applies this knowledge to the uses of mnokiwL His pnetice, 
means the cofhreet imga and due execution of works. The 
preient President of the British Assoaatioo, in Us insoguial 
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address delivered at Dover, drew no distinction between natural 
knowledge (science) and applied acienee (eogiDcering). His 
illustrations to glorify the former were drawn from the triumphs 
of the latter Scienm are txpofimoniml^ such as dieniistry, 
mechanics and physics, and oktorvationiu^ soeh as botany, 
soology geology, geography, sstronomy^ bldogy, &c. Th^ 
are very numerous, and, u engineering is only another term for 
applied science, it is clear that an eoglDecr would watte Us time 
in aoquinng abstruse sciences that would be of no subaequenc 
use to him He must confine himself to those branches of 
science which will be of service to him in his future career, so as 
to enable Um to apply them to living, industry and commerce 
Maikomaiics^ the shorthand of thou^t and the purest form of 
logic, oxporiwani^ the handmaid of observation, moasnrmmt, 
the instigator of accuracy and precision, and reasattinr^ the organ 
of common sense, are the tools that shape his store oTknowledge 
which memory brings to his help when he has to practise what 
he has learnt. The boy who haa pamed well through the ordi 
nary curriculum of Khool, and proceeds thence into a univenity, 
from which he emerges as a Voung man not only well im^ra 
with the refining influences of literature and art, but with a well- 
earned degree of science, is fully prepared to commence bis 
e^neenng training, and to enter the workohopor the drawing- 
office, where alone he can acquire that combmation of knowlei^ 
and skill, and that training 01 the hmln and the band for mutual 
aid which u called technial educatrao 
The Institution of Cml En^neen will now admit into their 
body only those who can woJuce the certificate of such an edu¬ 
cational career as I have Indicated above, or who can pass sn 
examination which will give evidence of hU posscsslDg similar 
qualifications. A scientific man can become an engineer only 
when be has become an expeit through practice and experience. 

It u not a question between semnee and practice; it is a 
question between science land rule of thumb. Practice is 
always there, but rule of thumb means rule of error, until by 
repeated failures rule of thumb becomes rule of inght, which 
means the victory of organised common sense Omnised 
common sense is a very good term for science Scientific men 
talk nonseme when they observe differences between sdenceand 
practice, and so-called practical men act foolishly when they 
ignore mience, and assert that an ounce of practice 11 worth a 
ton of theory Practice based on true science means immediate 
success and economy , practice based on rule of thumb means 
error, delay and excess of estimates. The engineer cannot 
neglect the laws of nature, any more than the scientific man 
can Ignore the success of practice. The Kience of the Chair 
has, however, often been obsolete or behind the day The 
professor is not sufficiently in touch with the industrial and 
economical Interests of the country It happens that in my own 
special branch of the profession practice nos always bem m 
advance of theory The progren of telegraplw ana telephony 
owes nothing to the abstract scientific man fundamental 

principles and natuml facts that underlie the practice of electrical 
engineenng arc the teachings of actual expenence, and not the 
results of laboratory reseat or professorial teaching The 
sdenee Is, however, now established, and those who are 
acadenuc students have the advantage of acqumng a knowledge 
of facts and prindples u the class room before th^ com me nce 
their practical career. Their path is ihus mach cleared and 
their pronesi expelled They start well equipped mentatty to 
grasp and conprehend the ait of their prpfcitton 
Smeaton, WaU, Telford, Stephenson, Fairhaire, Whitworth, 
and all our early enghwera had to acquire thdr own natural 
knowledge by tbdr own individual invettigatloos. They had to 
seek out and determine first principles for themselves. AU that 
b sow changed. The science of u the sdenee el the 
Victorian era. The engineer U not now required to reicnr^ ee 
much as bb predecessors. There are now pfayrical labeiaeariea 
where it ou be done for him, but thb nuat not tempt him to 
lemen bb enthusbitn In verifying the fiueu of nature by exfen- 
menL Doubt most always be transformed to lailfar 
The chil epirineer m embrence has not onlr to know 
thoroShMgkheeeiiaee, but to oondnetthe pteotbel opemtloM 
of UspicisiMr The Urea of hu—n bdaga ere f ut tre t ed to 
hbdeJvHkllito hare faith hi the aefe^ ef bb riripp, kiig 
tonnds^ bihM M M rai|a»y trains. He b mllad epnu taadrire 
oopoli^, tompM withcommeicU ma n agreien b toaefearaiW^ 
Moroff hiv many important Imrlrete jamrial eaaem astd 
to appaar bt eodrta of bw and oommittae l ooam of BartfauMUt 
aa an expert whnma. The mental qualillea of iho reghirar 
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moft, tberefore. be of the very highest order HU icientUic 
tnidinff utd hU world wide prmctlce heve broadened his views 
aad enlarged hii mind Above all, hli character mutt lie above 
all reproach. The honour of the engineer it the honour of his 
pfomrion. The Lord Chief Justiort Bill was welcomed by 
every member of the Institution of Cl\ll Eogineen. The evil 
it is desired to suppreu U very great and very wide, but it is 
not the characteristic of the enpneer 

Let me, in conclusion, impress on you the antiouity and the 
universality of the functions of the engineer Tubil Cain was 
an inatnetor of every ardficer in brass and iron, and this before 
the Hood The very earliest remains of Egyptian, Babylonian 
and Aasyiian temfues and monuments indicate a wonderful 
knowle(%e of the stren^ of materials The Cloaca Maxima 
of the early Latin King Tarquinlus Fnscua exists still, though 
built 2,600 years m In the track of war and diplomacy, in 
the earliest days of hutory, went trade tmd commerce. The 
general became the en^neer Western Asia was covered with 
roads, not only to facilitate the transport of troops and chariots, 
but to asrist the merchant In the distribution of nis wares. In 
tcrcoune of all kinds has always been the outcome of civlllsa 
tion. The balance of power falU to the strong In days of old 
it was to the strong physically In modern days it is more to 
the itfODc mentally and financially The greatest political gift 
that mind can give to man, the greatest security for peace and 
comfort, is the ability to wield the great powers of nature so as 
to destroy human life with the greatest rapidity and at the 
greatest distance. An overpowenng fleet ana an efficient army 
are our insurance for secunty at home There is not a habit 
able spot on the face of the earth that docs not bear traces of 
the prcMfice of the er^neer He 11 the great civlliaer He 
not only immediately follows, but he sometimes even precedes 
the military conqueror He distnbates peace and good will 
without the accompaniments of fire, blood and famine Mr 
Cecil Rhodes la opening up Africa with the ** wonder working 
wire " Khartoum has bun brought within seventy hours of 
Cairo by train, and ere long, when peace is restored in that 
self disturbed country, South Africa, C^ro and Cape Town will 
be in direct and immediate communication by telegraph, and 
eventually by nil 

The engineer u not only a benefactor to his race, but he is a 
necessity of the age 


fV//iEL£SS TELEGRAPHY^ 

A^HEN Ampere threw out the suggestion that the theory of a 
universal ether, possessed of merely mechanical properties, 
might supply the means for explaining electrical facts, which 
view was u^cld by Joseph Henry and Faraday, the veil of 
nmery which had enveloped electricity bemui to lifL When 
Miuwdl pnblubed, in 1804, his splendid dynamical theory of 
the electro-magnetic field, and worked out mathematically the 
theory of ether waves, and Herts had proved experimentally 
the correctnen of Maxwell's hypothesis, we obtained, If I may 
use tbe words of Prof Fleming, “ the greatest insight into the 
hidden mechanisms of nature which hu let been made by the 
intellect of man." 

A century of program such as this has mode wireless tele 
graphy pemible. la txwic principles are established in the very 
netere of c|ectrit.lty Itseir Its evolution has placed another 
great fovee of nature at our disposal 

We cannot pay too high^ a tribute to tbe gemus of Heinnch 
Hertk who womd patiently and pertisteDUy In a new field of 
experimental phyriph end made what has been called the 
greater disooi^ In electrical science iu the Utter half of the 
nineteenth century He not only bronrtt about a great 
triumph in tbe field of theoretical phyrics, taut, by proving 
Maxwell's mntfacmntical hypothesis, he accomiriabcd a great 
triompli in the pngrem of oar knowledge of physical agents and 
phyiHriUwa^ 

1 oaonoc forbear laying one word as to the eminent electri 
dan who vu p foe dd {a bU Ust home u reeentW u Saturdw 
Ust, for it is that eeveral ymrt^ago Pn^ Hughes was 

oatheveigeofj||iraatdUepvei7iiUM, if heimd persevered in his 
eaphrimeat%.lt s ee m * peoheUe ihpt hU name would have been 
ctoeelyoqaimqfodvithnlieksamlei^ itU with lomany 
fanMejMof e hrtr fo al work-fo wnfob hegefoed so much renown 
and swfogmnt dhtfoetien, 

t AUMafd a dsoeerM driiwsd at tbe Rorsl lottitadoo, oo 
Fafousiys, Ur Iff O, HmaoL 


The exMrimental proof by Herlz thirteen years ago, of the 
identity 01 light and electricity, and the knowledge of how to 
prixluce, apd how to detect these ether waves, the existence of 
which had been so far unknown, made possible true wireless 
telegraphy I think I may he lustifiea in mying that for 
several yean the full importance of the discovery of Herts was 
realised but by very few, and for this reason the early de 
velopmcnt of its practical application was slow 

The practical application of wireless telegraphy at the prtuui 
time IS many times as great as the predictions of five years ago 
led us to expect in wo short a time The development of the 
art during the past three or four yean, and its present stale of 
progress, may perhaps Justify the interest which is now taken 
in the subject. Yet only a beginning has been made, and the 
pouibilities of the future can as yet lie only incompletely 
appreciated All of you know that the idea of communicating 
intelligence without visible means of connection u almost as 
old as mankind Wireless telegraphy by means of Hertidan 
waves 18, however, very young 1 nope that if I pass over the 
story of the growth of this new art, os I have watched it, or do 
not attempt to prove questions of priority, no one will take it 
for granted that nothing Is to be said on them subjects, or that 
all Uiat Mas been said is entirely correct. 

The time allowed for this discourse u too short to permit me 
to recount all the steps that have led up to the practical 
applications of to-day 1 believe it will probably interest yon 
more to hear of the problems which have lately been solved, 
and the very interesting developments which have taken place 
during the last few months. 

I find that a great element of the success of wireless tele 
graphy is dependent upon the use of a coherer such as 1 have 
adopted It has been my cxpericrce, and that of other workers, 
that a coherer as previously constructed—that is, a tube several 
inches long partially filled with filings enclosed by corks—was 
far too untrustworthy to fulfil its purpose I found, however, 
that if spccully prepared filings were confined mp very small gap 
(about 1 mm ) between flat plugs of silver, the coherer, if pro¬ 
perly constructed, became absolutely trustworthy In its normal 
condition the resistance of a good coherer is infinite, but when 
influenced by electric waves the coherer instantly becomes a 
conductor, its resistance falling to 100 or 500 ohms This con¬ 
ductivity is maintained until the lube is shaken or tapfied. 

I noticed that by employing similar vertical and insulated 
rods at both stations it was imposoble to detect the effects of 
elecinc waves of high frequency, and in that way convey the 
intelligible alphabetical signals, over distances far greater than 
had \xen believed to be possible a few years ago 

1 had formerly ascertained (set paper read before the Institu 
tion of Electrical Lnipnecrs by O Marconi, March 1899) that the 
distance over which it is possible to signal with a given amount 
of energy vanes approximately with tlw square of the height of 
the vemcal wire, and with the square root of the capacity of a 
plate, drum, or other form of capacity area which may be (daced 
at the top of the wires. 

The fow governing the relation of height ami distance lias- 
mlready been proved correct up to a dutance of 8^ miles Many- 
months ago it was found possible to communicate from the 
North Haven, Poole, to Alum Bay, Isle of Wight, with a height 
of 75 feet, the dutance being 18 miles. Later on two instal¬ 
lations with vertical wires of double that length, v e 150 feet, 
were erected at a distance of 85 miles apart, and signals were 
easily obtained between them Accordti^ to a rigorous appli¬ 
cation of the law, 73 mites ought to have been obtained instead 
of 85 , but, as I have previously stated, tbe taw hu been proved 
only to be approxiinatdy conect, the tendency being always on 
what I might call the right side , thus we obtain a greater dis 
taoct than the appltcation of the law would lead us to believe 
There is a remarkable mrcumstance to be noted in the cue of 
the 85 miles signalling. At the Alum Bay stetlon the mast is 
on the clifi', and there is no curvature of the earth intervening 
between tbe two stations, that u to say, a straighi line between 
tbe hue of the Haven a^ Alum Bay stations would dear tbe 
surface of the sea. But in the case of the 85 miles the two 
statkms were located on the sex level, and between them exists 
a hiU of iwater, owing to tbe earth’s curvature, amounung to 
over 1000 foet If these waves travelled only in straight lines, 
or tile elfoct wu noticeable only acrou open space, in a direct 
line, ^ rignals would not have been reeved, except with a 
vertkal wire 1000 feet high at both stations. 

While carrying out some expenments nearly three years ago 
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at SalUbuni Captain Kennedv, ILE , and I tned numeroui 
fornu of induction coils wound in the ordinary way, that u, with 
a great number of turns of wire on the secondary circuit, with 
the object of increasing, If poMlUe, the distance or range of 
transmission, but in erm case we observed a very marked 
decrease in the distance ootainable with the given amount of 
energy and height bimllar results were obtained some months 
later, I am Informed, in experiments carried out by the General 
Host Ofiice Engineers at Dwer 

In all our above mentioned experiments the coils used were 
those In which the primary consisted of a smaller or larger 
number of turns of comparative thick wire, and the secondary of 
several kyeia of thinner wire 1 believe I am right in saying 
(hat hundreds of these coils were tried, the result always being 
that fay their employment the possible distance of signalling was 
considerably diminished instead of being increased We 
eventually found an entirely new form of induction coil that 
would Work latislactoTily, and that began to increase the dis 
\ance of signalling 

The resulli given by some of the new form of induction 
coils have been remarkable During the naval mantjcuvres I 
had an opportunily of testing how much they increased ibe 
range of signalling with a given amount of energy and height 
When H*orking Mtueen the cruisers and Ettr^pc^ 1 

ascertained that when the induction coil was omitied from the 
receiver, the limit distance obtainable was seven miles, bat with 
on improved form of induction coil included, a distance of 
over nity miles couki be obtained with certainty This 
demonstrated that the coils 1 used at that lime increased the 
|jossible distance nearly tenfold I have now adopted these 
induction coils, or transformers, at all our permanent stations. 

A number of ekperiments have been earned out lo test how 
far the Wehnelt brake was applicable in substitution fur the 
ordinary make and break of the induction coil at the crans 
mitting station, lait although some excellent results have been 
obtained over a distance or forty miles of land, the amount of 
current used, and the liability of the brake gelling Gsligued or 
out of order, have been obstacles which have so &c yireveated 
Its general adoption 

As is probably known to most of you, (he system has lieen 
in pimctical dail) operation between the East Goodwin Light¬ 
ship and the South Foreland lighthouse since December 24, 
iSot. and I have good reason for believing that the officuli of 
Trinity House arc convinced of its great utility in connection 
with lightships and llghthooies. It may be interesting (o you 
to know that, as specUliy arranged by the authorities trt Trinity 
House, although we maintain a skilled as«lstanl on the light 
ship, he IS not allowed to work th** telegraph The work is 
invariably done by one of the seamen on the lightship, many 
of whom have bm instructed in the use of the Instrument 
by one of my assistants. On 6ve occasions assisunce has 
bm called for by the men on board the ship, and help obtained 
in time to avoid loss of life and property Of these five calls 
for asristance, three were for vemels run ashore on the sands 
near the lightship, one because the lightship herself had been 
run into hy a htcamer, and one to call a boat to take off a 
member of the crew who was seriously 111 

In the case of a French steamer which went ashore off the 
Goodwins, we have evidence, given in the Admiralty Court, 
(hat, by means of one short wireless message, property to the 
amount of sa.sSS/ was saved , and of this amount, 1 am glad 
to say, the owners and crews id the Hfeboati and tugs received 
jooor Thu one saving alone u probably sufficient in amount 
to equip all the llghtiUpe round Englimd with wireleu tele 
graph apparatoi more than ten times over The system has 
aU6 beM in constsnt use for the official communication between 
the Trinity Houie and the riiip, and is also used daily fay the 
men for private communication with their fomUles, dx. 

It is diffieolt to beheve that any person who knows that 
wireless telegiabhy has been in use betsreen this lightship and 
(he South FcweiaiMl day and night, u storm and sonshme, in 
fog and In gates of wiM, without breaking down on any single 
oecaMo, can belteve, or be justified in saying, that wirelm 
(etegraphy is anenutworthy or uncertain in operation. The 
lightsblp instaltelkm It, be it remembered, in aasuU damp ship, 
and ttooer oo&dftkms which try the ^em to the utmost. 1 
hope that before loM necesmry finids will be at the dis¬ 
posal of the Trinity Hotse authonti^ In voider that eomnmoi 
cation may be ee t^WW ted between other Ughtsbips and light- 
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houses and the shore, by which milUons of ponndi^ wordt ifi 
propeity and thousands of hves may be saved. 

At the end of March 1899, by ananremetit whh tte french 
Government, communicatkm was ertabiiMicd betw e en the Sooth 
Foreland Ltehthouie and Wlmereus, near Boulogne, over a 
distance of thirty mites, and vartous interesting tests weiO made 
between these stations and French warriiipe. The masisaum 
distance obtained at that time, with a hel^t of about ode 
hundred feet on the ships, was forty two miles. The coewnfs- 
sion of French naval and military officers who were appointed 
to supervise these expenments, and report to their Govennsent, 
were in almost daily attendance on ttw one coast or the odier 
for sevend weeks. They became intensely interested in the 
operations, and 1 have goM reasons to know made seriefartory 
r^rls to their Government 1 canqot allow this opportunity 
to pau without bearing willing testimony to the eourtm and 
attention which characlcriied all the dealings of these French 
gentlemen with myself and staff 

The most interesting and complete tests of the sy st em at 
sea were, however, nude dunng tne British naval manceuvret. 
Three ships of the **B” flem were fitted up, the fiagririp 
A/exaudra, and the cruisers /fma and E$i>tfa I do not 
consider myself quite at liberty to desenbe all the various tests 
to which the system was put, but I beheve that never before 
were Hertzian waves given a more difficult or responsible tariu 
During these manceuvrM 1 had the pleasure of being on board 
(he /uifOt my fnend. Captain Jackson, K N , who had done 
some very good work on the subject of wireleev telegnpl^ 
before I muTthe pleasure of meeting him, being in command 
With the /urtd there was usually a smail squadron of ernieers, 
and all orders and communications were traoimitted lo the 
the flagship, the /ttw repeating them to the ships 
around her This enabled evolutions to be earned out evon 
when the flagship was out of sight Thu would have been 
imponible by means of flags or semaphorea The wlretett 
installations on these battlmfps were kept going nighc and 
day, must important manumvies being carrira out and wuable 
information telegraphed to the Adrolm when necessary 

The greatest distance at which service messageg were sent 
was 60 nautical miles, between the Emrc/a and the /mm, and 
45 miles, between \he/uno and the AiixtmdttL Thu was not 
the maximum distance actually obtained, but the distance at 
which, under all mrcnmstances and conditions, the s y stem 
could be relied upon for certain and regular transmlinoo of 
service messages. During tests meuam were obtained at no 
less than 74 nauiieal miles (85 land mila) 

As to the opinion which naval experts have arrived at con 
ceming this new method of communication, I need onlycder 
to the letters publiilH^ by naval officers and expvts In the 
columns of the Ttrtt^s during and after the period of the 
autumn manoeuvres, and to the fact that the Admiral^ tie 
uking steps to introduce the system into geneiml use in the 
navy 

As you will probably remember, victory was giimd hy tin 

B “ fleet, andf perhaps I may venture to sumst thn (he 
facility which Admiral Sir Com[Hon Domvilie kiM of usliif the 
wlrelea telegraph m all weathers, both by day and night, eon 
irlbuted to the succen of hii openiioos. 

Commander Statham, R N , has published a very eonotee 
description of the results obtained In the Army tmd Nmytt 
illnstvaied, and I think it will be Interesting if 1 read a Aon 
extract from the admlrablo description be has wblhhcd. 

** When the reserve fleet first anembled at Tor Bay, the/iM# 
was sent nut day by day to communicate at various dtetannes 
with the flagship, sind the range was speedily inereaMd to erwr 
jDimtes,ultimatelyreachiiusomethingHkesmites. AtMOIM 
Haven the Ettrv^ was fitted out, the first step heftiff the 
secarhig to the main topmast bead of a hastily prepared nar 
carrying a small gaff or sprit, to wbioh was aKacfaM a wire, 
which was brought down to the starboard side of the quarter 
deck tbrottiA an insolalor and Into a roonqr deck bouse ou the 
lower affer-bridge which eoutained the various iMnnsenU 

When boMlUttes commenced the Mmnyo was the leading 
ship of a sqnadron of teyen emteen deipaiched to look for the 
coDvoy at toe rendetvoos. The/ snssI ras detached toaet aS^a 
link when tteee^ary and to Rout fof the enemy, aod tha w 
ship of codm Itsoaioed srith ilmitbeterlKitte stpuidRiu. Tb 
Ettr^fo war in direct communteation with (he flapfdp ' 
after teuviog Milford Haven, the gap between nachtef m joor 
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40 mdhM before dia loit tooch while rteaTolng ahead at a £ut 
gpAe& (Thfv difference between the ranftei of communication 
on tfte 4h)pe was owing to the /um> haeing a higher maat than 
Mitittafu). 

‘^Rtedting the convoy at foor o’dock one afternoon, and 
leaving it aM the several cruisers in charge of the senior 
capCiuiit the Eutofa hastened back towards another rendez 
vrraiL where the Admiral had intended remaining until he 
shoald bear whether the enemy had found and captured the 
coatrdy, ^t scarcely had she got well ahead of the slow ships 
when Juno called her up and announced the Admiral 
comiite to meet the convoy The Jnn0 was at this lime fully 
60 milM distant from the auntpa 

“Now imagine,'* says Commander Statham, **a chain of 
vessels 60 miles apart Only five would be necessary to com 
mnnkatc some vital piece of intelligence a distance of 300 
milea, receive In return their instructions, and act immediately 
all in the course of half an hour or less. This is pouible 
already Doubtless a vast deal more will be done in a year or 
two or less, tad meanwhile the authorities should be making 
all neeesury arrangements for the universal application of 
wireless telegraphy m the navy ’* 

The most important results, from a technical point of view, 
obtained during the mancnivres were the proof of the great 
increase of distance obtainable by employing the transformer 
in the rtedver, as already explained, and also that the 
curvBinre of the earth which intervened, however great the 
distance attained, was apparently no obstacle to the (rans 
mission The maximum height of the top of the wire attached 
to the instruments above the water din not on any occasion 
exceed 170 feet, but it would have been geometrically necessary 
to have had masts 700 feet high on each ship in order that a 
straight line between their tops should clear the curved surface 
of the sea when the ships were 60 nautical miles apart. This 
ihoWi that the Hertsan waves had either to go over or round 
the dome of water 5^ feet higher than the tops of the masts 
or to pass through it, which latter course 1 believe would be 
impotable 

Some time after the naval manoeuvres, with a view to showing 
the feaslUHty of communicating over contidemble distances on 
land, it was decided id erect two stations, one at Chelmsford 
and another at Harwich, the distance between them being 40 
miles Theae installations have been working regularly since 
last September, and my experiments and improvements are 
cooUnnally being carried out at Chelmsford, Harwich, Alum 
Bay, and North Haven, Poole. 

In the month of SeNember last, during the meedim of the 
Bntish Association in Dover and of tha Association Fran^aiie 
poarravaoceinent dc Science in Boulogne, a temporary instel 
lotion was fixed In the Dover Town Hall, in order that members 
g es e nt taould see the practicsl working' of the system between 
England and France Messages were exchanged with ease be 
tween Wimeren, near Bonlom, and Dover Town Hall In 
this way it was pomble for the members of the two aawiHa 
tioos to Converse across the Channel, over a distance of 30 


Doting Profl Fleming’s lecture on the “Centenary of the 
Electik uirrent," messages were tmnsmitted direct to snd re 
cehredftom France, and c 7 d the Sooth Foreland Lighthoose to the 
Eott Goodwin Lightship. An Interetang•point was that it was 
deoMmsfiatod that the great masses of the Castle Kock and 
Sooth Foreland cliflb lying betweed the Town Hall, Dover, and 
the tigiithaase did not in the least degree interfera with the 
tfo n a tas toi of signals. This result was, however, by no means 
new It only ooifinDed the renlts of moi^ previoai expen- 
menti, an of them showing that rode masses of vmconsidecahleii 
slsd IhtONenii^ between two-stathns do not In the least affect 
the'Aoidom hf communication by ether wave telegraphy 
/mrMkf of the Institiitlon of Electrical Engineers, April 1899, 

It wu during these tests that It wu found possible to 
tnamnimte dlraet from Wlmeieox to Harwich or t^lmsford, 


^ha latervOnlOg dUtam bring 85 miles. This result was 

UriMkd la a leitir from Prof. 1 > laming tadremed to the_ 

Mrdhs oD September n The disuace from Wlmerenx to 
Harwidi b ta^togittakiy ^5 miles, and from Wimereox to 
CSehO i fa rQ awSs Bkfles«of which ro miles are over sea and 
5j weg lattL The hiMit ot the poles at these sutions was 
ft had bm neoesiary fbr a Una drawif between 
taetogli of the masts to clear the corvatOMr of the canh they 


would have had to have been over 1000 feet high. 1 give these 
results to show what satisfactory progress u wing made with 
this sjTitem* 

In America wirelem telegraphy was used to report from the 
high teas the progreu of the yachts in the International Yacht 
Km, and I think that occasion holds the record for work done 
in a ^ven time, over four thousand words being transmitted in 
the space of leu than five hours on several different days 

Some tesu were earned out for the United Slates Navy , but, 
owing to insufficient apparatus, and to the fact ihat all the 
latest improvements hM not been protected in the United 
States at that time, it was im|x)Sftihle to give the authonties 
there sneh a complete demonstration as was given to the Bntish 
authorities dunng the naval mameuvres. Messages were trans 
mitted between the battleship Massa^Ausfifs and the cruiser 
Meu yarA up to a distance of 36 miles 

A few days previous to my departure from America the war 
In South Auica broke out Some of the officials of the American 
line suggested that, as a permanent installation existed at the 
Needles. Isle of Wight, it would be a great thing, if possible, to 
obtain the latest war news before our anival on the Si Paul nt 
Southan^on 1 readily consented to fit op my instruments on 
the Si Pauly and succeraed in calling up the Needles station 
at a distance of 66 nautical miles By means of wireless 
lelegiaphyt all the important news was transmitted to the 
St Paul while she was under way, steaming twenty knots, and 
messages were despatched to several places by passengers 
on board News was collected and printed in a small paper 
calletl the lyamatlaulH Ttnus several hours before our arrival 
at Southampton 

This was, I believe, the first instance of the passengers of a 
steamer receiving news while several miles from land, and seems 
to point to a not far distant prospect of passengers maintaining 
direct and regular communkstion with the land they are leaving 
and with the land they are approaching, by means of wireless 
telegrai^y 

At the lon^ reuuest of the War Office, we sent out Mr 
Bullocke and five or our assistants to South Africa It wu the 
intention of the War Office that the wireless telegraph should 
only be used at the base and on the rai1wa)s, but the offioers on 
the spot realised that it could only be of any pmctkal use at the 
front They therefore uked Mr Bullocke whether he wu 
willing to go to the front At the whole of the oistsUnts 
volunteered to go anywhere with Mr Bullocke, their serv^es 
were accepted, and on December 11 they moved up to the 
camp at Do Aar But when they arrived at Dc Au, they found 
that DO arrangements hod been made to supply poles, lutes, or 
balloons, which, u you all know, are an essential part of the 
apparalitf, and none could be obtained on the spot To get 
over the difliculiy, they manufactured some kites, and m thu 
they had the beany osslsUnce of two officers, viz Major Badtn 
Powell and Captain Kennedy, R £ , who have often helped me 
in my experiments in England (Major Baden Powell, it will 
be remembered, is a brother of the gallant defender of 
Mafeking ) 

The results which they obtained were not at first altogether 
tatufimtory, but this is accounted for by the fiict that the work 
lug wu attempted without poles or proper kites, and afterwards 
with poles of insufficient bright, while the use of the kites wu 
very difficult, the kites bring manufactured on the spot with 
very deficienl material The wind being so variable, it often 
happened that when a kite wu flying at one station there wu 
not enough wind to fly a kite at the other station with which 
th^ were attempting to communicate It is therefore manifest 
that their partial failare wu due to the lack of proper pre 
prilhm on tha pact of the local miHlary anthonUes, and hu 
no bearing on the practioabihty and ublliy of the system when 
carried oof under nomml conditions. 

It wu repotted that the difficulty of getting throu|^ from one 
station to another wu dM to the im in the hills. If this hod 
not been caUed from South Africa, it would hardly be credible 
that any one should have committed himself to such a very 
nnadentlfio opinion As a matter of fact, iron would have no 
greater destructive effect on these Hertzian waves than any 
other metal, the rays apparently gelling very easily round or 
over mta obstacles. A met of thirty ironclads did not affect 
the rays ^ring the naval manceuvres, and during the yacht race 
1 wu able to transmit my messages with absolute success acrou 
the very hM boUdlngs of New York, the upper storeys of 
wUcb are Iron. 
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However, oh get ling the kilex up, they ettily communicated 
from De Aar to Orange River, over a dutance of some leventy 
inilcft 1 am glad to ny that, from later information received, 
they have been able to obtain polea, which although not quite 
higti enough for long dulancea are auflliciently uiefui W e nave 
also sent a number of Major Baden Powell's Kites, which are the 
only ones I have found to be of real service 
Stations have been established at Motlder Kner, Enslin, 
Belmont, Orange River, and De Aar which W4>rk well and 
will be invaluable in case the Held telegraph line connecting 
these positions should be cut by the enemy 

ft u also satisfactory to note that (he military authorities 
have lately arranged to supply small balloons to my assistants 
for portable instsTlatiuns on service waggiins 
While I adrmre the determination m Mr Bullocke and our 
assutants in their endeavour to do the very best they could 
with most imperfect local means, I think it only right to say 
that if 1 had l>een on Ihe spot myself I should have refused to 
open an) station until the officers bad provided the means for 
elevating the wire, which, as you know, is essential to success. 

Mr Hulh^ke and another of our assistants in South Africa 
has been transferred with some of the apparatus to Natal to 
join (jeneral Buller's forces, and U is Iiaely that before the 
campaign is ended wireless telegraphy will have proved its 
utility in actual warfare Two of our assutanis bravely volun 
leered to lake an Installation throi^h the Boer lines into 
Kimberley , but the military authorities did not think fit to 
grant them permission, ns it probably involved too great a nsk 
What the bcanng on the campaign would have bm if work 
ing installations haR been established in Ladysmith, Kimberley 
and Mafeking, before they were besiei^, I leave military 
strategists to stale. 1 am sure you will anee with me that it Is 
much to be regretted that the system could not be got into these 
towns prior to the coramencement of hostilKiex. 

I find It hard to believe that the Boers possen any workable 
instnimcntiw Some insiruments ibtended for them were seized 
by the authorities at Cape Town 1 hese instruments turned 
out to have been manufactured in Germany Our assiHtanU, 
however, found that these Instruments were not workable I 
need hardly add that as no apparatus has been supplied by us 
to any one, the Boers cannot possibly have obtained any of our 
instruments. 

I have spoken at great length about the things which have 
been accomplished 1 do not like to dwell upon what may, or 
will, be done in the immediate or more distant future, but (here 
u one thing of which I am confident—viz. ihat the progress 
made this year will greatly surpass what has been accomplished 
during the last twelve months, and speaking what I believe to 
he sober ^ense, 1 say, that by means of the wireless telegraph, 
telegrams will be as common, and as much in daily use, on the 
sea as at present on land 


THE AIR MOVEAfENT AT SIMLA AND IN 
THE WESTERN HIM ALA ^ AS ^ 

IT will generally be admitted that the Meteorological Reports 
^ (hat are issued from lime to lime by the Indian authorities 
possess two very valuable featUTes. The work Is thorough In its 
esecution, and the result derived is interesting The present 
discussion of the air movement at Simla and In the Western 
Himalayas does not, in either novelty or importance, (all behrad 
the other memotrs which have preceded it, althotmh it presents 
on]v a portkm of the full investigation, which, when complete, 
will embrace a similar discussion of the obttrvations made at 
Ddrieebn^, a stauon as characteristic of the Eastern Himalayas, 
as Simla is of (be Western Two circumslances contribute to 
the interest attaching to ihu special inquiry One is, that our 
knowledge of the behaviour of (he winds in mountain areas is 
somewhat IlmItetL both on the practical and theoretical nde 
consequently* a thorough study is particularly welcome The 
other IS the suitableness of the situation for atich an inquiry, 
since 4he phenomena can exhibit themselves here on a lar^ 
scale, and the Influence of minor interfering effects be much 
elimmaled. In Indian meteorology we have to deal with large 


t 'MWjf tan Uetaorolniical M«moin, balng orcaiioMl difcuwionii and 
I of net«oraI(«lcal dau raUtioc to India and the ntichbouriDg 
Voi Ti, Part 5. (Pubtivhad Ty ord«r of U K tba Vtcoroy 
L Govarnor-Garicnl of India In Council under the diraciion of John 
If A , F R 8 , Cl E., Calcuiia, 1899.) 
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masses of air, subject to periodic laws and partaking of the 
general movement of the air at the earth's surface. In this 
particulsr instance, we have the Indo-Gahgetk fflaln stretobfng 
from (he North Punjab to East Bengal, some 1350 miles tong, 
and 300 miles in average breadth The whole of this area Is 
below 1000 feet in elevation, and probably averages barely 400 
feet above the sea. From this pula the outer ranges 01 the 
Himalayas rise with remarkable aoraptness over nearly tlm whole 
length On the northern side, by way of contrast, we have the 
elevated tableland of TTubet, of which a considermble portion 
exceeds i4«ooo feet In elevation, coiMltuting the great pro 
tuberance above the general level of the earth's sor&ce, of 
which the Himalaya and Karakoram mountains are iiothing 
but the northern and southern borders In thu noble theatre 
and laboratory, the movements of the air peculiar to mountain 
areas can be studied vnth effect, and yet, by some strange 
perversity, the subject has been neglected The koowled^ 
which we have gained, and which is repeated in text books, has 
unfortunately been denied from wim registers which were 
cither not continuous in their action, or from which partial 
extracts have been made The records selected for ducoarion 
were made at 8 and 10 a ro and 4pm., consequently, the effect 
of the night winds, accompanying a tall of temperature, did not 
come within the scope of ^vestigatlon Moreover, the stations 
chosen for the anemometric instruments represented the 
characteristics of the air movement across the lower moiratain 
ranges and not the local up and down movements in the deep 
valleys which lie between these ranges It la therefore not 
Hurprising that the results derived from so partial a source need 
corrections, or that the accounts given by travellers through 
these diatnets, Umiied as they necessarily are to certain seoaoni 
of the year, do not adequately represent the whole of the 
observed phcnoafiena 

In the opening pages Mr Eliot briefly reviews the state of 
our knowledge, and sketches the work of his p r edece sso rs in 
office The conclusions derived from this hwhazard and inter 
mittent kind of observation were to the effect that souUierlv 
winds prevail throughout the whole year at the Himalayan liiil 
stations, indicating that in the south west monsoon the lower 
air current extends to these elevations , whereas, the* Cold 
weather, the air current giving these 4 lndt u the upper move 
ment complementary to the north weit^ly winds at the level 
of the plains. Moreover, the records indicated that the air 
movement is strongat in the Western Himalayas from January 
to Apnl, and is fieriest during the monsoon period frofs June 
to September To these statements, which have been fire 
quently quoted. Sir Richard Strachey added, from his own ex- 
penence and observation, that the most important feature of the 
air movcinentdn the Western HImalayu was (he up and down 
valley winds, blowing up the valleys during the day nom 9 a.m 
to 9 p m and down them during the corresponding hours of 
the night 

Mr Lllot deals with these statements in the first senes of 
ubies founded on the records of a large Bcckley anemometer, 
not particularly described He gives the number of winds re- 
corded under each of eight points of the compais for porboas 
of the years 1893-1896, and derives the constants of the well- 
known BeneHan formula r e p res e n ting the diurnal variation of 
the winds. The result is to show that the mean monthly air 
movement is In January and Febraanr approxunately S E., and 
for the remalDder of the year is N 46" c as opposed to S 61" 
W from the partial records already refcTrcd to. Other dadoc 
tions which come out of this preliminary Inquiry diow that the 
air movement is least dunng the rainy season of July and Anguft, 
gieatcst from Tanuary to May, and that, sinca the mean move 
ment is almoet as great In January and February at in 
the bot weather months, it is not a function of the t emp eia tiife. 
Mr Eliot sums up the general conclusions in the JoUowing 
terms —The air moment at Simla varies slightly 10 strength 
throughout the year, but bu two well marked maxima Sand 
minima, in no way related directly to the seascicu or to the air 
movement over the plains in Northern India, these fsets afone 
constitute a strong proof of the iDferenoe that the air mo^- 
ment over the Himalayan area is a unfouc system, Independent 
of the general air movement over tbOipujns in Northern In^hb 
and dependent on local conditions and featuces." 

Neiiner does the tUuma/ vaiialioB of the wind, whedMr in 
velocity or rotation, partake of that rimple character which has 
been ascribed to it, but within a limited nace it it not e^ to 
summarise Ihe remits of the analysis applied For Ennt 
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not polf diirnMiw the broed effeeU of greet muoiuU changes, 
bat ooniklen the minater verhaioiu noticeeble month by month 
Still anutkfied and fearing that tome cflecta are maihed by the 
Mliielou lyitem of tTeraget, into which oocauonol and irregular 
dfatgrbancet can enter with perpleaing and men misleading 
effect, he finally ttndici the air movement during normal days 
in ea^ of the eharacterittic weather periods uwt mark the 
climate of India. In this way, and in this vray only, does it 
seem poniUe to assign a correct physical Interpretation to the 
various tvpes of air movements Uw are diown to exist It Is 
impoesifale to read this aection withoiit acknowledging the 
memnee of a master Iwnd, In the closeness of the reasoning, 
w the clear marshalling of &ct8, and in the accuracy of the 
dedoctlonSi 

The broad result is to show that there u an upward move 
ment during the day houra from about 8 a.m to ( p.m , giving 
southerly winds with more or less westing, ana having their 
maxlmnm intensity at a p.m , and a downward movement 
during the remaining houra, giving northerly winds with more 
or lem easting A compansoa of the baro^rk readings, at 
the bill and main stations respectively, shows that this obwrved 
tramier of alt (from hills to plains hf night, and plains to hills 

dav) is accompanied by a similar transfer in the opposite 
dircctloos In the upper strata of the atmosphere. In other 
words, there is a complete air circulation between the hills and 
plains of the Western Himalayas. 

From the arrangement of nis facts Mr Eliot passes to a 
theoretical dUcossion baaed on the diurnal variation of the ver 
tical preasnre anomalies and of the temperature ccmdiiions pre 
vailmg in the hills and plains, establishing the existence of 
borlsontal pressure gradients from the plains to the hills in the 
day hours, and from the hills to the pUins in the night time, 
rivinn rise to alternating movements, roughly proporiioiud to 
the oiunial range of temperature in the Punjab plains The 
hottri at which the gradients disappear are worked out with 
care, and demonstrate the existence a scc-mw motion Such 


alteroaring movements cannot be without their effect on the 
temperature and humidity of the air at Simla In fact, the 
maximum day temperature over the East Punjab plains mainly 
determingi the maximum day temjMrature at SlmV while the 
height of the snow llqe on the Himalaya range will aff^ the 
mmlmutd readings. Into the cloud obiervationi and the humidity 
conditions we have not space to enter We can only say that 
the author leaves untouched no clue that can throw light upon 
this important feature of day and night alternating currents. 
The obeervationt at hii command do not extand over a very 
long period, m which it might be expected that disturbances 
would counteract and destroy each other, but by the careful 
sifting of the evidence the aotnor has been able to deduce many 
pomu of interest, and has left a model which may serve for any 
lotute discussion of local air movements. 


UNiVERSITY AND EDUCA TiONAL 
INTBLUGENCE. 

OxFOiD.—An additional year has been granted, in addition 
to the usual University period of residence, which uualifiet for 
examination In any oonour school, to th<^ members of the 
Univenky who shall have been absent on imUtary service in 
connection with the war in South Africa, 

In a oongrmtfoQ held on February 6, the preamble of the 
statute InsUtaUng the d epees of Doctor of Letters and I^tor 
of Science was approved, witbdot opposition. By this action 
the Uolverrity ttoa^akes to iostitate these degrees • the exact 
provisions of the sebeme will, of coune, be arranged later, hut 
It hu been proposed that e candidate for the degree shall submit 
papers or books containing an original contribuclon to 
Uw advancement of learning or scwnce {Sa Nature, voL 
1 r ^ 164). 

The enmton of the Unlvmity chest are authorised to expend 
ndi sums as may be neccsMiy in maintaining the rooms assigned 
CO the new department of geography. A oonsklenible number 
of have anuM UmMUvei of the opportunkies alforded 

byUdsiiewdepavtineiiL 

Cambridob.—T he de difo o of the Senate on the question of 
immhlelllng tfar ICathematM Tri^ is to be uken to-day 
fFepruary 15)^ Tim dtojuiioD by meana of fly Aeets indicates 
thot the i^quimtlsn will Iw mroog 2 but the arguments adduced 
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agamit the present proposals of the Mathematical Board, point 
rather to regression towards the old undivided and unlimited 
examination than to the maintenance of the existing Tnpos, 
with which few persons are perfectly satisfied 

The following have Ijcen appointed Flectors to the several 
scientific chairs —Chemistry, Prof Dewar , Plumian of Astro¬ 
nomy, Lord Rayleigh , Anatomy, Dr D MacAlister, Botany, 
Zoology, and Agriculture, Sir M Foster ; Geology, Mr W 
H Hudieston ( Jacksonian of Natural Plulosophy, Prof Live 
ing , Downing of Medicine, Sir T Lauder Rruntun , Mineralogy, 
bir G G Stokes ; Experimental Physics, Prof Darwin i Bngi 
neenng, Prof A B W Kennedy , PhysHilogy, Dr Gaiikeu , 
Surgery, Mr. T Holmes ; Patholo^, Dr L. Humphry , Mental 
Phlloro^y, Prof Si^wick 

Profs. Liveing, Marshall Ward, Hughes, and Somerville, 
and Messrs. Warirarton, Widdicombe, Adle, and McCracken, 
have been appointed examiners for the Diploma in Agricultural 
Science 


By the will of the late Mr W Hiddingh, who died or> 
Dccemlier 10, 1899, the University of the Cape of Good Hope 
is bequeathed the sum of 5000/ for the foundation of a 
scholarship to enable young persons to pursue and complete 
a course of professional study, the scholarship to be tenable 
for four years. The Univeruty is also bequeathed the sum of 
25,0004 for the ^rpose of Inulding a university hall and suit 
aoie university omces, and a Urge piece of ground for the site of 
the building The Smith Africu Collese will receive the sum 
of 10,000/ for the erection of a studentr building 

It appears from a return just published that the amount cx 
pended on technical education, exclusive of the sums allocated 
to intermediate and technical education under the WeUh Inter 
mediate Education Act, was in 1897-98 860,104/ , and the osii 
mated loisl expenditure dunng the )ear was 874,611/ 

The ampunts raised by loan on the aecuniy of the local latc 
under the Technical Instniaion Acts were—In 1897-98 69,333/ * 
and In 1898-99 1331583/ The total amount of the residue re 
celved under the l^ucal Taxation (Customs and Fxcise) Act by 
the coonciU of counties and county boroughs in England, except 
ing Monmouth, m respect of the financial year 1897-98 was 
834,826/, of whi:h 759,400 was appropriated to Vocational 
purposes, and 7^,426/ to the relief of rates, the latter sum in 
clttoing 42,108/ devoted by the London County Council, to 
relief of the rates Of the forty nine counties forty are applying 
the whole of the residue, and nine a part of it, to technical edu 
cation The total of (he residue pud to the thirteen county 
counals and the councils of three county boroughs m Wales- 
and Monmouth was 40,061/, and these local authorities are 
devoting the whole of it to Intermediate and technical educa¬ 
tion under the WeUh Intermedute Act, 1889. In the case of 
Ireland the residue is not applicable to technical educauon 
Twelve local authorities expetmed on technical education dunng 
the year 1897-98 5649/ , and the eslimatcd total expenditure by 
them during 1^-99 wu 4523/ 


The Massachusetts Institute of Technolo^ U well known 
to be among the foremost educational instltuUons in the United 
States. The Annual Catalogue,** for 1899-1900, which ha& 
Just been received, is an instructive volume for any one 
Interested in the methods of technical education followed in 
America. The equipment of this Institute accords with the 
view that the foum&tion of all sound technological educa^ 
tkm requires, not only thorough theoretical tmning, but 
also prolongV, well directed laboratory drill which shall 
first give the student the power of close and accurate observe 
lion, and then bring him Into direct contact with the material 
proUems of his future profession The laboratories of the 
Institute arc numerous and extensive, the Kidder laboratonea 


of chemistry affording accommodation for more than six 
hundred students; their equipment is correspondingly ample* 
and is kept well up to the rapid advances in technical 
practice. Trovlsioa is made for exact general training in the 
problems of physics and chemistry, for highly speclabied work 
in these ana other, nences, and for engineering tests and 
processes on a practical scale Great importance ts attached 
to the, study of mathematics, both as a means of mental dis¬ 
cipline, and as affording a nVessary basu for further instruction 
in the engineering and other courses. The instruction la applied 
cbemlftry includes the »e of text- and reference books in both 
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Kreoch adJ (jcrman Many other iiutancci toight be given of 
the thorough chancier of tne work boing doiie» but those cited 
Hill serve to show that the aJamDi of the Institute receive an 
education which is of service in assisting the development of 
American industries 


SOCIETIES AND ACADEMIES. 

London 

Phjalcal Society, February 9 —Annual General Meeting — 
Prot Lodge, F U S , President, in (he chair —The following 
officers were elected to form the Council —President, Prof 
Lodge, Vice Presidents (who have filled the office of President), 
T)r Gladstone, Prof Carey Foster, Prof Adams, Lord Kelvin, 
Prof Cliffon, Prof Remold, Prof Ayrton, Prof FItxgerald, 
Prof Rucker, Sir W Abney, Mr Shelford Bid well, Vice 
PresidentB, Mr Blakcsltry, Sfr Boys, Prof Everett, Mr 
Griffth. Secretaries, Messrs FI M Elder and W Watson . 
Porefgn Secretary, Prof S P Thompson, Librarian, Mr W 
WalMM, Treasurer, Prof Callendar, other members of Council, 
Prof Armstrong, Dr Atkinson, Mr W Rsily, Prof Glaie 
hrodkt Mr K II Griffiths, Mr 8 Lupton, Prof Perry, Mr 
Swinburne, Prof Threlfall and Mr J Walker —Prof Lodge 
delivered bis Presidential address, on the controversy concerning 
V olta'i contact force Those who take a metallic view of the 
Volta contact force are accustomed to deny that the Peltier 
evolution of heat measures the local £. M F existing at a June 
tlon; they assert that It measures the rate at which that same 
k M F varies with temMratore In the thermodynamic 
eouation connecting the Peltier effect with the variation of E 
with temperature. Hie E which varies is not necessarily that at 
the junction considered, but is the total E M F of the circuit 
llie reversible heat at a specified junction Is a measure of the 
metallic £. M F« located there Those who say It is a temper 
ature variation of the L.M F beg the question by locating 
the whole E M F of the arcuit at me particular junction they 
ore Gonsidenng, usually an interface of sine and copper At a 
chemical jonctlon the E M F is not purely thermal, and hence la 
not measured by the Peltier effect, it u chiefly of chemical 
origin, and is calculable from the energy of combmation of the 
malenals on either side of Che boundary At a metallic 
{unctioo there is no such chemical potentiality A strong 
current may be passed across a slnc*copper junction for years 
and no brass Is formed It is, therefore, improbable that the 
chemical affinity of sine for ^per is the propelling influence 
which causes the £ BLF located at such a junctlom In show 
ing the Volta effect experimentally, a trace of liquid can act 
detrimentally by fbrmii^ a conducting bndn between the 
platen across which the bulk of the eleetridCy pasMs as the 
metals are being separated The safest and clearest mode of 
expressing the Volu effret is that it consisU in an opposite 
charge acquired dry unc and copper while in meullic 
contact, a charge which results from an E M F of fixed value, 
and u controlled solely by this £ M F and electrostatic 
capacity It is undeniable that the order of the Volta force 
can be calculated from the differential heats of combination of 
the melals for oxvgen, although it Is doubtful whether it can be 
calculated from the heat of lormation of brass. The opposing 
■ides of the old controvert used to be called contact theorists 
and chemical theorists. Now the opposite sides are involved 
both in contact and In chemical views. It is a ouestion of 
whkh of several contacu is the effective one, and what kind of 
chemicai action or affinity is the active cause Is It the contact 
and cbemieal affinity across the metal metal J^unetions, or acrou 
the metal-air junctioni? The opposite site are thus meUtlic 
and dklectric The metal air force u of the order volta, the 
metal metal fetcc la of the order milll voRa. When a piece of 
zinc is pot m contact with a piece of copper, the dkygen atoms 
which sunoimd these bodies move awaV from the 

copper and approach slightly nearer to the sine. These slight 
mo&ns prodooe the whole Volta effect All that is oecesrery 
for the Volta effect is the inherent film on the surlace All the 
rest of the gas is mere dielectric, and might be substituted by a 
vacuum It was proposed bv ProC Perry and seconded by 
Prol Armstrong tnat a meeting should be held to dbeuss the 
addrcH. The meedag was adjourned until February 93 

lilneralofical Society, Tanuaiy 93—Pt^ A. H. Church, 
, Premdent, in the dialr —Mr E. G J Hartley, in con 
tiipM^ of his investtgatkns on the consdeudon of the natural 
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I arsenates and phosphates, gave the rcsuki of sislysai-^Of 
beudantite, whicn lead to the new formula 

3PbS04.aFe(P, As)04 6Fe(OH)*. 

Prof H A Mien found by opdeal examinatlaa that tjbe 
mioeiml was probably not uniaxial, but pscudorhombObedral.— 
Mr G T Prior described rock specuDcos from the little 
Island of Trinidad, S Atlantic, which were collected by the 
Ross Antarctic Exp^ition They consisted mainly of phomIteSfr 
with nephelenite and limburgite.—Mr W Barfow oootiamteo 
a paper on a new method of derlviiw the thirty-tsro elasass of 
cryioU symmetry, which, it Is stated. Is more rigoroua and at 
the same time simpler and more concise than the solndona 
hitherto given —Mr R H Solly exhibited crystals of dotomlte 
from the Binnenthal, In which the tetartohedral character Was 
well displayed —Mr. A L. Hall described new forms on 
crystals of copper- p y r ites from Cornwall 

Qeolofical Society, January a^—W Whitaker, FR.S., 
President, In the chair —FossUsintheUnlversItTMuseum,Oxford 

II —On two new genera and species of Crinoiaea, by Prm W J 

Sollas, t R S The first genus and species are founded on two 
calyces In the University Collection and three in the British 
Museum i all the specimens come from the Carboniforoas 
Limestone The arms and stem are at present unknown The 
Mnus in general character and structure rwaslls but 

the incorporation of the costal and dlstichal plates in the oslyx 
affords a very obvious distinction The analytis of the calyx, 
however, suggeiu the Melocnnidie, from the members of which 
it is chiefly dutlnguished by the comparatively small size of the 
costal and distlchal plates. The new iranus is a truly annactant 
form uniting ^ Mdocriiudae and the Platycrlnide, and may be 
indifferently Msoewted with either Hie second genus and species 
are foknded on a specimen in the Grlndrod Collectioo, obmined 
probably from the Silurian rocks, but from a locality not known, 
poisibly Dudley In general appearance it resembles an 
elongated form of Pixaermus^ particularly in Its calyx, but the 
armsare those of a Hetercx:nnld Thiscomunctionof charaleters, 
though rendering necemarya revhlon or the defimtloo of the 
Piiocrinidm, cannot be regarded as bringing this family ap¬ 
preciably nearer to the Heteroerinidse, which are fistulkte, whue 
the Pliocnnidm, so far as known, are not.—FoesiU in the Uni- 
versiiy Museum, Oxford 1 III —A new worm track from the 
slates of Bray Head, Ireland, with observations on the genus 
OUkamia^ w Prof W J Sol^ F K S The curious aaarking 
known as OfdkatHta have not bren hitherto recorded from other 
than the Lower Pakeoxoic rocks, alihbogh they have a wl^ 
distribution in space, being found in Ireland, in the Ardeimes, 
in Brabant, in America, add powUbly in Norway Wlille the 
organic nature of Otdkamia was scarcely a matter of doubt id 
the minds of the earlier writers, there existed a great diverrity 
of o^nion as to lu place In the otmIc world, and it wUs placed 
by different obsenm among polyrea, hydrozoa, and plants, 
respectively The talcrote<^>ioal observations made by the 
author prove that Otdhamta is not the remains of an organism, 
but merely a marking in the tack, tbovmh one which mmt be, 
neverthelen, of otganac orlgirt —Contributions to the Geology 
of Bntish Africa , Part II —The geology of Mount Kesqmi 
by Dr. J w Gregory The three main zonas of Kenya are 
chaiactcrised by differenl geological features. The k»g slope 
of the forem belt consistt in the main of volcanic aril, thouli 
the remains of secondary parasitic craters tiocnr in (t. lb 
Alpine zone consists of coarser ash, aggloniermtei, and taA, 
interbedded with lava flows and travened by numerous dykes, 
with the remains of tome secondary centres of eraptlM llw 
third looe, or pentral peak, consists of theplag which choked the 
central veqt, of beds of agglomerate, and the thick pnudnmltfwlf 
of the great lava flows.-Contributions to the Geology of Brltlril 
Essl Africa Part IIL—The ehcoUte-iyenite and ^ rehttei 
Intrusive In the ooair series, Dr J W Gregonr. Tbf loch* 
dererlbed in this paper were pven to the author ^ Mr. C W* 
Hobley Mount Zombo, sUoated in lengi 39* 13'' £. and lat 
4* a6' S, and 1519 feet high, is a mSf of coaree-gfeah^ 
elsBolitc-eyaqltei conristing of snonhoclaerTi ekcoUte, usttw 
aUotnomorphbs, and segyrine The rock must occur In the bi^ 
of Durama Sandstone, unlcn the fiMsfliforons Jaiaerie i^alee 
run westward up the low valley of the Umlm River There^ 
mentaiy senes on the eoast-tands of Bildsh Ease AfMnf iriril 
Usamberu are provirioDally anaagod by the' esther as foUbw* 1 
(5) PleistoeeM reeft, Umestoneii, aUttvfottf,'and 

Jurassic riiafof and saodwonas; Kimeriflpan, OkfbldiB^ 
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CftUovha; (3) Pombly a pre-Jurusic of tht Duroma 
Silo 4 ^otM) (1) Mfeganni mnditonds 1 ?Triasiic • (1) SabakI 
ibftlM I Upp« CarboaiferouA 

Manchbstbb 

XAtmry And PbUosophlcal ftocltty, Febnu^ 6,^Prof 
HoncA Lmb, Fi,R S , Praddent* in the chair —On the con 
propantion of a lolita^ wave, by R F Gwyther 
In Older <0 obtam mathematical fonnotie capable of espreuing 
in a few tenns the equality of nrfece prettore over tne long 
itfetebei of the eohtm wave, the wave ii retpuded u being 
Ottdnly mpported by the preteare on the outrlurtt, any defect I 
in the eqnuity of preuore over the creit being looM on, under 
certain oondiuona, aa overcome by a ilight readjuitment of the 

particles Taking in jr+1/ a term of the form tan it la 

ahown that the retalta agroo cloaelv with the experimental re 
aulta of Seott Ruuell —Op the motion of the particlea in certain 
caaes of steady fluid motion, by R F Gwyther It ia ahown 
that the lolatlon of the Lagrmnclan equation! takea the form 
where w U to be determined in terms of a, 3 , 
and /, by a quadrature,—On inCemal migration in England and 
Wales, 1881-01, by Prof A W Flux An account u given of 
the result! of sn examination of the net Inward and outward 
movement in each regiatratlon district of England and Wales 
In the interval between the censuses of 1881 and 18^1 The 
movement of the two sexes separately was taken, aa differences 
In intensity and direction for males and females were not m 
frequent. Of the 54 registntion counties (the Kidingi of York 
shire being separatmy considered), 40 showed net efflux for both 
sexes, and 7 others lor one of the two sexes, of the 632 dis¬ 
tricts 124 only showed net influx of population taking (he sexes 
together, this flgore being reduced to 119 for males and raised 
to 136 for females The net movements within the various 
counties Ipvolved a transference of about 304,000 males and 
330^000 females from one diitnct to another Movement from 
a district in one county to one in another county invdved a 
transference of about tya.ocx) males and 230,000 femaJes, whilst 
some 418,000 males and 201,000 females left the couniry The 
previoiisly observed greater migratorv tendency of the female 
seems at any rate partly due to the met that when migration is 
^s(ed bv records of birth places, the excess of migratory mala 
ere not included, owing |o (heir removal beyond the limits of 
the kingdom, Measuring Intensity of movement by the propor 
(ion of net migration to mean population, the absori^on is 
most marked in London suburbs, and in those of some pro¬ 
vincial towns in only a slightly less degree, and espectalfy is 
marked inconveniently situated wateriim places at the seaside, 
Bournemouth heeding the list The absorption Into growing 
indbstrial towns is less strongly shown than might have been 
anticipated. These movements Indicate some amelioration of 
the evils of life in crowded cities. The districts from which 
efflux has been strongest are found In the south west, in Wales, 
on the Scotch border, and in north-east Yorkshire and Lincoln¬ 
shire A cartogram illustrating the movements was exhibited 


Dublin 

Royal Irish Academy, Tsnuary 22. — Dr Benjamin 
WUHamaon, F.R S , Vico Pr^ent, in the chair —Rev W R 
Westropp Roberts, F T C D , read a paper " On the Reduction 

of the Integral to a number of other Integrals of 

the form where f(a) and f(s) are rational and In¬ 

tegral foncthmaof aand >^s), a polynomial of the degree asi " 
Tbs writec showed, in the first instance, the depended of the 
abofvelntegnl on am - i Integnls i|, . . i,and others 

of the fom Jj[$, a), hSTHig previously adopted the notation 

-r b«lna an integer The^ 

oaa 1 Integiab ij, • an ultimately shown to de 

pnd te Integrals of the form L^is)i In which m is specially 
mated to the roots of fii) ^ o like result finally arrived at is 
Oat there Is biut aaa cbM ^ elemeniary Integrals, as the general 
latcgr*] dbeufeed' in ttA paphr can, in ail cases, be made to 
febm oa a number of others of the fetm L(s, a] —Prof J P. 
O^HriQy md a papffr on the EpkdiMtes of ekilUpey Park, 
uabllo e oao ty . He called attemlob to the desenption of the 
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locality mven In the Memoir of the Geologlpsl Survey of 
Ireland oeicriptWe of the district, and pointed out thu no 
mention is made therein of these rocks, although reference u 
made to those met with in Howth and other parts of the dis 
tncL Cooriderlim the fine exposure shown at Kdhney Park, 
and the aoertsibuity of the point, he thought it desirable to 
make a map of the point where the rocks crop out, showing 
their connection witn the micaschists, which map was lulP 
mitted with the paper He also had aniUyses of the Epidiorite 
and of the enclosing micaschists made, and gave them in the 
paper He called attention to the occurrence of similar mica* 
schists at Bray Head, and suggested the posnbiHly that the 
Killlney Park rocks may be the same beds as those of Bray 
Head, but In a much more advanced stage of metamorphosU. 

Pasis. 

Academy of Sciences, February c—V Maunee L^vy 
in the chair —'Calculatioa of the orhit of a comet of which the 
geocentric movement la considerable, by MM O Callandieau 
and G Fayet Although the calculations of the orbits of the 
minor planets are sufficiently exact to enable the asteroid to be 
easily traced from day to day, considerable difTereocea arise 
between the actual and calculated podiions of some of the 
newer comets A simplification of Olocrs' method is suggested, 
which, with the aid of the auxiliary table suggested^y M 
Radau, gives very easily a qood approximation —The locali 
satlon, elimination and origin of arsenic m animals, by M 
Armand Gautier The amounts of arsenic normally mesent m 
100 grams of the fresh organ arc, for the thyroid gland, o 75 
mgr , the mammary gland, 6 13 mgr , for the brain, trace nr 
nothing: thymus gland, a distinct trace, not estimated , fur 
skin, milk, and bone, decreasing traces. The liver, kidney, 
spleen, muscles, testicles, pituitary riand, pancreas, mucous 
membranes, cellular tlsiue, salivary glands, subrcnal capnles, 
ovanes, urine and feces contain no trace of arsenic With the 
view of ascertaining the possible sources of arsenic in the food 
supply, various foM stuns were carefully examined for this 
metalldd 1 iNvad, meat and fish contained absolutely none, eggs 

K ve a very doubtful trace The author discusses the m^ico 
tal aspect of the question —Attempt at a mechanical theory 
of mountain formation Progressive ouplacement of the terres 
trial a^is, hy M Marcel Bertrand The view u put forward 
that the solid crust to the earth yields slowly to the pressures 
acting upon it, exactly as a liquid would do, except that the 
duration of the motion, insUntanepus fur a fluid, is exceedingly 
slow in the case of a s<riid —On a disease of the grape vines of 
the Caucasus, by MM Pnllieux and Delacroix Previous 
workers on ihe outbreak of vine disease in the Caucasus, in 1896, 
have ascribed the results as due to the fungus of black rot 
{Cwgfiordta Bi<hotUi)y Init doscr examination has shown 
that U is another species of Gmgtiordta^ which cone 
sponds to Pkoma rentfirmir, which is the cause of the 
Tiflis disease, to which the authors attribute the name of 
Gmpiordia —Olservations of the comet 1899 IV 

(Temf^c, 1873 li ) made with the large equatorial at the 
Observatory of Bordeaux, by MM G Rayet, F^raud and 
Eaclanaon —On the second voyage of the I'riHitss Aim II ^ by 
S A. S Pnnee Albert of Monaca—Study of the variation of 
latitude at the Observatory of Teramo, Italy, by M Jeon Boc- 
cardl The measurementa were earned out by the method of 
Horrebow-Talcott, with an instrument of Troughton and Simms 
of 75 mm aperture For four different pairs of stars the vans 
tioni of buitttde found were 1" 00, 0"*8i4, O''*67. and 0" 98 re¬ 
spectively —On a class of transformations, by M J CUinn — 
On the determination of all the akrebrstt surfec^ of double 
drcttlar generation, by M hugene Coaierat —On anhannonic 
algebraic equations, fay M Antonne —On groups of isomor¬ 
phisms^ by M G A. Milter —On vectorial masses of diicon 
unolty, by M Andr^ Broca.—The X rays and discharge gene- 
ralisauon of the noUon of kathode raya, by Af is Sagnac. A 
scal ed note deposited Tnly 18, 1898.—^ntribution to the study 
of stratifications, fay M. H Pellat borne experunenu designed 
with a view to test the hypothesis that the stratifications produced 
in a Gcissler tube arc due to the interference of direct and re 
fleeted eJectnc waves. The result wss to negauve this hypo 
tberis, there being appaien^ neither a reflected electric wave 
nor flfectiric osculating—<&i the meullic crvsulUsalioo by 
clectrioal transport of certain mtials in dtstillea water, by M 
‘ntomas TommashuL—On the surfece tension of some oi^ic 
liqukfe, by MM Ifeul Dutoit and Louis Fnderich Measure* 
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menu are given of the tempenUnre coeflkient of aur 
bee energy for a latge nnmber of llquUli, by Ramsay 
and Shieidi' method The avenge vaiae of the co¬ 
efficient found waa fl 12, riafng to a 3, for hydrocarbona 
containing two benxene rlnga, and to 2 35 to 2 50 for the aniUnea. 
The general reaulti confirm the earlier work of Raiqiay and 
Shielda on the aame aubject —On the volumetric catimaUon of 
hydrogen and chemical tenaionB, by M Alb. Colaon. Predpl 
tatrd ailver oxide, dried ^ varua without heating, ii readily 
acted upon by hydmm, alowly at ordinary temperatures, and 
more rapidly at roo*C., the abaorption bdng so complete In 
the latter case that it suffices for the vohimetnc determination 
of hydrogen In a gaseous mixture, since methane and ethane are 
unattached under the aame conditions. The silver oxide behaves 
as though It had a definite vapour pressure, the hydrogen ap¬ 
parently acting upon this vapour —Action of strong ammonia 
solution upon tne iodide of mercurdiammonium, by M Maurice 
hranfcaa. By the action of strong solutions of aromunia upon 
Iig 1 |. 2 MHs, the Iodide Hg^NI it formed, the reaction bdng 
remnble —On the borates of the maOTesium series, by M L. 
Ouvraid Definite tribasu borates of manganese, cobalt and 
nickel can be prepared in the dry way, in a state of purity suffi 
dent for analjvis.—On the acidimetnc value of the substituted 
malonic acids, compared with those of the corresponding normal 
•diadds, by M G Massol A thennochemical paper —On the 
individuality of seminasc, a soluble ferment secreted by len 
mlnoui KMs during germination, by MM £mile Bourqudot 
and li Hdrisscy. The prewnce of the new ferment, toother 
^Ith a little diastase, was shown in^germinating seeds of fenugrec 
and lucerne —Influence of a paronte upon its host, by M C 
Sauvageau —On the first fossil plant sent from Madan^r, by 
M Ed Bureau The fossil 11 a new species of EoHiutum^ 
which, as it was diKOvered by Dr Joly, is named Eqmseium 
f^fyi —On the phenomena of metamorphiim and the production 
of an iron mineral coinciding with the denudation of the plateau 
of Haye (Meurthe et Moselle), by M lileicher—On a new 
■group of homogeneous enclosures in volcanic rocks, mtcrotimtes, 
andesites and tephntei, by M A. Lacroix —Atmospheric op 
ttcaJ phenomena obseri^ at the Pic du Midi and at Bagn^res, 
by M Em Marchand —New observations on the relative wind 
m a balloon, by M G Herndte—On the production of secondary 
X rays by the human bo^, and on an important point of technique 
in radio^phy, by M Th Ciuillox —Tiie movements of expired 
air during the formation of speech sounds, by M L Gelid It 
IS concluded, from the expenments given, that the intra-buocal 
cavity is not inert, and ihst the buccal cavity does not act 
as a resonator as is usually supposed —On the mechanism of 
audition of sound and on some connected phenomena, by 
M Flrmin Larroque —On a granite from the l^renees, 

M F larroque 
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A NEW DEPARTURE IN CYTOLOGY 
Fixifu$tg^ FUrbung^ und Bau dis Protoplasmas 
KriUsdu wUsrtuckut^gon tiober Tschnik und Tksoris 
in dsrmmsrsnZsil/orscktmg Von Dr Alfred Fiicher, 
aa Prof, der Botnnik in Leipzig. Mit einer colonsten 
Tnfti, nnd %i abbildungen im text Pp. x + 362 (Jena 
Goetnv Fiicher, 1899} 

T is many years since Dr Routh administered to a 
yoathful aspirant after literary fame the celebrated 
advice to ^ venfy your references,’* and no matter what be ' 
the branch of kAtning concerned, the maxim applies, 
mntatis mntasidis^ with equal force to alL Certainly no 
one devoted to science can afibrd to disregard it, since 
extracts from the difficult text of nature are hardly less 
liable to errors of transcnption than to those of inter* 
pretation. And this is especially true in the case of a 
study such as that of cytology, for not only is the evi* 
dcnce difficult to obtain and the degree of its relevancy 
to a particular problem hard to decide, but its very 
authenticity is not to be admitted without full proof 
Prof. Fischer has thoroughly deserved the gratitude of 
all who are interested in the investigation of cell pheno* 
mens, for he has opened up (even if he cannot claim to 
have originated} a new and fruitful path of inquiry in 
attacking the very foundations on which our knowledge 
of cell structure is based He has, in fact, conducted an 
extensive investigation into the reactions obtaining 
between certain well-known proteids (in the widest sense 
of the term) and the fixatives and stains which are in 
common laboratory use. 

The importance of this procedure becomes at once 
apparent on reflecting that protoplasm, when killed, 
becomes in fact something else, yielding, inisr alia^ a 
complex mixture of proteids, and that it is Just these 
proteub which are so grouped in the dead cell as to 
produce what we term its structure. 

Many 6f the proteids can be tolerably easily recog 
nised and classified, and it is clearly imperative to learn 
as much as possible about them and their individual 
reactions with the substances employed to kill or fix 
the cell contents. It may be regarded as fairly certain 
that fixation " really implies the pnctpitation of sub¬ 
stances which, in the living cell, existed under other forms 
and other conditions. In some cases, og when salts of 
the heavy metals are used, it is probable that the metallic 
base enters into combination with some, at any rate, of 
the proteids, whilst in the case of some other fixatives, 
sudi a possibility appears to be excluded But m what- 
efVerwaythe precipitates maybe produced, it is obviously 
a matter of pnme necessity to ascertain the extent to 
which they corr^pond, in position and in form, with the 
structursl elements of the living oelL An instance m 
which such a correspondence is probable is supplied by 
the, chromosomes of a dividing nucleus. These bodies 
can be identffied m the livmg condition, although it is 
hot uhtiT after fixiag that the finer details of structure 
bedfiae atoarvft, a^ for which h would be hopeless to 
looh in the living nudeus. Now it rs precisely as 10 
the etdeat to which we are justified in regarding these 
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details as faithfully reflectmg living structure that the 
greatest uncertainty prevails. 

Many persons are satisfied by the comparative oni- 
formity exhibited in *'well-fixed” specimens when pre¬ 
pared by diverse methods. But can the cnterion of 
trustworthiness be safely sought in exquisite differentia^ 
tion alone, even though a multitude of reagents should 
conspire to produce it, unless the specific effects of each 
fixative be thoroughly understood ? Perhaps few reason¬ 
ably cautious cytologists, thus pressed, would return an 
immediately affirmative answer, although they could 
hardly conceal from themselves the fact that it is too 
often on the tacit admission of tome such postulate 
that many of the current theones and hypotheses 
depend. Small wonder then if these should sometimes, 
prove untenable when the soundness of their founda 
tions has been insufficiently tested 

Prof Fischer devotes the first seventy-two pages of his- 
book to the consideration of the reactions of certain 
selected proteids {eg albumen, albumose, peptone, 
nuclein) with the reagents commonly employed for kill¬ 
ing and fixing the cell contents. The amount of detail is 
almost bewildering, and, indeed, throughout the book the 
reader seeks in vain for short and clear summanes of the 
many lines of argument 

The results obtained are such as to throw considerable 
light on the operations of killing and fixing Some re¬ 
agents, eg osmic aad, although they rapidly destroy life, 
do not precipitate the proteids , and this feet explains 
why cells killed with osmic acid retain a considenible 
resemblance to the living condition But the action of 
osmic acid in this respect is easily affected by the presence 
of other substances, ^ acids, in the cell, whereby further 
changes may be induct Other reagents, such as acetic 
acid or alcohol, bnng down some of the proteids, the rest 
being left in solution , whilst, finally, there are still others,, 
for example, chromic acid or mercuric chlonde, which 
have a fer greater fixing (i e precipitating) power 

Again, the nature of the precipitate is often 
characteristic witness the coagulum produced in 
albumen, nuclein, or nucleic acid by treatment with 
mercunc chloride, whereas, if chromic aad be employed 
instead, nucleic acid and albumoso are both precipitated 
in a granular form But the final result is also subject 
to some amount of modification, depending on the con¬ 
ditions of the expenroent Thus alkalinity, acidity, ex¬ 
cess of either reagent, may all affect it, though in a way 
which can be calculated and reckoned with. A consider¬ 
ation of no little importance attaches to the feet that, in 
mixtures of proteids, the individual precipitate-form 
charactenstic of each proteid is still retain^ when they are 
thrown down by a fixative, and the bearing of this upon 
the probabihty of amving at a correct understanding of 
the structure of living protoplasm, from a study of fixed 
preparations, becomes immediately obvious. Indeed, it 
IS extremely probable that much of the so-called 
**structure” may turn out to be the mere expression of 
chemical idiosynciasy—interaction between proteid and 
reagent—rather than an instantaneous photograph, so tn 
speak, of the true structure of protoplasm. An example 
will make this clear Ahmann's solution (consisting of 
potassium bichromate and osmic acid) produces a vety 
constant appearance in protoplasm, consisting chiefly of 
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well-defined {(ranules lying in a spongy framework But 
a closely similar image can also be produced by sub¬ 
stituting a mixture of serum-albumen and deutcro-albu- 
mose for the protoplasm, and it is at least open to 
suspicion that the appearances are tvokid m the proto¬ 
plasmic corpse, as th^ certainly arc in the mixture, by the 
definite action of the chemicals employed 

But, although it may be conceded that the study of 
fixed (and stained) preparations is, after all, largely one 
of the structure and relations of precipitates, it would be 
going a deal too far to regard this as at once invalidating 
the results which have been arrived at by a careful use 
of histological methods Thus in many cases it will 
readily be admitted that the precipitation-figures indicate 
and correspond with regions of active and specud meta¬ 
bolism within the cell It may well be, however, that we 
shall find ourselves on safer as well as on more fruitful 
ground in investigating the nature of the substances in¬ 
volved in cellular activity rather than in studying the 
minute details of structure Some, indeed, have already 
regarded as illusory many of these ^appearances which 
DOW would seem to have been summoned into existence 
by the mere act of coagulation or precipitation. 
Zachanas, as well as Fischer, though working on 
different lines, has shown how much valuable knowledge 
can be obtained by micro-chemical methods, and these 
are still in their in^cy 

After dealing with fixatives, the author next turns his 
attention to staining, and in particular to the effects of 
the aniline dyes It is obviously impossible to discuss 
the whole of this complex subject here Those who are 
interested in the matter may turn to Prof Fischer’s 
treatise itself, where they wdl find an immense supply of 
further information and facts. 

The author amves at the conclusion that a chemical 
(in the ordinary acceptation of the term) interaction be¬ 
tween dye and tissue elements is out of the question, 
and that the process of staining is a purely physical one 
depending on the ** adsorption ” or condensation of the 
dye on the surftu:e of the ultimate particles (micelUc) of 
the stainable substance. It is pointed out that acid dyes 
differ in important physical characters, such as solubility, 
from the buic stains , and it is argued that these differ¬ 
ences, coupled with the physical structure of the body 
to be stained, will account for the particular colour re¬ 
action produced in any given instance These conclusions 
will come as a shock to those who have been accustomed 
to pin their faith on the aniline dyes, and who have seen 
in “ Cyanophily ” or “ Erythrophily ” an index of chemical 
distinction between the vanous groups of cell-constituents 
The evidence brought forward by Dr Fischer in support 
of his thesis is based not only on the observations and 
practice of technical workers , he has himself contnbuted 
an elaborate series of experiments designed to elucidate 
the phenomena of dyeing, and if his results are not 
always free from ambiguity, some margin, as he himself 
hints, must be left as a tnl^te to our imperfect acquaint¬ 
ance With the objects and processes concerned. Never¬ 
theless, so fiur as the positive evidence goes, it certainly 
seems to afford coxtfirraation of the physical, rather than 
the chemical, theory of staining phenomena. 

Following the same plan as that which yielded good 
mHUs in his investigntions on fixatives, the author ex- 
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penmented with precipitates of known proteids. He 
finds that no constant relations exist between the staining 
capacity of a proteid and its power of forming a pred* 
pitate on adding the dye to its solution Thus nucleic 
acid, which takes up buic, but not at all acid, dyes, ts 
only precipitated from solutions by the former On the 
other han^ albumen, whilst also only precipitated by 
basic dyes, is stained more especially by acid ones 

It IS very well known that it is essential in the case of 
certain fixatives (eg those containing chromic acid or 
platinum salts) to carefully wash out ” the superfluous 
fixative before staining is possible at all Pro£ Fischer 
uses these facts to support his views, assummg that 
just as the stain may be adsorbed, so also, in some 
cases, the fixative may be attracted and held, leaving no 
place for the stain until it is thoroughly washed away—a 
process which is often attended with considerable diffi¬ 
culty The same peculiarity of inhibiting staining is 
shared by some other substances, though they may form no 
precipitate with the dyes employed , thus tannin, which 
precipitates basic, but not acid, dyes, impartially inhibits 
the staining power of them all in proteids saturated 
with It Again, although platinum chloride precipitates 
eosin but not actd-fuchsin, a proteid fixed with this re¬ 
agent and not subsequently washed will not take up 
either dye, whilst chromic acid, if it be substituted for 
the platinum salt, although behaving in precisely the 
same way towards solutions of thise ifyes^ docs not 
hinder their staining at all 

As might, perhaps, have been anticipated from the 
author’s own standpoint, the fixative used may modify 
the primary capacity for stains possessed by the pro¬ 
teid, but this secondary effect is probably to be con¬ 
nected with a changed molecular or micellar form 

Another argument against a chemical explanation is 
founded on the behaviour of precipitates of even the 
same proteid towards mixtures of stains. Precipitates of 
albumose, for example, which contain granules of vanous 
sizes, select the stain according to their bulk, the larger 
granules taking up and retaining the acid (more rapidly 
diffusible) dye, whilst the smaller ones are colour^ by 
the basic stain There seems no reason to suppose that 
the granules differ chemically tn/or se, although this 
objection has actually been raised in other quarters, and 
Fischer interprets the effect as being duetothediflercnce 
in solubility, concentration, and rate of diffiisibility of 
the two classes of stains, coupled with the degree of 
tenacity with which, when once adsorbed, the molecules 
of dye are retained on the micellae of the proteid. The 
reversals of sUin so frequently met with under these 
conditions appear also to tell in favour of the physical 
or mechanic^ hypothesis But the author by no means 
confines himself to a study of simple proteids, he also 
discusses the beanngs of his results on the stainmg 
reactions of protoplasm itself 

Amongst the more interesting of the latter may be 
reckoned the charactenstic differences exhibited by the 
nucleus of the male and female gametes respectively 
Dr Fischer regards the cyanophily of the male as due to 
the dense state of aggregation of its substance, and not | 
at all as indicative of a chemical dissimilarity between it 
and the erythrophil female nucleus. His case is not 
weakened by the fact that, in those instances where 
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fiiAioo of the two nudei is delayed, the male pro-nucleus 
as it grows and gradually assumes a leas dense appear 
aace, approximates more and more m its staining reac¬ 
tion to that of the female pro-nucleus Nevertheless, it 
might also be argued that the very state of dense aggre¬ 
gation implies a chemical difference, especially when it 
IS recollected that growth perhaps involves much more 
than mere expansion of bulk 

But It must not be supposed that the evidence adduced 
IS everywhere immediately favourable to the author^s 
standpoint There are, in fact, many anomalies, espe¬ 
cially in the case of certain basic dyes, which require to 
be cleared up before Dr Fischer's views can command 
universal acceptance. It is, however, as has been 
already said, impossible to do justice to this part of his 
book within the limits of a single article. But as the 
facts adduced will be largely new to most cytologists, it 
has been thought best to utilise the available space in 
pointing out a few lines of the argument rather than, by 
venturing on detailed criticism, to trespass on the domain 
of the chemist or physicist 

By no means the least interesting part of the book is 
that devoted to an inquiry into the ongin of cell- 
structure, spindle-fibres, centrosomes, and the like As 
regards the spindle-radiations, the results of some re 
markable experiments are detailed, and these are quite 
startling owing to the apparent fidelity with which certain 
of the moat charactenstic features of cellular activity 
have been successfully imitated Other investigators 
have produced, ere now, appearances resembling the 
achromatic spindle, but the figures have never attracted 
serious attention, as the analogies between them and a 
protoplasmic structure appeared to be too feeble. In 
the present cose, however, it is very different, since the 
materials employed art akin to those which exist in the 
cell 

By injecting elder pith with sundry colloids (albumen, 
albumose, &c}, and then treating sections of the pith 
with vanous fixatives, the author succeeded in obtaining 
spindle structures closely resembling those exhibited in 
a preparation showing karyokinetic figures. Not only 
this, but It has been found possible to ascertain at least 
some of the conditions which are necessary to their 
formation 

In the first place, there must be present in the cell 
some foreign mdiflerent body which may serve as a 
centre from which the radiations may start Such a 
body IS often provided in the dead but persistent frag¬ 
ment of the onginal cell-nucleus Secondly, the pre¬ 
cipitating action of the reagent must be slower than 
Its penetrative power—it must have completely satu¬ 
rated the fixable substance as far as to the foreign 
body, before the physical change of precipitation 
sets in. Unless these conditions are both complied 
with, no radiations will arise. The importance of 
the second point at once becomes apparent when one 
recollecu the emphasis laid on of pemtraium as 

one of the essentials of a good “ fixative,** and an analogy 
between the first condition and the ongin of spindle 
fibres IS seen in those multipolar spindles associated with 
lasgc heterogeneous bodies in the cell protoplasm, which 
were first pointed out by the preMot wnter m 1893, and 
which have smee been confinhed by Mother and many 
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other investigators. Similar results were also obtained 
by allowing fixatives to diffuse from capillary tubes into 
the fixablcf proteids , the radiations then started from the 
surface of the concentrated drop of fixativ e in such a way 
as to simulate the appearance of an attraction sphere 
The author exercises an admirable restraint in insti¬ 
tuting compansons between these results and those 
observed in preparations of cells, but it must not be for¬ 
gotten that there is reason to believe that substances 
very similar to, if not identical with, those employed by 
him do really exist at least in the killed cell 
Naturally much is still left obscure Why, it may be 
asked, should the precipitates only take the form of 
radiations during mitosis? If we attempt to frame an 
answer temporarily satisfactory on chemical or even 
microchemical grounds, we should have to trek into 
regions far outlying the limits of our present knowledge 
A discussion of cytological phenomena and of the 
various theones of protoplasmic structure and its sup¬ 
posed mechanism, occupies the remainder of the volume 
The centrosome m particular comes in for a lengthy 
criticism, especially as regards those alleged for the 
higher plants The author, on good grounds, concludes 
that these are merely cast out nucleoli, or, at any rate, in 
no sense to be regarded as special cell organs He points 
out the fallacies which have led to the obscuring of the 
true issues in the past, and he treats the well-known case 
of Lthum with special severity 
It will be apparent that Prof Fischer’s book is not only 
startling from the novelty of its contents, but it is even 
almost revolutionary in its tendencies. But the cytologist 
need not be unduly alarmed, nor fancy that all his 
tenderly nurtured theones must of necessity dissolve 
forthwith into vapour Probably much of the “ structure,” 
which was believed in by the extreme adherents of the 
particulate school may turn out to be due to post-mortem 
effects, .and to possess no counterpart during the life 
of the cell, but the broad distinctions of cytological 
structure will still hold good, even though they may not 
be able to support the weight of the theones that have 
been erected upon them The chromosomes, the spindle- 
fibres, the centrospheres (where apparent) all represent 
definite facts of protoplasmic activity, although the con¬ 
clusions which luive been drawn resfiecting them may 
stand in need of revision But it is well that we have 
been thus recalled to examine once again, and more 
minutely than heretofore, the very foundations on which 
our knowledge of cell phenomena rest Diligenter 
expiorata pnnetpia ponantur J B Farmer 


RESEARCH IN PREVENTIVE MEDICINE 
Transactions of the fenner Inshhtle of Prei»enttv€ Medi¬ 
cine {fate British Institute of Preventive Medicine) 
Second Senes Edited by Allan Macfadyen, M D, 
BSc, Director Pp xv + 253. (London Macmillan 
and Co, Ltd New York the Macmillan Company 

*899.) 

URING the iast year the Jenner Institute of Pre¬ 
ventive Medicine hat passed through a most 
notable phase of evolution ^ with it has become assoa 
ated the name of the father of modem preventive 
mediane, whilst its sphere of usefulness has been 
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«normously exteocM tkrough the manificent liberality 
oi Lord Iveagh, wbo^ in pJacmg at the disposal of the 
Council a sum of no less than a quarter of a million 
sterling, has shown an example of keen insight into the 
needs of scientific investigation in this country that 
must, ere long, have most important results in raising 
•the standard of experimental research in the field of 
medicine 

From a perusal of the Second Senes of the TVienu- 
acffomsj published some short time ago, it is evident that 
the increased facilities offered for the carrying on of 
investigations in the laboratones have already borne 
Abundant fruit, the papers la the present volume being 
not only more numerous but also relatively of consider¬ 
ably greater importance than those that appeared in the 
first volume. 

The introduction contains a fairly full descriptive 
account of the laboratones in the various departments 
in the beautiful building on the Chelsea Kml^nkment, 
an account which will be of considerable interest to 
those who wpuld know what has been the development 
of laboratory accommodation and apparatus during the 
iast few years 

The first paper, from the pen of Prof Ehrlich, 

Observations upon the constitution of the diphtheria 
eoxin,** has great value, especially just at the present, 
as be desenbes his toxin spectrum,” a careful study 
of which promises to throw light on the constitu 
ition of these most complicated bodies Dr William 
Bulloch also makes a contribution to the study of 
diphthena toxins A new pathogenic streptotbnx is 
described by Dr George Dean. This organism pro- 
•ducea in the horse a disease which might be described 
•chnically as actinomycosis, from which however it differs 
very considerably in certain important points He con¬ 
siders that It IS much more nearly allied to the bacilli of 
the diphtheria and tubercle groups than to the moulds, 
and that actinomycosis is a disease due not to one 
specific micro organism, but to a number of allied 
epecies Dr R T Hewlett contnbutes two papers, 
one, “Preliminary observations on the occurrence of 
the bacillus ententidis sporogenes (Klein) in ulcerative 
•ci^tis and in the normal dejecta ”, the other “ On 
Neisser’s diagnostic stain for the diphtheria bacillus ” 
in an article on “the bacteriology of the normal con- 
juictival sac from a report of 300 cases, and its practical 
bearing on the utility of antiseptics in ophthalmic sur¬ 
gery,” Mr Arnold lawson urges the abolition of anti¬ 
septics in ophthalmic surgery on the ground that the 
atrongest antiseptic is the healthy conjunctiva itself 
He maintains that in order to eliminate suppuration as 
<ar as possible from the list of accidents that may occur 
after operations, onlyjtwo factors have to be attended to 
<i) pe^t asepsis on the part of the operator, his tn- 
struments, dressings, &G., and (3) the healthy condiUon 
•of the conjunctival sac Mr J. £. Barnard contributes 
an mterestuig and iii|[eniou 8 article on photogenic 
bacteniff He concludes that the different species of 
phosphorescent bacteria described are probably identical 
or merely closely allied vaneues. They are all markedly 
ideomorphtc, readily undergo mvolotioa, and only phos¬ 
phoresce in the presence of oxygen. The phosphorescent 
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prinaple may be kept back by a Berkeftld and 
anything that affects the vitality of the orgaidtm aMcts 
likewise the production of light Dr. Alfred Salter 
writes “on the pathogenicity of the pseudo-diphtliena 
bacillus, and its relation to the Klebs-Loufller oigaalstn.” 
He finds that the pseudo-diphtheria bacillus has the 
power of producing a non-toxic but antitoxin-fixing 
I substance, and he argues that this is an additional 
fact m favour of the pseudo-diphthena bacillus and the 
Klebs-Loeffler bacillus being practically identical Dr 
Arthur Harden, in Part 1 of a paper dealing with “the 
fermentation of sugars by bacillus coli communis and 
allied organisms,” gives a short history of the subject 
and a number of his own experiments, from which he 
draas the following conclusions (i) the organisms that 
he used, when grown anaerobically in a medium con¬ 
sisting of beef broth alone or in conjunction with peptone, 
produce inactive lactic acid from the glucose, but may, 
when a very vigorous growth occurs, produce a small 
amount of the active levo rotatory acid The lactic 
acid produced amounts to about 50 per cent of the weight 
of sugar decomposed , (3) in media containing peptone 
but no beef broth, a mixture of the inactive acid with 
the Iscvo-lactic acid is formed , (3) the gas produced by 
the decomposition of the glucose consists of x to i 3 vols. 
of bjdrogen to f vol of carbonic acid gas. Mr Sydney 
Rowland, writing on the structure of bacteria, puts for¬ 
ward the thesis that in the actively Imng bacterial cell no 
reticular structure can be demonstrated, such reticulum 
only being present except when the cell is progressing 
either to spore-formation or to granule-formation In the 
actively living ceUs, which consist of cell wall, cell 
plasma and granules, the cell wall is a progressive 
formation and becomes finally a rigid structure The 
fine refractile granules staining vividly with rosetne may 
participate in cell-division or may be extruded from the 
cell through the cell wall These granules are present 
even in an embryo on emergence from the spore-case 
Drs. Allan Macfadyen and Frank R Blaxall continue 
their article on thermophilic bacteria, which are speaally 
important as regards the fermentation in ensilage and 
the digestion of cellulose 

Mr G Hams Moms gives a short account of the 
technical applications of bactenology One of the 
shortest but most important papers in the whole collec¬ 
tion IB a record of an expenment earned on with the 
object of determining the etiology and pathology of 
cancer All those interested in this subject will anxioosly 
await further and corroborative evidence of the very 
striking result obtained by Dr H Lambert Lack. Dr 
Allan Macfadyen records the important aymbiodc fer¬ 
mentation, in which pure cultures of a mould, instead of 
diastase, are used for the purpose of sacchanfiemtion 
and fermentation, thus being accompanied by a pure 
symbiotic fermentation on the addition of yeast Dr 
Macfrulyen corroborates many of Calmette's observations 
on this point Mt Joseph Lunt enumerates and de¬ 
senbes a senes of eleven orgaaisms of the bacillus 
commmmi^ groups which he has been able to isolate from 
drinking water, &c., and Dr. Arthur Harden contributes 
a short note on the action of hydrogen peroxide and 
ondesnf copper on formoMdiyde. 
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eSect by aimoanong that ** man h related to all things,’’ 


A ownber of interesting “Labormtory Notes” and 
Notes on Appamtus” complete a most creditable 
vdbme of transactions The illustrations, both process 
bloclts and photo-pnnts, which are very numerous, are 
all wtil repr^uced 


PHYSICAL PRINCIPLES AND MORAL 
PRECEPTS. 

TkE ScitnHfic Basis of Morality By Dr G Gore. Pp 

viii + 599. (London Sonnenscbein and Co, Ltd, 

1899-) 

R. GORE IS one of the increasing many who feel 
that much in conventional morality is baseless, 
while more is only not crumbling because built up on 
other foundations than those commonly alleged Dnven 
to look for salvation to that science in which we perforce 
believe with the conviction of practical life, he too 
would lay bare the groundwork of the coming ethics of 
naturahsm 

“About the year 1880 the author published a small 
book, entitled *The Scientihc Basis of National Progress, 
including that of Morality ’ Tliat book has long been 
out of pnnt, and having b^n repeatedly advised to write 
a more complete statement of the relations of science to 
morality, &c., he has endeavoured to do so " 

Unadvisedly 

Such a b<x>k as the present must be the despair of a 
reviewer who sympathises with its object If extent of 
reading within certain well defined limits and a wide 
range of interest could make a great book, Dr Gore's 
advocacy of the naturalistic basis of ethics, and of the 
maxim that the laws of science are the chief—nay, the 
only—guides of life, might be what he claims that it is 
a book “largely one for the future," “written in some 
respects in advance of its time," “ for those whose minds 
are m a fit condition to receive scientific truth " As it 
is, It IS a commonplace book in more senses than one 
It IS not fm from the suspicion of bookmaking It 
quotes nearly 350 lines, including three stansas from the 
hackneyed “ Psalm of Life,” of Longfellow , more than 
300 Imes from Pope It devotes two whole pages in one 
place to citations from a fatuous print, entitled “ Is 
Science Guilty?” Many familiar sentences are given at 
second-hand—^^ some of Kant’s vid the Archbishop and 
the Dean of Canterbury And Dr Gore is not always 
either relevant or happy in his quotations Yet excuse 
for “the brevity of treatment” is asked of “those 
who are competent to investigate the matter ” upon the 
ground of “ the great amount of evidence which has been 
omitted in order to limit the size of the book ” 

All this notwithstandmg, if the kernel of this, which 
“ IB not a polished literary treatise, but a scientific pro¬ 
duction," were of a sound character, we would have to 
accept It thankfully But a certain lack of analytical 
losii^ makes Dr Gore’s best sections curiously in- 
eAeoty*. 

For instance, when our aitthor has pointed out quite 
conectly tiiat any known or knowable existence must be 
In falatiaa tP u*, since it could not otherwise affect us 
dbeedy or Indirectly, and when he has referred with 
eppioval to G. H. Lewes, to the effect that there ueao 
relatinos of the known to the nnkoowable, though there 
are to that ia at present unknown, he spoils his 
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a dictum which loses sight of the scepticism implied m 
all naturalisifi, and is as dogmatic as the mythology which 
Dr Gore nghtly rejects. Phenomenalism, which at the 
limit can admit of no lacuna, may be a belief or a natural 
hypothesis* It must not amount to a dogmatic denial of 
all else. 

Again, when Dr Gore has laid down a determinism 
which satisfies the demands of science, he proceeds to 
quote wntera with approval, whose doctrine is not his 
own, but an indeterminism with a limited range And 
in treating of evil, he fails to follow out his determinism 
to Its logical consequence, viz, that to call the actual 
cither good or evil is absurd His proof for the relativity 
of evil Is valid for the relativity of good also, but he 
preaches the essential optimism of science, continuing to 
call the world process good, perfect and the like If Dr. 
Gore chooses to call the actual as such good, and to say 
that since there it nothing not actual, evil accordingly is 
non existent, he may of course do so But he solves no 
problems thereby* When, in treating of pain and of 
Ignorance, he sees that relative ignorance and relative 
pain, \iz Ignorance and pain incident to the stage of 
progress at any moment attained, are necessary, he 
surely goes beyond his data in taking the ignorance and 
the pain as good because any other than the actual 
would be worse On his own principles anything other 
would be impossible , but does not that rather prove the 
indifference of the actual to that ideal point of view from 
which we use the relative and partial epithets “ good ” 
and “evil”? 

Again, Dr Gore is obscure as to the formula under 
which he conceives the relation of neurosis to psychosis. 
He tells us that ideas produce tears, and that mind may 
be viewed as a mode of energy existing only in nervous 
substance , while he quotes with approval the famous 
descnption of thought as the secretion of brain, just as 
bile 18 of the liver In saying that “mind is dependent 
upon brain because it is not proved to exist without it,” 
our author seems to state a truth with a false ground 
for holding it 

Once more, Dr Gore thinks it an additional argument 
against Paley’s stolen illustration of the watch implying 
a watchmaker, to say that nearly every part of a watch 
18 now nuule by means of inanimate machinery, and the 
watchmaker only puts its pieces together As if the 
unity of purpose in the process as a whole and the 
creative activity back of the machinery itself would not 
satisfy Paley well enough 

Dr Gore’s rules of conduct according to naturalism 
might be all summed up under the Stoic formula of life 
according to nature. His economics are opposed to 
trades unionism and to united action on the pvt of the 
working claues in the direction of shorter working hours. 
The effiaency-theory of wages which Dr Gore ap¬ 
parently holds does not give ground for this attitude. 
Dr Gore’s logic lays too much stress on “ induction ” of 
the kind which, as a modern teacher puts it, “ takes un* 
analysed concretes as ultimate." 

Much of what Dr. Gore has to say would pass aa 
interesting and thoughtful, though not either original or 
clearheaded, matter, if put forth in a volume one-quarter 
the SIM. H W B. 
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OUR BOOK SHELF 

Exercises tm Practical Pfystcs In two parts By R A 

Gregory and A. T Simmons. Part i pp vi + 300; 

Part 11 pp VI + 174 (London Macmillan and Co, 

Ltd, 1899-) 

THF. 5 E two volumes contain a graduated senes of physical 
experiments, compiled with the intention of furnishing a 
basis upon which teachers may found their courses of 
lessons. Special attention has ^en devoted to providing 
a large and diversified number of exercises exemplifying 
each of the pnnciples considered, and the authors nave 
also admirably succeeded in bnnging together many 
ingenious experimental methods devised by various 
teachers of their acquaintance Throughout both v olumes 
the insertion of numerous illustrations of the apparatus 
in position is a great help to the correct understanding 
of the text, and, indeed, the authors state that the de¬ 
scriptive matter has been purposely limited to the amount 
necessary for the proper working of the expenments 

Part 1, constituting the first year’s course, embraces 
experimental work m mensuration, hydrostatics, ele¬ 
mentary mechanics, and the first principles of heat 
The apparatus necessary for each experiment is first 
given , then the setting up, observations to be made, and 
finally, the deductions which are to be drawn from them 
The simple methods of demonstrating many of the 
properties of matter are excellent Without appearing 
toM over-cntical, it is impossible to avoid regretting that 
the term “ apparent loss of mass ” should have boen 
used to denote the change produced on immersion of a 
solid in water to determine its specific gravity The 
change is simply a partial neutralisation of the gravita 
tionai attraction on the solid, which is detected by a 
difference in the weights required to balance it, but this 
does not suggest that the mass of the body has altered 
This IS a minor point, but the relations of mass and 
weight are a real aifiiculty to the majority of elementary 
itudents 

Part 11. 18 designed to serve for a second year’s course, 
and furnishes experiments illustrating the chief pnnciples 
sfi heat, light, sound, magnetism, and electncity The 
expenments on heat in Part i only have reference to the 
construction and use of thermometers, thermal conduc¬ 
tivity, and radiation To render the second part com¬ 
plete, these sections are repeated in it A senes of tables 
are given at the end, coropnsing most of the data re¬ 
quired in the working of the course of expenments. The 
style of onginality and simplicity is repeated in this 
second volume, and the entire course can be confidently 
recommended to teachers of the subject C P B 

Ahhandlung der Dynamtk Von D’Alembert Pp aia 
U^er die mathematische Theont der electrodyiiamiscken 

Induction Von Ricardo Felici Pp X2i (Leipzig 

Wilhelm Engelmann, 1899.) 

Under the title of “ Ostwald’s Klassiker der exacten 
Wissensebaften,” Messrs. Engelmann publish a series 
of small volumes intended to supply what has been for 
some time a want in our systems of scientific education, 
namely, the want of histoncal knowledge and of a proper 
appreciation of the great works on which our scientific 
theories have been built up 

Eve^student of mechanics has heard of " D’Alem¬ 
bert’s ^nciple,” but in these days few take the trouble 
to ask who D’Alembert was, how he discovered his 
principle, or where and when he published it The re 
produettfD of the Traits de Dynamique” (1743} will 
do much, not only to enlighten students on these points, 
but to give an insight into the state of knowledge 
existing at the time the principle was disco\*ered 
Those accustomed to the modem style may, for ex¬ 
ample, be interested to see D’Alembert's equations 
written in the form d^x^adP The present volume 
has been translated and edited by Arthur Kom, who 
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I has supplied a biographical notice of D'Alembert and 
numerous explanatory notes, chiefly mathematicaL 
The second volume is a translation of the papers 
published Felici, in 1834-1855, in the “ Annali delta 
Universith Toscana ” After >araday’s great discovery, 
he and others confirmed the quantitative law of mag¬ 
netic induction in a number of cases, and we learn that 
Felici't chief service to the cause of science was that he 
was the first (Gaugain following two years later) to 
verify the laws of induction between two voltaic currents 
The present volume has been translated by Dr. B 
Dessau, of Bologna, and edited by £ Wiedemann It 
IS No 109 of the senes, D'Alembert's work being 
No 106 

E^ilibre des Systbmes Cktmtgues By J Willard Gibbs. 
Translated by Henn le Chateher Pp xii + 212 
(Pans Geori^s Carrd and C Naud, 1899) 

This is a translation of Prof Gibbs's paper on the equi¬ 
librium of heterogeneous systems, Part 1 (chemical 
phenomena), published in the Transactions of the Con¬ 
necticut Academy in June 1876 It is the second of the 
three classical thermodynamic memoirs by Prof Gibbs, 
and IS at the same time the best known and the most 
important, being the paper in which the well known “ law 
of phases ” was first enunaated Prof Le Chatelier has 
added several explanatory footnotes, and an introduction 
summarising a few of the principal new laws and notions 
of experimental interest, for which the foundations have 
been laid by Prof Gibbs in the memoir in question This 
summary will be useful in giving readers some idea of the 
phenomena to which Prof Gibbs’s conclusions are 
applicable, a point of no small difficulty in reading the 
original paper Prof Le Chateher translates "hetero 
geneous systems” by "systfemes chimiqucs” on the 
ground that " hdt^rog^nein French refers to a differ¬ 
ence of physical rather than chemical state. The 
translator’s own researches are sufficient guarantee of 
his eminent qualifications for the work that he has 
accomplished in the preparation of this French edition 

Elenientafy Trigonometry Oliver and Boyd’s “ Educa¬ 
tional Senes” By A J Pressland and Charles 
Tweedie. Pp viii-l-342 (Edinburgh Oliver and 
Boyd, 1899.) 

This text-book is not intended to meet the req^uirements 
of any special syllabus, but is simply an dementary 
course on trigonometry On this account, the authors 
have had a free path to pursue, and they have produced 
a well arranged course on the subject, which will be 
found most useful for those who are getting up this 
subject The range of the booH may be gatherea from 
the BUtement that the three parts into which it may be 
divided deal with, first, the definitions and properties 
of the tngonometrical ratios concluding with the Addition 
Theorem, second, the application to computation and 
to the geometry of the triangle and quadnlateral, and, 
last, to the inverse functions and other applications 
The student is made thoroughly acquainted with log- 
anthms and the application or mathematical tables, and 
in the explanation of the rule of proportional parts Prof 
Chryslal’s method has been followed The examples are 
numerous and suggestive. 

A Ceniury of Science and other Essays By John Fiske 
Pp. vii + 477 (London Macmillan and Ca, Ltd, 
iW) 

Thi< main title of this volume is entirely misleading, for 
It IB only the title of one of fourteen essays. It gives 
the idea that the advances of science during the present 
century are dealt with, but what science is in the wori^ is 
of a very popular character, most of the contents bemg 
concerned with subjects which, vnth the most hbexu 
interpretation, must be placed outside the bounds of 
natural knowledge, and therefore outside our province 
of comment 
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Lord Kolvin on thi Origin of Granite 

In 1897 Lord K«Mn delivered on addreie 10 the Victoria 
ludtate on the aae of the earth. Sir G G Stokes being in the 
chair Incidentally, the addreti included theoriei of the origins 
of mnite, basalt 1^ continents, and touched on the question 
of the inclusion of gases In varions rocks. 

At the late meeting of the Brltiih AsaocMtion two sectional 
Presidenti referred to Lord Kelvin’s theorv, both apparently 
accepting his lordship's conclusions without noticing hu 
premisses. 

My old master, William Pengellv, used to teach that os every 
theorv depended on many facts, if but one fact were disproved 
the ttieory fell to the ground From this aspect there are 
several points In I^rd Kelvin’s theory which seem to require 
claddatlon 

Lord Kelvin starts from a period in the earth's evolution 
when a lava ocean forty kilometres deep covered a solid 
nucleus. The 8i>ccific gravity of the liquid lava is assumed to 
be 3 5a It IB also assumed, on what seem firm grounds, that 
solid lava would sink m fluid lava, and on more doubtful 
grounds, that all minerals crystallising out of lava would also 
Snk. On this assumption the lava ocean silts up, and the sur 
iisce does not "freeze" until the forty kilometres of the crust 
(excepting the future ocean basins 1 are composed of solid 
crystals set in an interstitial mother liquor 
According to Lord Kelvin, continents arose from the drilling 
and unequd distnbutior of the crystals falling like a "snow 
shower" through the lava ; the ocean basins arising from the 
contraction of the mother liquor in cooling The theory is 
bnlhantly unfolded, but there are many technical difficulties, 
pg' Lord Kelvin's granite, besides being an exclusively 
primeval rock, is composed of drifted centals of felspar, mica, 
quartz and hornblende (or some of them) set in a basaltic 
matrix The ultimate mother liquor is made to serve the 
puipose both of basalt and of the matrix of granite One gas 
at feast, viz. C Oj, treated as onginal in banlt, might well anse 
from the calcite which so often occurs in that rock But the 
most serious and far reaching difficulty is involved in the 
specific gravity of lava minerals Auuming the liquid lava to 
be 3 50, there are several minerals which would float in such 
an ocean, and if there were but one, it would suffice to provide 
a floating crust or slag which would blanket the glowing lava 
and entirely upset all neat calculations based on the consolida¬ 
tion of the earth from within to without 
What perplexes me in the matter u that so many philosophers 
who acc^ Lord Kelvin's conclusions hold themselves at 
liberty to reject his premisses. 

For instance, the President of Section E, while declaring his 
adhesion to Lord Kelvin’s time-views as a^ost the geologists, 
entirely ignore* both his continental theory and the main 
pranim as to the specific gravity of the lava ocean Lord 
Kelvin asnmes the lava to be 3 50, while Sir John Mnmy 
asrames the crust to be 3 So, a most fundamental distinction 
Petrologlsts have fought aesperately over the quesUon of the 
ongin of mnite, but so far as I am aware they are agreed on 
all the main points. 

I believe myself that every known fiset fils most exactly 
into the grand working hypotbesia that gimnite Is a plutonfe 
rock formed by hydrotnermal action and pressure out of a 
provtomly existW rock, which consisted in the first place of 
those U|pt aluminous soda and potash silicates which first 
ooasoUdated on the surfoce of the primeval lava ocean. To 
thcM sUioates we have but to add water, in order to form (to 
for as oonitituents goj a ty{dcai muscovite i^ramte—absolutely 
nothing moTet indeed, less, as we may omit the soda. The 
constituents ol mnscovite (K^,aH/>,3^09,6Si0a) are simply 
leudte (l£^,Al|Oa,4SiOa) and water Intmuce sodalite, an 
cwm SBore ukelj oonstitnent of the primeval crust than leuclte, 
and we have all our matenalt for ordinary granites, except 
m s giisrfe , wilK whfofa, however, Lord Kelvin ipppUes us by 
asana of enipiloas of the hsmirir mother liquor. 
lUa U iiBt a working hypotbssU, but it will work , whereas 


Lord Kelvin’s novel theory throws the whole problem of granite 
into inextricable confusion, even starting nom the hopeless 
poritloQ of ditttreement as to what the term granite denotes, 
geologically, mmeralogically and petrologioslly 

The whole question seems to turn on one tingle pomt, vis. 
whether the first primeval crust when cold floated on the sub¬ 
jacent lava. According to the elements of mineralogy it would 
do so; but many physicists have assumed that upon consobdaF 
tion It would sink Will not some of the distinguished speciallsU 
in mlneralni^ and petrolop pronounce judgment on this ques* 
tjon, which 18 really troubfing unlearned and ignorant men who 
are genuinely seeking Information ? The conmet of authority is 
quite overwhelming A K Hunt 

Torquay, February XJ 


Effects of Lightning upon Electric Lamps 

I HAva often seen luminous trails, similarin appearance to those 
shown in Mr Webb's photographs (p 343), in photognphi Inken 
at mght That there are any effects in these or Mr Webb’s 
pictures that cannot be explained by a moving camera, 1 am 
unable t(» convince myself of The identical form of the dis 
charges from cliflTerent lamps has been esplainedby the dulancc 
of the discharge causing tnem Granting that it is possible to 
have a discharge, so intricate In character, exactly duplicated 
at a second lamp (which is scarcely conceivable), their magni¬ 
tudes in the pictures should be inversely proportional to their 
distances But we find that, in the pictures, the scrawls are 
all of the same size A lamp close to the camera, and a dis¬ 
tant lamp, show the trails on iht. samt scaU 

The b^dii^ of the trails can be easily explained by the 
alternations of (he current, the carbons fluctuating in brilliancy 
I am informed that in Dover these periodic fluctuations are 
very conspicuous Where a trail turns suddenly, the beads are 
cluoer together, due to the motion of the camera being slower 
when the direction of motion 11 about to change 
If 1 remember right, there are one or two cases where we 
have a very large and brilliant pattern, and several similar ones 
on a smaller scale This coula be explained by reflection from 
the inner surfaces of the lens K W Wooii 

London, February 20 


The Pitting of the Cycle to Ita Rider 

I HA\ B read Mr Hutchins’s communication (p 368) with con¬ 
siderable interest Mr Hutchins is at the hcM of the Forest 
Department which has been recently established by the Cape 
Government, and the improved method of ridinf' chat he has 
adopted, in accordance with the views expressed in my recent 
paper, have evidently lieen of service to him m traversing the 
very rough country to enable him to carry out his duties. Mr 
Hutchins's experiences so closely agree with mr own that I coo 
say little in criticism of his letter I think, however, that he 
will find that the gain from the lengthened crank advocated by 
me cannot be explained by the very simple formula that he 

S ves. My son and I went very carefully into this matter at the 
me 1 prepared my paper, and 1 think if Mr Hutchins refers 
to it he vrih find, if we consider the mechanical advantage apart 
from the gain in nerve waste, the mathematical analysis of 
ankliDg gl^ by lengthened cmnk both give the only ex 
planat&n which would be satisfactory to a mathematician In 
our explanation the weight of the leg plays a very Important 
part, and it follows therefore that a hea^ legged man gets 
most firom our system of ndjog R h Crompton 

Crompton Laooratory, Kensingi on Court, London, W 


The jxiiDt raised by Mr Hutchins m his letter (p 368) is 
worth conridering, but Mr Crompton, who ^ bu wonderful 
riding has done so much to popularise the use of the long cranks 
first suggested by Mons. Roulay, is not hcavdy built. A man 
who Is over fiAy cannot move his legs so quickly as when he was 
younger; and so middle aged persons, stout or ihm, profit 
grMtjy hy using loi^i cranks and high gears. Most people when 
ID a hurry run upstairs two sups at a time, and bicyclists, 
whether in a hurry or not, find it an advantage to raise gearsand 
lexigthen cranks. 

’Ib question is, how fisr may we go without unduly IncicaslDg 
the weight of our bicycles? 

My age Is fifty-one, weight 15 stone, height under 6 ft, and, 
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having tried everything between Uln cruki with ■ Sjio* 
wheel) and my pretent machine wiCn io| In. cranks and loSin. 
gear, 1 can now travel greater distances and climb steeper bills 
with less effort on a 43Iba Umle than when riding a 38 tbs. 
cnachine fitted with 6fe in cianlu and 66 in gear 1 intend to 
try z 1 in cranks and 130 in. gear, bat this necessitates my getlinn 
a longer and heavier machine, and it u probable that! ihall 
lose as much as I gain 

The extraordinary ankle play developed by long-crank men 
iiHNOves their walking, and, after a long hard ride, the 
dimrencc between their swinging elastic step and the miucle 
bound hobble of the short cranK nders is very sinking 

Instead of Crompton foot plates I have just fixed a flanged 
clip to each pedal, 10 ihat the inner edges ol the soles of my 
shoes can be pushed under the clips , and they are almost as 
comfortable and efficient as the ** Otto *' straps of years ago 

Wm H Massby 

Twyferd, Berkshire, February 17 


Indian Corn. 

In the " Fncyclopeedia Bntanmca,” vol xv p 300, it » 
stated that no mention was ever m^e of maise by Eastern 
ttavellera in Africa or Asia prior to the 16th century A D 
Slight doubts about this statement have occurred to my mind 
lately, while I wu reading the Hakluyt Society's "India in 
the Fifteenth Century ” There, In the English trazulation by 
the late Count Wielnorsky of the ** Travels " of Athanacius 
Nikitin, the Rusnan, whose Eastern travels took place about 
1470-1474, when the work was wntten by himself, we retd con 
ceming the Indians "They live on Indian tarn, carrots with 
oil, and different herbs" (p. 17) lias this mention of the 
cereal any weight to countenance the theonei which seek to 
assert that maise was known in the East before the discovery 
of the Western Continent ? Or, does what is meant or trans 
lated by the word Indian tmm here differ materially from 
Zia Mays ^ 

Apripai of these queries, I may mention that A de Candolle 
is in error m his ^t dating the Introduction of maise into 
Japan on the sole ground that Kaempfer (who was there during 
16^^92) does not mention it ^ According to a native work 
(Kikuoka, " Kmdai Sejidan," I 733 t bb. 2, | 4), malie was 
Introduccvl into the islands about the beginning of the period of 
Tensh6 (1573-91) After Sweet Sorghum (&^nw satekar 
ainm), of earlier introduction with the name Morokoshx Kibi 
{is Chinese Millet), maise was coiled Tb Mstokasks (1 e 
Chinese Chinese Millet) in the esstern provinces, where, of 
course, its propagation followed that in IM western parts. In 
tbe dialect of the latter, where the people were more directly 
concerned with its introduction, maise was named NaniboH 
Kibs^ or Millet of the Nambans (Spaniards and Portuguese), 
who were entirely excluded from the empire since 1639, which 
thus would stand as latest possible date of the introduction. 

Kumaousu Minakata 
I Crescent Place, South Kensington, S W 


The Production of Electrolytic Copper 

In a note on the prodaetlon of electrolytic ctmper, on p 371 
of Nature of Febniary 15, it is stated that ** Mr S Cowper 
Coles hu hit upon a new plui, in which the copper is deponted 
00 a vcrtwel mandril, which is cwited to rotate at a very rapid 
rate As a conscquezxe, a smooth and dense deposit nas 

been obtained with current densities annoeching 20Q amperes 
per square foot " In reference to thu I should like to point 
out umX tbe idea of rotating tbe kathode with a view to obtain 
log greater rates of dbpodoon is an old one. We have bad in 
itte at the Owens OdUge for tbe last seven years a copper de 
positing tank in which the kathode consists or a verticiJ mandril 
9 inches long and 3 inches dUmeter kept In rapid rptatioo, and 
capable of receivinga good copper deposit with a eurrent of 100 
an^reSbW The amngement was devised by Mr. Henry Wilde, 
F R S , to lUuetrate the working of his patent, No. 4515, of 
1875, and differs Pule from that used by Mr. Conper Cmcs. 
The mandrtt is driven from above, so that a stuffing-box in the 
bottom of the tank is unnecemary Chaius H. Less. 

Tbe Owens CoUsge, Maodieiter, February 19. 

1 “Origin ofOnUnMd PUnu,** p. 99 ^ 
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THE WEST INDIAN AGRICVLIVEAL 
CONFEkENCE, 


'’PHE second West Indian Agricultural Conference was 
^ opened on Tanuary 6 In the hall of the House (k 
Assembly, Barbados, under the presidency of Dr D 
Morns, CMC, Impenal Commissioner of Agnculturc 
for the West Indies. There were forty representatives 
present, including the heads of all the Bo^ical, Chemical 
and Educational Departments, as well as the represent¬ 
atives of the principal Agncultural Societies in the WeM 
Indies Some of tnese gentlemen had journeyed for tho 
best part of a week to take part in the two days’ labour 
that awaited them 

The representatives were received in the bail of the 
House of Assembly at lajo a.m. by his Excellency Sir 
James Shaw Hay, the Governor, who opened the confer¬ 
ence with a short address of congratulation to the 
Department of Agnculture, and of welcome to the visitors 
from other Colonies 

The President then delivered his address, which 
summarised tbe work done by the Impenal Department 
dunng the preceding year, and alluded to some of the 
problems which were exp^ted to be discussed at the 
conference the best seedling canes and their record, 
Impenal aid for co-operative central factones, reducing 
cost of cultivation, suuidiary industnes which have done 
so much for Jamaica, Trinidad and Grenada, agricultural 
education and treatment of diseased plants, were subjects 
that came under review 


Prof J B Harrison (British Guiana) then read a paper, 
‘’Notes on Sugar Cane Expenments,” the joint produc¬ 
tion of Mr G S Tenman and himself^ followed oy one, 
entitled “ Past and Future Work in Sugar Cane Manunal 
Experiments, ’ by Prof d’Albuquerque (Barbados) Both 
paMrs covered somewhat tbe same ground, and were 
followed by a long discussion It was gener^ly agreed 
that nitrogen is the constituent of cane manures which 
chiefly governs the yield , but the experiments upon the 
use of phosphatic manures have been contradictory in 
diflferent places The application of potash and lime to 
cane flelas gives profitable results in soils where these 
constituents of plant food are deficient A discussion of 
considerable length took place upon the best and most 
economical way to conserve and utilise the nitrogen and 
mineral constituents of plant food m farmyard manure; 
and the desirability of extended trial of leguminous green 
dressing was urged upon West Indian planters. 

Prof d’Albuquerque, m the next pam^, explained “ A 
Method of using Control Plots in Expenmental Field 
Cultivation ” The method, which is only appltcaUe where 
small plots of, say, one-tnirtieth of an acre are used, 
partly consists in weighing the crops from a number of 
small no-manure (control) plots not far apart, and calcu¬ 
lating the no-manure yield of tbe intervening plots on the 
assumption that in a oniform field the change of fertility 
IS continuous from one control plot to the near next one 
The other part of the method depends upon the manipu¬ 
lation of the figures obtained from the manured plots m 
rdation to the calculated no-manure yields, and the inter¬ 
pretation of results 

The same author in the next paper, “The Pouibility 
of Improving the Sngar Cane (n) by Arttfiogl Croal- 
fortihsation,!^) fay Chemical Sclectton of ‘Seed Cane.'” 
under the firtt heiui argued that crossing diffbrent varie¬ 
ties would lead to the production of canes possessing 
desirable characters derived fh>m both pamts, and 
detailed some methods by which systematic experiments 
should be earned ont The second part of the paper 
dealt with the fsasibility of {ncrsasfaig the sunr 
ductiveness of a given vanety of tugart^ane^ pro¬ 
pagating It with tops cut horn cones neber than the 
average of the vanc^, the pnctical diflkulty ig to find 
a sure test of an mhnently rich cane, as onposedtd a 
cane nch became it is nper or more fovourawy sitnatedi 
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Ml* J. R« Bovetl (BarbAdot), in hit papers on Rotation 
•and Catch Crops on Sugar Estates” and Green Manur- 
‘tng os a means of Fertilising Cone-lands in the West 
iMiea,” illustrated by plants, seeds, tubercles, &c, brought 
Ibrirara nsefbl information on the yields and values of 
ioRiA crops in Barbados, and the capability of sugar 
estates or self-support in regard to cattle food, and a 
•vseful rfsupn/on the relative mue of different le^minous 

g iants. Mr E £ H Thome (Barbados), in “Silos on 
ugar Estates in Barbados,” gave a valuable account of 
actual results, and a number of useful practical hints. 
The Hon F J Clarke (Barbados) and the Hon Francis 
Watts (Antigua) gave a history for Barbados and Antigua 
of the efforts of the planters to erect central co operative 
fhctones, both agn^ as to the absolute necessity for 
improved manufacture if the industry is to survive^ and as 
to the difficulty, so long as bounties last, in enlisting any 
but Government guaranteed capital, notwithstanding the 
certainty of a very profitable investment even at present 
prices 

The conference adjourned at 5 p.ni., having devoted 
the entire day to subjects connected with the sugar 
industry 

A conference dinner was held the same evening at the 
Marine Hotel, at which about sixtv guests were present 
The following day, Sunday, afforaed an opportunity of 
visiting the experimental stations, and a pleasant after¬ 
noon was spent at the “ At Home ” given by Mrs Moms 
at “ Chelston ” 

On Monday morning, at nine, the labours of the con 
ference were resumed, the day was devoted to educa¬ 
tional and general subjects A long and important 
discussion took place upon measures for the inspection 
and treatment of imported plants in reference to plant 
diseases The questions submitted were Shall any or 
all of the following measures be adopted by legislative 
enactment? — 

(fi) Total prohibition in certain cases 
(^) Inspection at port of entry, with power to destroy, 
quarantine or treat Infected plants 
(c) Certificate from shipper declaring plants to be free 
from infection, countersi^ed by an inspector at shipping 
port, and while no definite agreement was come to,tnere 
was a consensus of opinion in favour of the Legislatures 
giving special powers to their respective Executives 
The papers read on educational subjects were “ Teach¬ 
ing Agriculture in High Schools and Colleges,” by Mr 
H Deighton (Barba£w) and the Rev W Caroll (Trini¬ 
dad) , “Teaching Agriculture in Elementary Schools,” 
the Rev } £ Reece, Colonel Hicks, Mr William Blair, 
Mr Collens, Mr Watkins and Mr Hudson , “ School 
Plots as Aids in Teaching Agnculture in Elementary 
Schools,” Hon W Fawcett (Jamaica), “ Experiment 
Station Work in Trinidad,” Mr J H Hart (Trinidad) , 
^‘Aims and O^ects of Expenment and Teaching 
Stations,” Rev Canon Simms (Jamaica) The subject 
of teaching agnculture in elementary schools was ex¬ 
haustively treated The papar by Canon Simms gave 
an interesting summary of ooservations on expenmental 
etations and agricultural colleges in the United States 
of Amenca ana Canada dunng his recent tour, and very 
pmtical suggeitions for higher agncultural teaching at 
janutica 

The Hon. Francis Watts, in hia “Food Supplies of 
the Leeward Islands,” gave a utefiil account of the food- 
*^ibvltag resources ot those islands ; urged less Importa¬ 
tion of food-atulb and more local production He pointed 
•out the < 3 oso xpnnection between cheap food and the 
atHbuknt weep labour so necessary m cane-growing 
ptmatrws, a«^ Drought forward evidence to show the 
^inattdiw^ nature of the prHcnt diet, and how, by the 
of localprdductib It 
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The Hon William Fawcett (Jamaica) read on Impor¬ 
tant paper on “ Distribution of Economic Plants hi m- 
lation to Agncultural Development ” , and other papers 
were read on “ Steps taken at the St Vincent Botanic 
Station for the Distribution of Seeds, Plants, &c., after 
the Humcone of 1898,” Mr Powell, “ Suggestions for 
Increasing the Usefulness of the Botanic Stations,” Dr. 
Alford Nicholls, “ Packing Seeds and Plants,” Mr 
J H Hart, “ Bee keeping in Jamaica,” Mr T R 
Doidge 

Dunng the day the Chemical Section of the Conference 
presented a report upon uniformity in returning the re¬ 
sults of field expenments on the sugar cane, and upon 
some minor matters of detail 
A vote of thanks to the President, and the usual com¬ 
pliments, brought the conference to a close about 5 p.m 
The representatives embarked the same night 

J P d’Albuquerque. 


MODERN LIGHTHOUSE APPARATUS 

T he development of the modem system of lighthouse 
apparatus and illumination may be said to have 
originate in the mercury-float mechanism, devised m 
1890 by the late M Bouraelles, Director-General of the 
Central Lighthouse Service of France. Fig i is a draw¬ 
ing of a lighthouse apparatus fitted with M Bourdelles' 
mercury-float mechanism 



Kio. I ^Feu-telAir Third ordsr vppvatu. (Svetton ) 

In place of the roller or ball bearings employed id the 
past for revolving apparatus, an annular trough is em¬ 
ployed, in which there floats a second annular trotwb, on 
which IB carried the dioptnc apparatus. In order to 
steady the revolving superstructure, and to render it 
capable of a certtun amoant of adjustment, a vertical 
spmdlB projects downwards from the apparatus through 
tne mercury trough to some distance below it, and is 
supported and guided upon soiuble bearings. 

Such is bn^ the invention of the mercury-float 
mechanism, and it is clear that with only fluid fnctiOD to 
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ccmtesd with, the Evolution of the epraratus iitrendered 
easy in the extreme, and that a spera and steadiness of 
revolution is obtafned that was impossible with the older 
forms of apparatus. 

Having acviied an apparatus capable of such rapidity 
of revolution, M Bourdelles was led to the conclusion 
that by reducing the number of sides in a revolving 
apparatus, and so allowing of an increased size, it would 
be possible, with the rapidly revolving mechanism, to 
produce flashes of great power, following one another at 
as short intervals as had been done with the old many- 
sided apparatus, and hence arose the feux iclatrSy or 
lightning-flash lights, now so generally employed 

This intem, it will thus be seen, makes use of dioptric 
panels of tbe greatest possible amplitude, which are re 
volved at a speed limited only by the duration of flash 



Fig % Twin appAratiu. 

necessary to give to the eye of the mariner the full per¬ 
ception of the light emanating therefrom In practice 
this was found to be about 1/10 of a second for lignthouae 
purposes 

llie first mercury float feu iclair light which 
establi|bed was that at Senctose, in the Island 
in the year 1890 
As a further advance in lighthouse apparatus, the twin 
mercuty-/ 1 oat /SrWWu/r may be mentioned Fig a is 
a dravjmg of tnis apparatus. Her^ instead of the super- 
^ piforai, triform or quadraform apparatus pre- 
, used, the two apparatus are placed side by side, 
1 arc so set that tbe flashes from one apparatus are 
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of Corsica, 


parallel to those from the other, so that at sea tbe beams 
are in effect one. 

Following upon the single and twin fntx^clairs of M 
Bourdelles come the spindle erlipscr apparatus of the 
writer In this system only one—or at most two—diop¬ 
tric lenses or panels are used m conjunction with an 
eclipsing device which penodically obscoires and discloses 
the light. Figs 3 and 4 ftra drawings of a single panel- 
spindTe echpser Hie action of this form of apparatus 
18 best explained by an example. 

Suppose a group-flashing light is required, each group 
having two flashes , all that is required is to so onign 
the mechanism of the eclipscr that it will eclipse the 
light after two complete all-round flashes, remain closed 
for the length of time desired for the long dark period 
between the groups, and then open just long enough to 
allow the two flashes to be seen once more, and so on 
ad infmttutn 

In place of onlv one panel two can be used , but here 
It IS necessary to nave the cchpaer in two halves, each 



FKi, 3.—SplodU •dipping EppAntu. (8«cUon ) 

of which 18 operated separately, so as to obscure in rota¬ 
tion tbe light from one panel and then the next 

From what has been said, it is clear that with only one, 
or at most two, simple dioptric panels and an eclipse it 
IS possible to produce all manner of group flashing 
characteristics which in the past demanded the splitting 
up of the large panels into sections, from each or whi» 
a beam emanated In the new system a complete panel, 
and that of the greatest possible aiflplitude, U z 8 o in 
altitude, and azimuth can be employedi and consequently 
tbe most powerful flash is obtainable from this apparatus. 
As the apparatus do not need to be of large size, the 
method of mounting them upon upper and lower spindles 
has been employed merely to renoer their construction 
as simple as possible. «^a 

Inaadition to the improvements mentioned above, wl|ich 
deal with the actual bghthouse apparatus as a e^ole, these 




















February 22, 1900] 


NATURE 


395 


axe the improved typee of lentei for IwhthouM apparatus 
recently mvented by Mr Charles A. Stevenson, which he 
has termed the equiangular refractor, and that of the 
wnter known as the inverse equiangular 
With respect to the smaller classes of lights, there are 
the new permanent lights buminjg for some weeks with 
out the attention of a keeper, which are largely used in 



the French Lighthouse Service. In these lights the upper 
portion of the wick is carbonised, so that no turning up 
or down thereof is necessary, and the supply of oil 
which feeds the lamps is of such a quantity and is so 
related that the lights bum without any attention 
whatsoever for many days J A Purvrs 


MR. BALFOUR ON SCIENTIFIC RESEARCH 

A SPECIAL festival dinner of fhends of King’s 
^ College, London, was held on Wednesday m last 
week, with tne object directmg attention to the want 
of new laboratories, especially uiboratones for physio 
logical and bacteriological research, and promoting the 
collection of funds to supply the need Mr Balfour 
presided, and he made eskcelwnt use of the occasion by 
advocating the fbUer recognition of the value ^ scientific 
retearcfaf and tncreased oppoitnmtics for carrying on 
original ihvestigattons. The encouragement of scientific 
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research is a national responsibility, which has hitherto 
not been adequately realised either by the State, by 
public bodieSj or by private individuals Mr Ekdfour’s 
remarks, reprinted belOw, from the Ttmts^ will serve to 
remind people of the influence of science upon national 
progress and prospenty, and may thus lead to a more 
liberal provision of resources for assisting the advance¬ 
ment of natural knowledge 

We have til of ns, probably, been stirred, either In making 
Epeecbes or in listening to speeches, in recent yean on ihe nib- 
jecl of technical cducation--a very loose phrase sometimes used, 
Of misused, to mean education in manipulation or dextenty of 
hand treatment, sometimes, and I think more properly, used 
to mean that application of science or of the principles of science 
to industrial life, which we are more and more beginninfr to 
recognise u the increasing need of the age in which we live 
It ms been found cosy, and 1 hope it always will be easy, to 
enlist popular interest in anything so useful os the application of 
scientiHc method to industrial pursuits. It will be all the more 
easy because of the face that we have before us in certain 
countries sinking and admirable instances of the success which 
attends, or may attend such application of scientific method to 
industrial pursuits. An appeal for that purpose is an appeal 
which touches the heart of everybody nearly or remotely con 
nected with the industnes on which this nation as a whole lives, 
and on which it must continue to live if it is to live at all 

1 appeal for something not less necessary, though for some 
thing perhaps more remote from the ordinary everyday popular 
educational interest, for 1 appeal on the present occasion, not 
so much for anything in the nature of technical instruction or 
applied science as for aid to carry out that instruction in ^ience 
Itself and those researches in pure science which lie at the base 
of that instruction which, from the very nature of the case, can 
only appeal indirectly and remotely to the great mass of man¬ 
kind And yet, after all, science is the essential matter that we 
have got to consider, its applications will come and must come, 
win come almost of themselves, must come in the course of 
time, but you cannot have applied science nilhout having idenee 
in the first instance, and if y^ do not cultivate scientific research 
and scientific education, it will be in vain that you multiply 
your technical classes, it will be in vain that you labour to erect 
a great supentructure where your foundations have been so in 
oo^uately laid 1 feel it the more incumbent upon me to urn 
upon you the claims and the glories of science punned for Its^ 
from the fact that they cannot directly appeal to the general 
interest of the mass of mankind We ought not to wonder, 
we ought not to criticise, and we ought not 10 be lurpnsed that, 
among the great numlxr of persons deeply interested and 
oitonCihed at, /or example, anything so interesting and sen 
sational os wireless telegraphy, few remember the inventions 
which have made that telegraphy possible, they neither know 
of nor take interest in the investigations of a Maxwell or the 
expenments of a Herts, which, after all, are at the base of the 
whole thing, without which any such discovery os wireless tele 
gracdiy would not have been pmblc, but who, as dlscoverert, 
hod faime and recogmtion among scientific men capable of under 
standing their work, yet who have not, perhm[», even now that 
world wide reputation, that currency in the mouths of men, 
which fidi to inventors much less than themselves, who have 
properly built their work on the foundations laid for them by 
othm Yet to my view it is the bounden duty of every great 
place of University education that they should keep before them 
not merely the immediately procUcal needs of technical or other 
education, but that they should never permit the ideal of Uni 
versity investigation to be for one moment clouded m their eyes, 
or to lose interest, or cease to be the object of worthy effort 
and endeavour 

But that great object must Increasingly, in my judgment, 
require the generous and liberal co-operation of ^1 clawes of 
the community, whether they be immediately interested In 
sefonce, Indmately acquainted with scientific details, or whether 
they be merely ^rt of the general public Men o f scie nce 
themselves are not akways m a position to give that pe enni a y 
aid necessary to establish the modem loboraiuiy and to equip ft 
with modem appliances , and they are right to iwl upon all those 
who take toy interest fat tbdr nb|ects to aid (hem with that 
pecaniaiy oMisUnce which In some other coantrieo-^mony oCher 
eoontries'—is extended to them by the Government, hot which 
in this country, righity or wrongly, by on almost mincmorial 
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tmlition, hu been left chiefly to the enem of priente enter 
pnrbe Klng'i College will, without qneitiM, be one of the 
greet teechmg centres of the new London University It 
requires at this moment, to enable it to carry out that great 
fuictlon, the asnitance of the puhllc to supply it with adequate 
•cfenti&e accommodation, esp^lally, 1 am informed, in the 
matter of bacteriological and physiological laboratories and 
lecture rooms, and it may be a matter of some consolation to 
those who take little intemt in sclmitiflc matters, unless they 
can see their immediate application, that both bacteriology and 
physiology have a most immediate and direct bearing upra the 
life and Happiness of mankind In both branches of study 
King's College hu proved itself rich in teachers of eminence 
1 am not going to oiicua—It would be almost impertinent of 
me even to touch upon—the enormous interests bound up with 
the successful nvosecution of these two great branches of 
research | but I may, perhaps, remind you of the enormous 
practical importance to us, of all peo|de in the world, 
of some of the more recent researches lo bacteriology 
Ifamteria are a very humble class of organisms, very unjustly 
abused, u far u I can discoier, by ordinary public opinion, in 
which they suffer, u other classes suffer, by having among them 
a certain number of black sheep, but for tne most part they are 
not only innocent, but most useful allies to industry, and almost 
necessary co-(n>eratori in some of thoM great functions which 
have to be discharged if the health of great cities is lo be 
maintained But, apart from that, no doubt our chief interest 
in them lies in the pathogenic members of the group, and we, 
of all people in the world, are especially interested In treating 
of those forms of tropical disease which they have produced, 
since we are engaged in maintaining a number of our ^pulation 
in countnes where the diseases bm of these bactena are the 
greatest sconigei. It is, perhaps, to a distinguished professor 
of King's Collie more tlw to any other man in this country 
that we owe some of the most useful discoveries m these matters. 
As the last speaker called attention to Mr Chamberlain's great 
work in dnwmg together the bonds of Empire and knittii^ in 
closer nmty the various elements that make up that Empire, so 
1 may be permitted, in the wholly different subject with which 
I have to deal to-night, to remind you that he, as Secretary of 
the Colonies, hai done his best to encourage these bacterio¬ 
logical investigaUons of which I, at all events, entertain such 
great hopes that science will soon be able to combat, by Its dis¬ 
coveries, the inherent dlfiicQUies which have hitherto so greatly 
militate against Europeans in the tropical climates of the 
world 

WHAT LONDON SHOULD DO 


1 do not know that it is necessary for me at greater length to 
Impress upon rau the theme which has been committed to my 
chaige , but I confess I cannot conclude without admitting that 
I think this great dty has been somewhat remiss in the support 
which it has hitherto riven to scientific investigation in the 
commercial metropolis of Lhe world Technical education, if I may 
revert for an instant to that subject, has in it almost necessanly 
tome element of competition We hear it said Germany it 
4 ohig this, France is doing that, some other country is doing 
the other, unless you keep abreast of them in your methods m 
edncatlonyon will fall behind them in your mdustrial enter 
prises. That is a very proper argument | It is a veiy patriotic 
aigument j it u an argument 1 myself have used before and 
Bull use amdn , it is an argument I riiould think myself Justified 
in using I rat I am appealing to you on behalf of a case which 
has in Tt -none of this element, this inferior and lower element, 
of competition whatever Every scientific discovery, whereio- 
ever It be made, be it made in Berlin, Paris, London, New 
York, Vienna as soon as it m made is the common prop^y of 
every man of science. Nations may erect against each other 
some barrier of tariffiL they may engue in some ahmrd rivalry 
animated by I know not what tort or suicidal poUcy i but men 
of scitnoe wherever they live, to whatever nanon th^ belong, 
have a cause eoamon to humanity at large, whkb knows no 
provindal boundanes, which is not Inhered with by any 
scctlooll rivalries. To that sreat common fund of knowledge, 
the baris after aU of yonr dviiuation as It is, the basis after all 
of the industrial program yiM propose to make, 1 think London 
should coBtrftute Its fisll share London takra a well-earned 
tribute from erary d is cov et y made throkghcmt the world for the 
advraiamcnt of clvIQiarian ; from all these some seodon of 
UmdoB gets the be n efit. Let those who are dvrelton In London 
M|fmt they have mm Obligation to the world at large cor- 
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responding to the great, the InternatloiMl position we oeedpy* 
Let ni do what we can u a community to further that tayesfeigh'- 
tion into the secrets of nature, that stoimlng of the dtawi Of 
natural knowledge in which all dvillsed men sra, and o«i|^ to 
be, eo-opeiaton Lot it not be that, while there are great 
centies of scienufic teaching In every other great metropolis, 
we have allowed ours for one moment to ful behind in the 
race. 


GENERAL A A TILLO 

pENERAL A. A TILLO, Vice-President of the 
^ Russian Geographical Society, who died at St 
Petersburg on January ri, was the founder of an atm/ 
physical geography of Russia, based on correct scientific 
data. He was tern in 1839, and received his education 
in the Constantine Military School, ftom which he was 
promoted officer in 1859 completed next his educa¬ 
tion by passing through two military academies, artillery 
and General Staff, and worked for two years at Pulkova 
in the Geodetic Department of this last academy In 
the years 1S79-82, in his capacity as educator of one of 
the Russian Grand-Dukes, he followed lectures on mathe¬ 
matics in different West European universities, as also 
a full course of Law at the University of Strasburg He 
began geographical work as the heim of the surveys of 
the Orenburg region, by publishing a catalogue of lati¬ 
tudes and longitudes determined m that region, followed 
by a study of tne distnbution of magnetical elements, and 
by a descnption of the levelling made between the 
Caspian Sea and Lake Aral His next works were '*Od 
the Byelgorod Magnetic Anomaly,” *'On the Present 
Condition of the Science of Terrestnal Magnetism,” and 
** On the Yearly Amplitudes of Vanations of l^evel in the 
Lakes of Russia,” *'On the Average Altitudes of the 
Comments in Both Hemispheres ” Settling some ffve- 
and-twenty years ago at St Petersbui^, he began to 
work out in a most systematic way the different portions 
of a general physical geography of Russia. The sur¬ 
faces of different parts of the empire having already been 
calculated by Strelbitzky, General Tillo measured firsts 
with a very g^reat accuracy, the lengths of the nvere ot 
the Russian Empire, their gradients, and the surfaces of 
their basins, thus correcting many erroneous statements 
of his predecessors Then, he worked for years in col¬ 
lecting all documents relative to the altitudes of European 
Russia, and finally published m 1889 his most remark¬ 
able hypsometnc map of European Russia, on a scale of 
40 miles to an inch, followed seven years later by the same 
improved map on a still larger scale (27 miles to an 
inch), in four sheets. This mapi, by showing the exist¬ 
ence of three great depressions amidst the swelling of 
Middle Russia, completely altered the hitherto current 
conceptions as to the orography of European Russia. 
His next work was a most elaborate atlas of isobars in 
Russia and Asia altogether, and it was followed by still 
more elaborate works on the distribution of magnetic 
elements on the surfoce of the earth, Variation sdeu- 
loire et tfpbto^des du Magn^tisme terrestrcj” Lot de 
la Distribution du Magn^isme moyen k la Surface dtt' 
Globe/ Atlas des Isanomales et dee Variations sd^- 
laires,” and "Tables fbndamentales du Magnetisms 
terresure,” which won for Tillo a wide European repu¬ 
tation. His smaller contributions to the publications of 
the Russian Geographical Society were countless. He 
was a member of Doth the St Petersburg and the Paris 
Academies of Saencea Hit extreme modesty end 
willingness to undertake any amount of calculations to*, 
work out the results of observations made by explorers itt 
Asia, made of him one of the most sympathetic figures 
in the RoBSiaD Geographical Sod^ in which he pre¬ 
sided over the PhysM Geogn^y Section A pamphlet 
containing an obituary notice « General Tilhv Sod a Ml 
list of hit works, hat Just been publisbed by udaSocist)!^' 
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NOTES. 

Stk <}touUb Stoku hu been elected an AiaocUte of the 
Pari0 Academy of Sciencea. 

Wt learn that the name of Dr William Otler, F.R.S , at 
peeaeot npcrlntandcnt of the Johns Hopkins Hospital at 
BsJdmoire, Is being mentiooed in oonnectioD with the vacancy 
in the Chair of Medicine at Edinbuigfa. 

An extra meeting of the Chemical Society will be held on 
Thuraday, March 8, when a lecture, "On Recent Researches 
on Nitritodon,** will be given by Prof Wanngton, F K S 
The dialr will be taken at 8.30 p.m 

The Pans Geographical Society hu awarded its annual grand 
gold medal to Major Marchand, and silver and bronze medals 
to other members of his expedition 

On the 38th inst Mr Robert H Scott will retire from the 
post of secretary to the Meteorological Council At the end of 
the year 1899 Mr Scott had completed thirty three years of 
service m the Meteorological Office, and for the last twenty five 
years has acted as secretary of the International Meteorological 
Committee, which honorary position, we understand, he will 
contmue to hold until the next meeting of that committee 
ID September Mr W N Shaw, F R S., Fellow of Emmanuel 
College, Cambridge, and hitherto assistant director of the 
Cavendish laboratory, and lecturer in physics In the University 
of Cambridge, has been appointed as luccenor to Mr Scott 
Mr Shaw has been a member of the Meteorological Council 
since May 1897, and will crnitlnue to hold that position in 
addition to that of secretary 

At the annual meeting of the Russian Geograjihical Society, 
on February 7, the great Constantine medal was awarded to 
A. M Posdy^iT for his work, ** Mongolui, and the Mongols,” 
and other works upon the same country 1 the Count LUtke's 
medal to L K. Artamonofif for geodeticml and geographical 
work m Caucasia, Pema, and Abyssinia, the SemenoflTs gold 
medal to E W Brettschneider for his extensive work, in 
Enghshf '* History of European Botanical Discoveries in 
China ” , the great gold medal of the Society to N A. 
Marmsa for his ooUaction of the parables of Wordan , and 
the Prjevabky medal to E E Anert for his geological work in 
Manchuria. Three small gold medals were awarded to R. N 
Snv^lieff for meteorological work, N N Lelyakln for astro 
Domical calculations, and to V N lochelson for a communi 
cation on the nomadi of the tundras of North-east Siberia. 
It is interesting to note that the Semenoff silver medal was 
awarded this year to Madame M A. Lyamina for her works 
popularising the results obtained by the Russian travellers, 
whoee splendid foil reports, pnbUsbtd In sUtriyquorto volumes, 
revDsin, as hu often teen pdnted out In these columns, inacces. 
libte to the general reader Eleven more silver medals and 
five bvome medals were given to diflerent persons for minor 
woike, 

Tbi dea th is announced of Dr. Hermann Schdffer, honorary 
pcolBMor of physics in the University of Jena. 

'tHK Mamh exhlbidoa at the Royal Photographic Society wilt 
be provided bf the National PhotOgrapMc Rcomd Association, 
and wUt be opened on Wednesday, BCanh 7, by Sir Benjamin 
Stones M.P. 

BfCttwurMiUEp pcofosur of botuy at Berhn, hu been 
e l ected n oonespondanli of the Pteie Academy of Seiences, in 
the etetew of bettnyt is soeoevrion to tbo late Baron F. de 
Mftlis^^ 
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Tut meeting of the Physical Society to morrow (February 
23) promisu to be of special interest Profi R. W Wood, of 
the University of Wisconsin, U b A, 11 to describe his recent 
iDvestigatiou In optics, and will exhibit some of the apparatus 
used in those experiments, together with photographs demon¬ 
strating the evolutions of reflected wave fronts. 

The committee of the Athenaum Club, acting under the rule 
which empowers the annual election of nine persons *'of du- 
linguished emmence in science, literature, the arts, or for public 
services,” have elected Dr David Gill, C B, F R.S, 
Astronomer Royal at the Cape of Good Hope, a member of 
the Club 

Austrian geology hu suffered a severe loss in the death of 
Mr K. M Paul, chief geologist on the Austrian Geological 
Survey, on February 10^ at the age of sixty two While his 
chief work was the investigation of the geological structure of 
the Carpathians and of the environs of Vienna, his intimate 
knowledge of the geology of Galicia led to hii being regarded u 
one of the leading authontict on the occurrence of petroleum 

The anniversary meeting of the Geological Society wu held on 
Fnday, hebruary 16 The officers were appointed u follows — 
President Mr J J H Teall, J* R S , Vice Presidents Prof 
J W Judd, CB , F R S , Mr Horace W Monckton, Prof H 
(j Seeley, F R S , and Prof W J Sollu, F R-S , Secretaries ^ 
Mr K. S Hemes and Prof W W Watts, Foreign Secretary 
Sir John Evans, K.CB., F R.S , and Treasurer Dr W T 
Blanford, > R 5 The medals and funds awarded, u already 
announced (p. 279), were presented The President delivered 
his anmversary address, which dealt chiefly with the present 
state of knowledge regarding underground geology In the south¬ 
east of England 

At a special meeting of the Manchuter Literary and Philo¬ 
sophical Society, held on February 13, Prof Horace Lamb, 
F.R S , being in the chair, the Wilde Medal for 1900 wu prc' 
lented to Lord Rayleigh for his numerons and brilliant contn 
bauou to mathematical and expenmental physics ami to 
chemistry A Dalton medal, struck in 1864, wu presented to 
Sir Henry Roicoe, F R S , for his remarkable original researches 
in chemistry, and for his distinguished services to scienbiic edu¬ 
cation The third award, which wu to Prof A W, Flux, wu 
that of the Wilde premium of fifteen guineu for two much ap¬ 
preciated papers on ''The cost of sea transport in proportion 
to values of cargoes," and " The fall in prices dunng the past 
twenty years." After the presentation of the medals. Lord 
Rayleigh proceeded to dehver the Wilde lecture, for which he 
took u the subject, " Flight, Natural and Artificial ” 

We learn from the EitUncutH that the late Prof D E. 
Hughes hu bequeathed the sum of aoooif for the foundation of 
a ** David Hughes Scholarship" in connection with the Institu 
tion of Electrical Engineers. The text of that portion of the 
will which relates to the bequest u u follows I direct and 
declare that the legacy of two thousand pounds, so bequeathed 
to the said Institution of Electrical Engineers, of which 1 am 
Past President, shall be invested by them in any manner for the 
time being anthorlsed by law for the Investment of (rust foods, 
for the purpose of foondu^ in connection with that InstHudon 
a Scholarship Fund, to be called the David Hu^es Scholarship 
Fund. And 1 direct that the annual income produced by the 
investments for the time being conitiluting the fond shall be 
given oech year to a student preparing bimself for the career of 
an electrical engineer, under conditiou similar in all respects to 
tboee under whicl) the fond sow known u the Sir Dsvid 
Selocnoos Scholarship Fond is administered, but so that if and 
■0 often u for any reason the Scholarship hereby founded shall 
not be for any given yeu awarded to any student, the aannal 
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incoma of the Fund for that year shall be Infested in manner 
aforesaid and added to the capital of the Uavid Hughes Scholar 
ahip Fund 

PnoF H A. Hazrn, a prominent offiaal of the U S. 
AVeathcr Bureau, whose name will be familiar to many readers 
of NATtrRR, was, we regret to learn, thrown from bis bicycle 
on January 22, and died on the following day, from the 
injuries received Referring to his lamented death, the 
NatMttal Geograpku Xagustn^ states that he wav born on 
January 12, 1849, m Slrur, India, about one hundred miles 
east of Bombay, and went to America when ten years old He 
graduated from Dartmouth College in 1871, and for some 
yean after was instruclur m drawing in the Shedield Scienttfic 
School, New Haven, and later was ossutant in meteorology and 
physKs under Prof blios T^mis. He received an appoint- 
ment in the U S Weather Bureau in May, 1881, being 
asoigned to sjiecul duty on such problems as the investigation of 
the pHychronieter and the proper exposures of thermometers, 
the study of thunderstorms, and other important questions At 
a later period Prof Ha/en was assigned to duties of a broader 
aspect including weather forecasling and occasional editorial work 
on the Monthly XV tat her Nrvtrw In addition to hia official work In 
the Weather Bureau, Prof Hazen was a frequent contnbutor to 
meicorologieal and other saentiffc journala He was one of 
the supporters of Scuftte dunng the jears 1882-1B89, and of the 
Amertean Afettoroloffii.al Journal^ 1884-1886 Among his 
larger publications arc the Reduction of Air Pressure to Sea 
Level ’ and the ** Climate of Chicago ** 

Thb address which Dr ^for^s delivered at the opening of 
the second West Indian Agricultural Conference, of which an 
account is given in another part of this issue, was a powerful 
exposition of the aims of the Agricultural Department, and of 
Uie succeu which had attended its efforts during the first brief 
year of its existence It is gratifying to find that, with regard 
to the question of central factoncs, Dr Morris gives the great 
weight of his approval to the representatfons made by the 
Barbados Agricultural Society in favour of the establishment of 
ketones on the basis of a division of profits between the planters 
and (he factory Not the least interesting portion of the address 
u that dealing with agricultural education The education 
which has drawn the Englishman from the soil at home, and 
40 divorced him from agncultural pursuits that, even as an emi 
^rant, he is only a settler in towns, has been copied in the West 
Indies • and the rcmiUs, although not so evident perhaps in 
Barliados, have been identical Dr Morris shows that the 
aim of the Department will be to correct this system, not by 
refuting education to the agncultural masses, or by restricting 
Cheir education to purely agricultural subjects, but by expanding 
the teaching now afforded at elementary schools, so as to em 
brace a large amount of valuable agncultural knowledge The 
silttmate effect of the effbrU of the Department in this direction 
must be the creation of a sturdy and Intelligent peasant pro 
pnetnry in the colony, most adapted Co their requirements , 
whilst the supply of labour on the estates will be affected only 
tn che^prov^ value, not cost, of the labourer 

Many attempts have been made to construct a compass which 
<s independent of the permanent and umnsient spurces of error 
to wl||ch a ship's compaa is subjected The latest device is the 
fivny patent compaas, which u so arranged that It can be placed 
in a position where it is not subject to the magnetism of the ship 
—thM is to say, it U hanted up to nearly the height of the maata, 
erbere it u suf^Kkiled on the jumper stay To determine 
whether the steering compan of a ship is riiowing the correct 
magnetic course, the Evoy compass la hoisted up aloft, given 
to settle, and then brought down again, the reading of the 
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Steering compass being taken at the same rimOi It ]s obvloiis, 
however, that in the course of being lowered the overhead com 
pass would comeagialn within the magnetic influenoeaoftbeahlp, 
and thus be liable to hive Us reading disturbed before bring In¬ 
spected by the officer on duty An automatic cmitrivance it 
therefore provided which locks the compass card as soon as the 
lowenng is begun Hence it is potaSble to check the indications 
of the compass on the bridge, exposed to the perturbing in 
fiuences of the ship’s magnetism, those given by the Evoy 
compass high up beyond their reach. The instrument, which 
is mounted in such a way as to protect It from the effbets of 
vibration and roUmg, has been tested for some time on board a 
number of vessels, and hu, it is stated, given satisfaction to the 
commanders. 

The recent falls of snow, which have been followed by heavy 
rams and rapid thawing, have led to disastrous floods in several 
parts of England One lesson that U taught, is that homes 
(usually of the poor) should never be erected on alluvial ground 
In (he S/atnldrelot February ry, we read that the river Avon at 
Bath has been greatly swollen, and In the low lying parts of the 
city people have been dnven into the upper rooms, and have 
had to be supplied with food by means of boats. Interesting 
and yet deplorable are the records of the floods in South Devon 
The thawing of snow on Dartmoor, accompanied by twenty four 
hours* continuous rain, rapidly swelled the waters of the river 
Ds't, and the outflow was checked by higlvapnng tideo. Con 
sequenily (as staled in the same newspapei^ihe alluvial meadows 
were soon submerged, the floods being the highest within 
living memory Many hundreds of sheep, horses, pigs, and 
other live stock were washed away by the force of the current 
Prom one farm on the borders of the Dart no less than 332 
sheep were drowned, and the banks were strewn with dead 
animals, trees, and other d^bns We learn also that at Guild¬ 
ford the ancient lownbndge has been completely carried away 
by a big baulk of timber, which was br^ht down by the 
flooded river Wey, from a neighbouring timber yard 

A Bill for taking the census m Great Britam in 1901 was 
read for the first time in the House of Commons on Monday 
The subject of census-taking and its limitations was bronght 
before the Royal Statistical Society at the meeting on Tuesday, 
by Mr J A Baines, who pointed out that the main Interest of 
the census from the statiiucal standpoint lies, of course, in the 
schedule The attempt to make the census the vehicle of a 
plebiscite on any matter of opinion, whether of temperance, 
volunteenng, the empire, or such like, u foredoomed to firilure, 
and tends to discredit the rest of the Inquiry Purely personal 
facts, such as sex, age, marriage and birthplace are the most im¬ 
portant questions, and, luckily, the easiest to answer correctly. 
On the other hand, they are thooe which, m the mass, tend to 
vary more quickly in this country than any others. It Is im 
permtive, therefore, that for praeucal statistical work we should 
have the two first, at least, revised at more frequent intervals 
than ten years, and the Statistical Society has fortunately the Co 
operation of actuaries, sanitary officers, economists, and all social 
mvestigatort in pressiDg upon the Ooverament the need of either 
a permanent quinquennial Onsus Act, or, at least, the prescrip 
tion of a quinquennial enumeration in the Bill now under 
consideration. 

Paov E. H Barbour, proienor of geology in the Uni 
versity of Nebraska, has reoently given reasons for beUtvigg 
that a rapid decline of geyser activity is taking place m the 
Yellowstone National Park If the present rate of dec line con 
tinues. It s ee ms possible that within a decade many of the well 
known geysers will have died out Asa result of att eaamina 
turn of the geyser area, after an Intnval of four yeUi, Hot 
Barbonr gives the following instanoas among others of the 
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dimintrtioA of Activity which has occarred The Fountain 
GtyWi which wu such a favourite that the Fountain Hotel 
waa altuated at that spot, b now wholly extinct, and a very 
inferior subadtute named the Dewey Geyser has taken its place 
The CaKade Geyser, another lavounte because of the frequency 
of its eruptions (about every fifteen minutes), has dropped to an 
eruption Interval of once every twenty four hours. The Grand 
Geyser, which used to burst out once a day, was only active 
three or four times the past season The Beehive Geyser, active 
in 1895, is supposed to be wholly extinct Old Faithful seems 
as fine as ever, but the interval of eruption is now about seventy- 
five or eighty mmutea instead of once an hour If it Is possible 
CO judge fairly of such matters, there seems to be increasing 
activity m the ebullition of the water in that greatest of geysers, 
the Excelsior, which leads to a feeble hope that it may possibly 
be rejuvenated yet once again An apparent increase in the 
activity of the Mud Geyser has also been remarked , but in spite 
of these cases, on the whole it appears that a distinct decline of 
activity is taking place 

Thk Meteorological Counal have just issued a discussion of 
the diurnal range of run at the seven observatories in connee 
lion with the Meteorological Office, for the years 1871-9a The 
tables show, tnttr alia (i) the total monthly and yearly 
amounts for each hour, (2) the average hourly runfall for one 
day in each quarter, and for the whole year, and (3) the fre 
quency of its occurrence for each hour, expressed in percent 
ages I and the tables are accompanied by diagrams. England 
is represented by three stations—Falmouth, Stonyhurit and 
ICew , Scotland by two—Glasgow and Aberdeen , and Ireland 
by two—Valencia and Armagh The year, as a whole, does not 
exhibit any well defined distribution of quantity The western I 
observatories show that the heaviest rams occur in the early ] 
mormng, and that the least nun falls in the early afternoon, 
while the inland and eastern observatones show that the heaviest 
runs &11 in the afternoon The frequency with which run 
falls at the different hours of the day gives more regular results 
than can be obtained from the hourly distnbution The genera! 
conclusion drawn by Dr R H Scott, who has carried out this 
useful mvesugation, is that everywhere in the Bntish Islands 
the forenoon hours, from about ten o clock, are dner than the 
rest of the day, and that although the temperature has not then 
nearly reached its maximum, invalids would be less likely to 
get wet if they went out in the morning la the neighbourhood 
of London, however, there is very little evidence at any season 
of tbe year of a maximum frequency of rain 

A DEScaimoN of an aluminium cable used by the Hartford 
Electric Light Company as a three phase line, to convey the 
current over a dlsunce of more than eleven miles, is given in 
the New York EUclncal Revum This is another case in 
which aluminium has been successfully used as an electrical 
eondootor Tbe trial stage is now paned, and alnmuuum con- 
duotors have been proved to stand the test of practical working 
under manj different conditions, and for continued periods of 
time The high price of copper is responnUe for the increased 
use of afominium u a sub^tute for it The difference In 
specific graviuet between copper and alommium is as i 3.33 
and with a conductivity of 60 per cent that of copper, there is 
an actual difference in weight between an aluminium and 
a 0^^ line of about 50 per cent This fimt was very notice 
able in putting up the Hartford wire, it being very much more 
readily handled in the stringing An objection has been raised 
to tbe nie of aluBtinianr from tbe fiict that the diameter is 
nceemarily inqnased. This U true, but in ordinary drcum 
•taoees an Incnaie of go per cent in tbe diiincter<ef a con 
dOcto^Unotofgmt hnportanoe»aDd theotjection appUesonly 
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to conductors that are carried in ducts or conduits where space 
is nccemaiily limited Official tests have been made under tbe 
direchon of the Hartford Electric Light Gimpany's experts, and 
the guarantees have been fully equalled, and In some caaea 
exceeded The line has worked perfectly from the tune tbe 
generators were started, and has been accepted by the 
company Some of the Amencan plants equipped with 
aluminium wire are carrying much higher voltages than this 
particular line, which was constructed for 20,000 volts. 

A USEFUL paper by Mr H N Dickson, entitled **The 
mean temperature of the lurfisce waters of the sea round the 
British coasts, and its relation to the mean temperature of the 
air,’* was recently communicated to the Royal MetcorologKal 
Society \,QuarUrly Journal^ vol xxv No 112) fhe paper 
was based on observations taken during eighteen years, 1880-97^ 
at the instance of the Meteorological Council, with the co¬ 
operation of the Coast Guard and the various Lighthouse 
authorities The observations, which were taken about sun¬ 
rise and 4h p.m , have been carefully sifted by Mr Dickson, and 
the monthly and yearly averages calculated, tabulated, aUd 
plotted on small charts The extent of the daily range nppeara 
to depend on local conditions, such os the speed and duration of 
tidal streams, the extent of shallow water, iLc The stations oit 
the west coast give a daily mean range for the year of 0*7, 
those in the North and Insh Seas give a daily range of o^-S 
With regard to the yearly distnbution of temperature, the 
average at the entrance to the Lnglish Channel is about 54 ^ ^ 
the south west of Ireland 52^ The mean of 49" persists along 
the north coast of Ireland and the west coait of Scotland to 
Stornoway After leaving the Straits of Dover the mean folia 
to 50“ off Suffolk and Norfolk, declining to 48* off the coast of 
Northumberland, and 1047“ at the Orkneys and ShetUndR A 
companson of the mean annual temperatures of air and sea 
shows that the mean excess of sea over air never exceeds 2*, 
a difference of i* 7 11 only reached or exceeded off the weal 
coast of Ireland, and the south east coast of England On the 
south coast of Ireland, south west of England and the extreme 
north of Scotland, the difference u about i"', in the Insh Sea 
and the east coast of Scotland about o'' 5, and on the east coaa 
of England still less One important conclusion drawn by the 
author is that the mere presence of Atlantic water n more 
effective m depressing the summer temperature than in TaUing 
that of the winter months. Apart from the value of the paper 
as a contribution to climatology, it will be of special import¬ 
ance m investigations connected with questions of fisheries. 

In the Physual Revuw for December 1899, Mr h. H^ 
Loomis describes expenmentson the fleeting points of solutions,, 
conducted with the object of testing the validity of tbe van 'I 
Hoff constant for dilute aqueous solutions of non electrolytea 
The method of determining the freezing points of dilute- 
solutions u one mtroduced by the author In 1S93, ^ 

used to find tbe molecular depressions of a Urge number of non- 
electrolytes in aqueous solution, and It is found that the van't 
Hoff constant U exactly verified m all cases examined, except 
methyl alcohol, ethyl alcohol and ether The expenmcntal 
value is found to be 1 86. 

A BEFOBT <Hi umts of heat, drawn up by E Warlnirg for the 
Natnrfbncbcrversammlung in Munich of September last, has 
been reprinted by Johann Ambrosius Barth, of LeiinJg The 
report deals with the absolute units, the erg and joule, and 
theh reUUoni with practical units, vis. the “calories” In which 
water at o” and at 15* ore taken respectively as sundards, and 
the mean water calorie between 0° and 100*, also the temperature 
varUtioni of tbe specific beat of water, especially in the neigh¬ 
bourhood of iu maximum. 
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Prop J Mamau, of Ghent, fewlf u a Utbogniphed peper 
on the graphic integration of partial differential cqoationa. It 
u divided into three chaptera, dealing alth intcgratioo 
elamenta, integrauon equation! of the fint and lecond orden 
and of iimuttaiieaiu linear equation! by meani of character* 
ittica, and applications to variable motion of fluids, under 
which latter heading may be included finite wave motioa, and 
Che formation of borea A aomewhat analogous problem, vU. 
the approaimate integration of partial differential equations of 
the 6rst order of the form / =0, subject to the condition 

chat /(x, y) is real, flnite, single valued, and continuous in an 
aarigned region C, and that y u also continuous, is treated by 
Dr C Severini in the Hendtconti dei R Lombardo^ 

uxli tp, 20, who shows that the integral of the equation can 
be represented to any degree of approumation by means of 
a rational integral polynomial in x and y. 

Stiuulaibd by the disastrous Cooitantmople earthquake of 
July lo, 1S94, the Saltan of Turkey ordered that oliservations 
of earthquakes should be regularly mode within hii empire, and 
Che Director of the Meteorological Observatory was fortunate 
onough to secure the assistance of Dr G Agamennone, of 
Home (rer Naj URfi, vul liJ p 4X During the years 1895 and 
1896, this well known seismologist created an organisation for 
cbe collectloa of earthquake records over the whole of the south 
east of Europe and Asia Minor, and the results for 1895 and 
che early part of 1896 were published in monthly bulletins, 1 
issued by the observatory Fur reasons, which are unknown, j 
Che authorities refused to cnnunue printing these valuable lists, | 
and, on the departure of Dr G Agamennone, the whole organ | 
isation was allowed to lapse Fortunately, a copy of the records i 
for 1896 was preserved, and has recently be« published in 
Gerlaod’s BiUrdf^ swr (kopkystk This valuable paper con 
Cains a lut of more than 400 earthquakes, as well as detailed 
deKriptions of the more important shocks. It u a monument 
of what can be accomplished, even in a semi avilised country, 
by the energy of one man 

Da D G Elliot is continuing his studies in North American 
Okimmali in the Puhltcahons of the Field Columbian Museum « 
the last psrt with which wc have been favoured treating of 
oolleetioiu from Oklahoma and Indian Territories. A feature 
of Dr Elliot's is the attention bestowed on the habits of snimsls, 
Che present part describing the nests of the wood rau 

To the df#sMn«r d$ As ihricdSsd Cuniifica “ AttiOMw 
baled at Mexico, Prof K Manterola contributes a paper on 
longevity la connection with mental work. The author divides 
ptofeaskms into three groups, scoording to their influence on 
longevity 1 and It may be satisfisctory to scientific workers to 
learn that they occupy a high position in the most favoured 
group. In mental workers the general average of life is stated 
to be above 68 years, and the average of men of science, 
lawyers and historians more than seventy 

Ibt the December number of Nmimrml ScUme^ Mr Barrett- 
HamiUon draws an interesting parallel between the occurrence 
of portkma of the rkln of the '* last of the Ground*Sloths” in 
FaiagonU, and of similar remains of Lemmings in a Portuguese 
cave. The latter animals are now unknown south of [at 
58*" 50', yet the Portuguese remains present the appearance of 
having bdooged to animals recently dead The Inference is 
Chat even in coraparadvtly damp climates, the shelter of a cave, 
with ffbundance of dry dust, la sufficient to preserve some of the 
•oft purts of aniBmla for very long periods. 

Wb have received from the trasteeiof (be Indian Museum, 
Cakttttu, ra nuisdy pvbUsbod Guide” to the ooUectkin of 
fishdh^trai« in what was formerty the Ubrary of the Geo* 

Survey Dr A. Aback Is the MCbOr of this useful 
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httto pamphlet, which not only contains a well written 
•ertatlon on the structure of fishes in general, as well as w 
clasrified syoopois of the families, but has a speebl ieorinn on 
the geographical relations of the marine fishes of India. 
Among the exhibits are modeb of deep-sea fishes 1 aod R may 
be suggested that a similar series would be of great interest 
if added to our own natkmal oolloetlon 

In the February issue of the Qt^art J^urn M%cr^ 9 p Sh , 
Mr ] P Hill, of Sydney, continues the account of his im 
portant researches into the embryology of the marsupials. His 
ducovery of the exutence of a distinct placenta in the Band! 
coots (PiramfUs) will be fresh in tbe minds of our readers, 
and likewise the Inference that the retention of such a structure 
Indicates a primitive condition His subsequent investigations 
have led the author to the significant conclusion that the unno- 
genital organs of the Bsndicoots sre in a condition which may 
be desenbed as penistenily embryonic, and thus much more 
primitive than in any other known marsupial Accordingly, all 
the available evidence points to the view that the marsu|;Hals 
originally developed a placenta, which has been shewed 
in the more specialised forms The second part of the present 
communication deals with the foetal membranes of one of the 
Wallabies —To the same journal Mr H M Bernand con* 
tributes a paper on the structure of the retina of the eye in the 
Amphibia, In the course of which he is led to conclude that tbe 
so-called cones,” in place of being important sensor organs, 
are Whlng more than stages in the development of new '* r^s.*’ 

In these columns mention has already been made of the 
discovery of a horn of the extinct Aurochs or Ur (mi the 
Bison) m a peat bog in Lower Pomerania. This ramarkable 
specimen Dr Nehnng now describes and figures m tht JTiuiscJU 
LandwirtichaftlUke Presst of February 10 In the course of 
this article the author mentions that the Aurochs (of which our 
domestic cattle are the descendants) survived on the Continent 
till 1627, and that examples of its enormous horns, sometimes 
mounted as drinking cups, were preserved in many inns, 
churches, and castles, especially In South Germany and Alsace* 
Loraine, till a comparatively recetit date In 1550 Conrad 
Gesner, for instance, mentions having seen iknlls, with the 
horns, of Aurochs at old hostels In Worms and Mayenoe Till 
as recently as the first French Revolution, two Aurochs' hprns' 
were preserved In Alsace, the one in the cathedral at Stias 
burg, and the other in tbe cellars of the episcopal palacq at 
Zabern The first measured 6^ feet m length, while the tmstmd 
held four litres. Since both are now lost, the newly-dlsoovctod 
sub fboil speebnen is of pricelen value 

. It appears from the annual meeting, on January 28, of the 
Rttirian Institute of Experimental Medicine (Pasteur Institute) 
that Its activity is steadily developing The nomber of its pro- 
vineial branchre has been Incieas^ this year bya branch opened 
in Transbaikalia for the study of rlndrapest in East Siberia. 
More than fifty papers, some of which are of great value, hnVe 
have been read at the roeetingi by Drs. Nenrid, Pavloff, 
Vinogradski, Semenoff, Lukianoff, VladlnRoff, D sMSg owt k l, 
Schultx, and their pupils. The most Important of them eras 
perhaps tbe ‘paper, reiul by ProC A. M Lfivin at the auttaal 
meeti^, on Uie bakerial origin of scurvy No Im than 80,000 
Kurvy parients were reguteied last year fas the provinora wUeh 
had suffered firooi fluaine (755iOOO for the last deven yefiii) 
The epidemical character of t c i i ff became 'sreU eetabUihed 
the last few years' observations, and Prof. Lfivin eveotuaHy ob¬ 
tained pure cultures of tbe bacttrlu of scurvy. They I19VU (he 
shape ^ fwto, with roonded todi, hate no ciUa and givtr bo 
spores They an similar to diploeocd, «Dd bdeeg bo ths|irOup 
of baotark wfakh are wril known as the ciuist of tfowen 
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ohoUriH 9carvy woald tfau appeiur ** w a chronic form of thu 
bUUr Daring the last year the Institute wu also very 

active in preparing malleiiie and tobercuUne (30,000 bottles), 
sotl'^lphtluria seram (33,000 bottles), anti pla^e scram (8230 
cubic centimetres), and-plague lymph (400,000 c.c.), and 
various bacterU-cultures (abwt 1500). Anti rabic treatment 
was rssorted to In 745 cases, and the grand total of all deaths 
amongt this large number of patients was only I per cent 
The Institute has had this year at its disposal a total of 35,0004 
(35(^000 rottUes). The subscriptioni fora monument to Pasteur 
now reach a total of 1400/ 

The present status of rice culture in the United States is 
reported upon by Dr S A. Knapp in BulUhn No 22 of the 
U S Department of Agriculture (Division of Botany) The 
United States at present produces about half the quantity of 
rice consumed. In the case of other cereals, an enormous 
supply Is exported In the introduction to Dr Knapp's report, 
Mr F V Coville points out that this anomalous condition is due 
to the fact that rice, in addition to its tropical or subtropical 
diameter, is a crop grown chiefly on wet lands, where it has 
hitherto been impossible to use harvesting machinery The 
crop must thereflm be cut with a sickle, and American hand 
Ubrar has been thrown into competition with the cheap labour 
of the tropics, a competition th^ has not* proved profitable to 
the American A new system of nee culture has, however, 
been developed in south western Louisiana, by which, as now 
perfected, the elevated and normally or periodically dry pmine 
lands are flooded by a system of pumps, canals, and levees, and 
when the rice is about to mature the water Is drained off, leaving 
the land dry enough for the use of reaping machines, shown at 
work In the accompanying illuitration Under this system the 
cost uf harvesting, and therefore the total cost of productions 
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have been greatly reduced and the industry has undergone a 
rapid devdopment It was found, however, that a large pro 
peurdon of the {gernins were broken by the steam reaping and 
thnsbing machines, so the U S D^uutment of Agriculture 
appointed Dr Knapp u an agrlcnltuml eaplorer, with instruc- 
timu to visit Japan, investigate the rleca of that country, and 
purchase a ttodt soiled to meet the reqnlrcAnenu of the Amdican 
problem, Dr. Knapp returned In the early spring of 1899 
wit|t 10 tons of Klosho rioe, which was distributed to eaperi- 
meo t e t i 4 a eoatli-westtni Louisiana and deewhere in the rice 
belt The nsult of the mCUing tests are now awaited If the 
Id^ miUUng quality of the Kludm ike is maintained under the 
pew cukual oondUdoni^ the last eppptrent obstacle to the com¬ 
pete euecfis of an Amwkan system of vke cultivation will be 
removed. The eeHon of the Secretary of Department of 
AgikUtnra Id thus maUng an attempt to ioqpcove an industry 
S ri p h tl fl c egha^nedon of the eoiidltlans of cuUfvation is 
of mdsy dttiik r emunpks of a fey stglng poliey. 
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Unobe the title ** The Nature and Work of Plants,” Memn. 
Macmillan and Ca are about to issue a simple introdnetloa to 
botany, by Dr Macdougd It alms at explaining, in a way 
that beginners can easily understand, the purpoK of a plant^s 
different organs, the conditions of plant life, and the effect of 
it on other ^ms of life 

Three characteristic letters from De Morgan to Sylvester, 
written in 1858, when Sylvester was professor of mathematkt 
at the Royal Military Academy, Woolwich, appear In the 
January number of the with an introductory note by 

Dr G B Halsted. 

A COPY of the eleventh Issue of the annual volume on the 
wealth and progress of New South Wales, by Mr T A 
Coghlan, Government statistician, has been received. The 
volume tuns Into nearly eleven hundred pages, and u full of 
interesting information concerning the natural resources, de¬ 
velopment, and present position of the Colony 

The Geological Photographs Committee of the Bntuh 
Assocution have issued a circular announcing that they are pre¬ 
pared to undertake the reproduction, in platinotype prints, or u 
lantern slides, of a number of the views in their excellent coUec 
tion Such a set of pictures would be of great value to lecturen, 
teachers and students, both at schools and at higher educational 
institutions. CunUora of museums, alid, would find in the 
pictorial epitome of British geology which the illustrations 
would fiirniih, a very appropriate and instructive decoration. 
Prof W W Watts, Mason University (Allege, Birmingham, 
will send particulars of the scheme to any one who wishes to 
have them 

” WiLTiNQ’s Press Guide,” or 1900, is a useful list of 
Bntiih, Colonial, and foreign newspapers and penodicala, 
cloasified under vanoui heads for convenience of reference In 
the classiflcation according to interests, professions, trades, 
religious denominations, sciences and other subjects, we notice 
one or two cunous entries. For instant, the " Astronomical 
Observations of the C^bndge University Observatory” and 
** Astronomical ObiervaUons and Researches made at Dunsmk ” 
can hardly be designated penodicala. Under the heading of 
Science, we find Scuhc4 and Art —which has long ceased to 
exist—a journal of a local scientific society, the Report of the 
British AsMciation, and a college magazine, but Nature Is 
omitted, though, we hasten to add, it is included in the alpha 
bedcai list With the exception of thu misleading clwi 
fkation of scientific publications, the *' Guide ” is a well 
arrai^ed book of reference to the newspaper press 

The ** Catalogue of NesU and Eggs of the Buds of Australia,” 
by Mr Alfred J North, Ormthologut to the Australian Museum, 
which was pubiished by the Trustees of the Auitraliao Museum 
in 1889, as No. 12 of their series of Catalogues, la now out of 
print, and the Trustees have decided to issue a new work in an 
enlarged form by the same antbor There will be representations 
of about 600 eggs on thirty full sued plates, and arrangements 
are being made to have them hand-coloured for those who dedre 
it Some of the nests and breeding hannU of the birds will 
also be shown on fell slsed plates, but the greater number will 
be interspersed among the text, where else e large number of 
the birds themselves will be figured The photographs, from 
whldi the plates repreMntlng the nests are made, have mostly 
been taken by the authqr personally, many of them in ri/», end 
diow the actual surroundings of the birds' homes. The black 
and white drawings of the birds are by Mr Neville Cayley, so 
welt Icoown for bis life like drawings and paintings of birds. 
The fetterpreu wilt contain descriptions of the birds, their 
neats, eggs and haunts, and an aoeouat of their life history The 
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prtpanoion of the pkte* U now well advanced The work will 
be Isued In parti ai iiut ai the letterpress can be got ready 

ViOLUiic add has already been vtillsed in calorimetric in 
veicigations in support of the ionic hypothesis, and in the correot 
nomber of the Bmckit another phyucal constant, the electrical 
conductivity, of this acid now Rives rise to some Interesting 
speculadoDS by ProC Abegg, as to the choi^ preceding ion 
formation Starting with the experimental work of Gumchard 
on the conductivity, and applying the well known van’t Hofi* 
formula, the heat of dissociation violuric acid is determined 
from (he temperature coefficient of its dissociation constant, 
the values being - 3970 caloncs between o'* and 25^ C , and 
-3470 between 25* and 35'' C This is about ten times the 
usual order of magnitude for acetic acid and most of the other 
weak adds, and hcnci, leads to the very iilansible assumption 
that here, as in other cases, the greater part of the heal of dis> 
Bociaiion is absorbed in intramolecular reactions which precede 
the formation of the Ions In support of this u adduced the high 
value found for the heat of dissociation of bydrofluorlc acid 
(- 3550), as compared with the values for the other halogen 
acids. Here the molecules are known to be giving 

first Hk molecules, and finally ions Water behaves similarly 

The anomalous value obtained for the atomic weight of 
tellurium, when viewed from the standpoint of the Periodic 
Law, hat led to numerous expenmenul researches upon this 
constant The value found has usually been higher than 
Mcndel^fTs generalisation rcquirLS, and some observers have 
suggested that ordinary tellunam ma) contain two substances 
The P ebf uary number of the AHurican Chimteal fourn^ con 
tains a contribution to this subject by Messrs Noms, Fay and 
Edgerley, m which, os a preliminary to atomic weight determin 
ations, the preparation of pure tellurium was attempted By 
making use of the properties of basic tellunum nitrate, a metal 
was obtained free from silver, gold, bismuth, arsenic, antimony, 
and selenium, a specially delicate method being devised for the 
detection of traces of the lost named The double chloride of 
tellunum and jxitasslum was then selected for careful study, 
being subjected to a senes of fractional crystallisations, but no 
want of homogeneity could be detected in this way Further 
attempts are being made upon the dioxide 

Thb additions to the Zoological Society's Gardena during the 
past week include a King Vulture (Gj^poi^ts papa) from the 
Rio Purdt, presented by Mr H A. De Lisle , a Weka Rail 
{(kpdromus auitralu) from New Zealand, a Common Snake 
{T^pidMoiui na^rix^ albino), British, deposited , two Purple 
capped Lories (Lonus drom%ctlia) from the Moluccas, 
purchased 


OUR ASTRONOMICAL COLUMA 

COUIT GiACOBini (1900 a),^This comet has been observed 
•eveml times since its discovery at the Nice Observatory, but iu 
frdntnem will only permit of its observation with the largert 
insfruments. M Javelle estimates it to be of the 13th magni- 
tnde. A tetenuo received from Kiel on February 19 gives the 
following posSion — 

R.A ah asm. 3S.\ 1900 February I7d Sh. a 5m. 

D«L -1* 19' ^7"/ Nice Mean Time 

The ^cornet bu continued its north-westerly movement from 
Eridanus, the above podtiOD being nearly between the stars 
I a^ s Ced (Min)# 

Ntw Minor Planit (1899 £ Y ) —Recent observations of 
this planet have enabled Herr Otto KnopC jeoe, to revise 
his elements and ephetpcfis, and be dves the new oomputations 
in the AsffvaamiuMg NatMcA/tm, Bd. 151, Na 3631. 
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HAa\ARi> CoLLBOB OBSRRVArOKV--In presenting the 
fifty fourth annual report of the Harvard Colleffe Olwervatary, 
Prof £ C Pickcnng, the director, supplies evidence of an 
unusually large output of work during the past year With the 
photometer mounted on the cost equatorial, over twenty nine 
thousand measures have been made by Prof O C WendcB, 
inclurbng the photometric measurement of Jupiter's mt«Ali^ 
while Undergoing i-'Clipie, of the planet Eros, and of variRMe 
Mars of long period The west equatorial has been employed 
for visual examination of variables and companson stars. Good 
progress has been made with the reduction of the transit obeerva 
tions made by the late Prof Rogers in the years 1879-1^3. 

The new la inch honzontol mendian pnotometer has been 
used in place of the old 4 inch instrument, which unow in Peru 
The director has mode with this instrument 63,200 photometric 
settings on 120 nights, and after the year's ml the Instrument 
has proved extremely satisfactory in practice, it being found 
that stars as fiunt as the 13th magnitude can be mcasurra at the 
rate of one a mmutc, with an error of only about one tenth of a 
roomitude 

Under the Henry Draper Memorial, 744 photographs have 
been obtained with the 11 inch Draper telescope, and 2395 
with the 8 inch. The examination (A the spectra on these {dates 
has led to the discovery of 23 new varublcs, 15 of which showed 
bright line spectra. 

At Arequipa, in Peru, 686 photographs have been obtained 
with the 13 inch Boydon telescope, a^ 693 with the a4-mcb 
Bruce doublet It is hoped that the plates of Saturn taken in 
August i8p9 will furnish more accurate data for the orbit of the 
recently dii^ered ninth satellite 

At the Bhft Hill ObMrvatory the work has been pnetkaUy 
confined to obtainiiw automatic meteorological records of the 
upper atmosfdiere ^ means of Intea Ihe avenge height 
reached bv the meteorograph was 9650 feet from the ground 

Prof Pickering makes specfol mention of the sarfons eonsd 
quenccs to the work of the Ohservatoiy which may ensue, owing 
to the continued fell of interest on the invested capital of the 
institutioii* 

Intbrfbrbncb Method or Hbashrinq Small Dia- 
MBTBRB -rllw BuUetin of the French Physical Society, No 
contains an account, hr M Maurice Homy, of the appli- 
n of interference-buos to tbc measurement of diameters 
of small celestial bodies. The method, originally sugntted by 
FUeatt In x8d8, was put to the test by Stephan in 1873, and 
has been used bf Mkbelion in 1893, who determiiM the 
dlameten of Jupiter’s satellites with a la inch equatorial by 
this means. H Hamy's Improvement consists in sttbttltuting 
broad slits, allowing more light to pass than the narrow open 
ings employed in previous eaperiments. For the solutm of 
this problem a suitable formula has been found* The caJcnlated 
diameters of Jupiter’s four principal latelUtes agree reibaiBstdy 
well with the numbers found Mfehelson^ and M* Haasy^ 
estimated apparent diameter of the plant VesUf vu* ^ 
ei^lT the woe found by Banierd bymlcnmtifo obsefVHmos 
wiUi the lAdk eqnatorfeL 
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os DESERT SASD-DUSES BORDERING THE 
NILE DELTAS 

distribution of desert oud dunes in the neighbourhood 
^ of the Nile Delta U cemarksble. Thw form a fringe to 
the desert (where the latter supplies a suitable nnd), the 
materia] being piled up m dune tractSi or dune massifs, where 




Fia T ^Pyranklal Dune. 

ever its flow is locally checked by ground moisture The water 
seeps up through the sandhill, keeping it muisi and compact 
nearly to the surbce. The ground plan of the dune mauirhas 

little relation to the wind, which, however, _ 

playing upon the surface, throws it into 
waves. A ty]rical eaatnple of the progressive 
development of their form appem to be as 
follows. First, a gently rounaed swell, then 
the lee side beaming rather steeper and the 
summit of the swell no longer central, but 
nearer the lee side t the eddy under the lee 
slope gathers strength and begins to undcrcnt 
the buk of sand, causing it to slip, forming 
a straight cliflT Thu process continues until 
the eddy has cut back to the summit of the 
growing done, which »then of nearly equal 
average steepness on windward and on lee 
side. The windward side is, however, a 
smooth curve of compact sand, whereas the 
lee side consistsof two portions, the upper a 
stiaigfat cliff of loose sand, the lower a curved 
iprftoe of tolerably compact sand It Is 
common to find the ceniral portion of a 
dune riMwing the fully developed, the ends 
the embryonk form Where the eddy cuts 
down to a hard bed, the slipping cliff may 
oonstitute the whole of the lee slope. 

The nUio LengUi/Helght of blown ripples 
of sea shore nna (which the author found 
to be abont 181 x) holds equally for dcMtt 
stad Where, however, the air hu an up 
ward motion relatively to the surface, the 
ripple* ufiMr to be somewhat steeper, their 
mmt k UM rtgnlar, thdr crest more nearly 


that there was no such simple relation of I^gth/Height as m 
the esse of ripples. A line, however, having been marked out 
in the up and down wind direcuon across twenty three of the 
small dunes, it was found that the average 
ratio Length/Height along the line was 
Identical with that of the npples Wherever 
a depression occurs, the wind is conoen 
trated, and the depression tends to in 
crease On the other hand, wherever the 
amplitude Is slightly greater, the eddy is 
stronger, and Increases the amplitude 
The measurements show that in these 
dunes (he two proceuei proceeded at the 
same rate Although in this sense equal 
and Opposite, the two processes comlnne 
to produce modification of form Thus, 
Lhe sweeping round of the sand from two 
depressions leaves the bate ground on lee 
ward of the intervening part of the ridge 
surrounded by sands of such shape that the 

C it looks like the hoof print of a giant 
orse These are the structures known as 
Fuljes, the origin of which has been much 
diFCttS^ If the wind continue with di 
minishmg supply of sand, the crescentic 
dune called ttirchan would remain, the 
windward slope of the FulJ being the lee 
slope of the Barchan Barchans, however, 
arc not neceiaanly, nor usually, formed m 
that msnne* 

The author describes the operations of 
the Suez *Canal Company In planting 
Caiuarma trees t6 arrest the drift of sand 
which at present finds its way into the 
canal The CasMoriua does not require 
rain, and its roots are capable of drawing moisture from a con 
siderable depth Indifferent as it u to drought, it can endure 
with equal indifference an eacess of water at its roots, an 




blowing upon dried Nile 
in arint to see if there were any lysteroatic 


^i^Altitraoicrapaptf madhafemtlwRcmlQeofraphfealSecMy.Ifov so. 

by Mr* Vaaghaa CMsh, puUUM iarfae C Mg rmg k k M i 

iSCIseop. Tlw4llatttutpasai«Npicduc«dfroadwGHgn/Men//Mfww/ 
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Fio. t —CamtroRi PlantadoD 

important matter in the Government plantations on the west 
of the when pcrfodlcel inandetion hu to be reckoned 

with. The Casturiw grew* mpidly, end at lemailin he* 
attelaed a height of neatly lixty feet in twenty five ytm. The 
felieg* I* light and featheiy, waving confiuedly and eheatiiig 
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the wind of its force It u uiUcip^tcd that the lone linea of 
planution bordering parts of the Sues Canal will mtck the 
drift of tlie sand from the west cansing it to pile up in a rampart 
parallel to the canal The trees ihooM live and grow even wnen 
nearly bniied in sand, being nonndied by the water at their roots. 

The kigest of the dnnes described by the author are those 
bordering the old Pelusuc branch of the Nile eastward of the 
Suet Cual The height of these dunes is reckoned at 300 


Tuk London TtckmuU E 4 K<a/tm amonoes dMt 

botanical gardens have been laid oat In Battersea« Eavvascoart 
and Victoria parks Good collections of plants^ reprewnting 
vvkMs naturu orders have been dbtainedi and tha non un 
portant trees and dimbs in the parks have bm labelM These 
gardens have been speaally provided for the use of teachers and 
students of botany Teachers who deim to obtain twkels 
^ould apply to the secretary of the Board, 116, St Bdartln’s 
lane W C giving their names in foil and the name of 
the school where they are teaching 



F 3 A Fulj 

feet and upwards Once cnAloped vnthin the labyrinth of 
mndhiUs however the dimensions appear to be much greater 
Under a low tun the scenery 11 espectall) remarkable The 
startling contrast of light and shadow the absence of detail n 
the smooth surfaces of pore blown ssnd the steep ilopet and 
Md forms together with great clearness of deftnilion and a 
d«lh like slilliiesii combine to produce a mountainous im 
presmon It requires an effort of reason to correct the illusion 
of being surrounded bv mountains of three thousand metres 
rather than by hills of three hundred feet 


UNIVE/^S/TV AND EDUCATIONAL 
INTEL!/GENCE 

Cambridtb —Mr Fredene Hamson has been appointed 
Rede Lecturer for the present academical year 

The Chancellor has given official inteq relations of certain 
statutes mpectii^ which doubU had been raised by the Counal 
dT the Senate It appears that a Deputy Professor u declared 
competent and bound to perform all the foncuons of the Pro 
fesror and that it is not possible for the latter to reserve or to 
resume any of his duUes during the term for which the Deputy 
is appointed It alio appears that the statutes give the 
University no power to iiubid Readers or Professors from 
taking private punls 

The gnme for umiting the scope ci Part I of the Mathe 
ssatittlTnpos was rewetad by rci votes to ito and that for 
abdiNlilag the order of merit ana widi at the Senior Wrangler 
eUp, was Mtect^ by i6z votes ^ A conndemble nom 
ber of BOB reildcBt memben of the SenaU attended to raster 
votes The otta* readjustments mposed by the Mathe 
aatical Board, chiefly afiecung Part 11 of the Tnpos, were 
carried withoat a ^vlwon 


Wb idm from 5 W#awr that the Regents of the Universiiy of 
Ckkforim have ad<^^ tha policy of givmg the professors of 
the Univenity one vearf feave of Atenoe in seven The 
SakbaiicmlyBarmwMriy necognUed by Aqwncan umveniues 
S^'the opportooUy h affords the prdsssAi of miUi^ distant 
OB^abdWl^Wo^Uin^uable The cu^ could 
jET fotiodaced wM advantage in our own uuversities and 
coUeges. 
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Al the distribution of the proes and ootificates gamed 
by the students in connection with the City and Guilds 
of Lemdon Institute on Thursday last, Sir Douglas Foip 
addressing the students said that to spedahse in study 
too early was a great mistake The great point was to 
lay the /oondatJ 7R as wide and as broad as poMble That 
done the next thing was to propetly aroly what had 
been learned Mr watney atowards made a statement 
as to the results obtained dunn(« the past year and men 
tioncd that in one way or another the Clothworkcrs 
Company had eubsenbM 85 000/ towards the mam 
tenance of the institute At the invitation of the Royal 
Commissioners appointed by Parliament to reorganise 
the Umveraity of London the executive committee 
have recently accepted the jmiuon of a school of the 
University for its Central Technical College 

Thu results (f an ir ] iry into the development of 
technical education in connection with English Se 
condary Schools durum the past decade made by the 
National Assoc ation & the Promotion of Tocmiioal 
and Secondary Lducation are gi\en in the current ntma 
her of the ArrW It appears from the report that in 
England alone since 8r new public secondary 

schools have been established while 31 $ existing 
schools have been extended mainly for the pnrpoaes of science 
teaching As regards the bchools in the latter category the 
extensions to 205 of them have resulted in the addition m 351 
physical and crimtcal laboratories 77 workshops for manual 
tmiDiDg 76 lecture rooms and 50 class rooms the total ram 
of money involved by theve developments is 764 449/ Of this 
sum local authorities have voted an amount of 147 496/, the 
rating and borrowing powers of the Tcchmcal InstxucUon Acts 
being utilised to raiRc 30 707/ and the Kesidne Grant supplying 
the remainder Taking /# Anuat and $U9ndary schools togeuwf 
as many as 664 Khools have been affected by the ewrts of 
County and Omnty Borough Councils and other munlcipa] 
authonocs and of revponsible pubbe committees Of Uiis 
number of/srAMirn/ and rcreiuAw/mhools 385 have been or 
are being established while there are 379 existing schools 
which have been or are being extended or adapM The 
capital expenditure incurred for these purposes namt reaches in 
the aggregate 3 303 aai/, of which a ran of i 896 no/ or 
$7l per cent has been or is hemg supplied by local authorkiei 
from Imperul Funds or from local rates 


SCIENTIFIC ShRJALS 

BnlkHn rf ike Amaturm VkAbwc//ra/5;sr/«/7 iDscemberl, 
i899-Iaimai7 a 1900) —{i) The proceedings of the October 
mining in New York City are sammarued, and abstracts oi 
some 01 the twehe papers read are given by Prof P N Cole — 
Noteonihesunplytransimcpnmiuvcgrou^fayDr G A.MilleV| 
contains some theorems and corollaries which are closely coo 

nected withanaper by the author in the/V w ssdwyT of the London 

MatbematuaTBociety (vol xxvm pp $33 5^) mmo 

writer contributes a wiort note on the commutators of a given 
group Two theorems g ven aie every sabstltalkm of the alter 
p^ng group of degree n (m > 4) u a commutator of two lubetin 
twnaot the tame group If the order of a cyclical group Is odd. 

It IS the commutator subgroup of luholomon^ andallttaopM 
tors are commuutors oTthis bolomcwph When this crour it 
even, the commutator sub group of ibe hokmiorph m da dt e hell 
of the opataton of this cyaioM gro^ and all tbera opsouen 
arc commutators of ihu bolomorplt ^ These vesohe are peW 
nmplemeBUiy to those contamedfln Pr MiQcrs pa«r on the 
commutator jpnoups vol Iv ) —Dr Lomt glvci 

account of OUramarcs Calcul de ofncnluntm 
kamthat thisjk the magnmnopua w the writer, who IspMWP 







^ATam 


405 


■ . . . .. 

dtt old^ ttvlng p^pil of £*ndkf It ■amt up tb« woik done 
dtf Prqftieot during the luk tuwnty ynurt. Suvent diort 
a<rtk«i note* mnd new pabllaukmi oompme the number 
(a) lihe number openi with the Preeldrat’i (Prot R S. Wood 
mid) nddrewi delivered belbre the Sooetr nt tti nxth uanunl 
OeeUngi December 38, 1899 It U entlued ** The Century’s 
Pnagt en in Ap^ted MuthemettaL” We learn from the *'Notes” 
thee the addrM has been printed in a ecpanite pamphlet (35 
cents each) —The status m imaginaries in pure geometry, by 
JW. Charlotte Scotty Is a paper which was communicated at 
tbe O^ober meeting Her text»the works of Von Staudt and 
Reye. She remarks that **it is one of the axioms of modem 
that Von Staudt placed the doctrine of tmagioariea 
On a ftrm geometrical basia, bat logical and convincing as his 
tfsatment u, whmi patiently studied In all its detail, it yet seems 
to me hardly practicable as a class room method ” 1 and then 
she pr oce e ds concisely to esamlnc the writings of the two above- 
namw mathematlclani, so hr as they treat of Imaginaries In pore 
geometry The usual matter follows 
B^Utttino deila Jsrfr/d SismsU^t^a liaUwa^ voL v 1899- 
1900, Nos. 4, 5 —On the present state of Vesuvius (lulv 3,18^) 
and on the endogenous nsing of tbe new lavle cupola dtmng the 
months of Februarv and March, 1S9S, fav R. V Mattencd 
—The central expioeion of Etna on July 19, 1899, hy S 
Arddiaeono — On the activity of the \olcanoes Vesuvius, 
Etna, Vulcano, Stroreboh and Santorin in the autumn of 1898, 
R. V Matteucei —The crater of Etna after the explosions 
or July 19 and 25, 1899, by A Maican. The effects 011^ ex- 
pkwons on the terminal cone and the internal comliti^ of tfw 
crater are described —New tvpe of seUmoscoplc clock, by G 
Agamennone —Summary of the scismography of the earthquake 
of^ovember 16, 1894, in Calabria and Slaly, by A. Riceh A 
reprint of a memoir already noticed in Natuxk,—N otices of 
earthquakes recorded m Italy (April 23-July ai, 1898), by 
G, Agamennone and A. Cancm, the most important being the 
eartl^oakes of Tripolitxa (Greece) on June a^r Rieti on June a8, 
and iMouUu on July a, and earthquakes or distant origin on 
April 29, May 8 and June aa and 29 


SOCIETIES AND ACADEMIES. 

London 

Royal Soeltty, January 18Further Observations on 
* NItragin * and on the Nature and Functions of the Nodules of 
Lmnunons Plants.’* By Maria Dawson, B Sc. (Lond and 
Wfles), 1851 Exhibition Sctenc* Research Scholar Coro 
munlcated bf Pro£ H Marshall Ward, F.R.S 
In the continuation of the author’s work (see TAs/ TVtufs 
voL 19a, p. I, 1899) in the Cambridge Botanical Laboratory, 
CBsa have bm observed—# g Phasilus^ Dismmhum^ AcaAs 
-^in which the filaments oontainiog the organism disappear 
from the nodules at a very early age no sharp dtstiiKtlon can 
be drawn between these and the nodules of Ajjijn, Ziipfriwr, 
&c., where the filaments abound in much older nodules, mit the 
Mmgestion arises that the mode of growth depends on special 
i|£ptations of the organism to the coodltioos In the cdls of 
the nodules In each Ixitt A marked crystal layer occurs m 
tbe nodules of some genera, m others—# ^ DtsmMtmmt 
pe cu llaf apple green, nucleus*like cell contents are 
fbond. Ine oeganisms are uonsnally large in ZVnwsahmw, 
C^roniiiot /Vmsfra, and some others 1 and angle rods, isolated 
firom pure cultures, of those from DtsmMimm were observed 
contiimoQsly under Ugh powers in banging dropa, and their 
glpwth tnoM 7%€ JC md onr# by 

Emcify Udnml brmukittg 9f /i# r$d$ After twelve to 

fourte en days these hreax up Into shwtei rodlets. Pure cultures 
ware made on various media, and tbe ommiein was suceesd^uUy 
grown on silica jelly with nutrient salts. In seven days, at 
I 7 *C, eoloUcs of the DumMkm otganism were as much as 
50 an dfameter The author la employing this method for 
tesning the power of the organism to fix nltrog^ 

Cotttparubos of nltnf^” with pure eUtures from Pimm 
moADffi&bditm diow that all grow rendSy oh gribulne or agar 
mm eddiddns of emtn^ of pea-stems, aapanghi and sugar i 
potato* ^llk is not peptecused. A thick boo- 
«^anQ4dB kdococtkn ctf peas. TMocgaiiln is aCroUc, 
SoeanotfsntaetttiagVBrendimypaaB thioM a short motik 
Mifl Otbef bhCilViologiealUianetenate a)so sm 
dMUg^fotfnepct<^mpmture ga kfoctfon of Che root- 
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The author's experlmenU with reoprocal infections of 
organlami from one genus of Legumlnosse to another^ point to 
there being but one species concerned, but thu is proltebfy split 
up into several culture races, specialist to the various agrkhl- 
tuiUl and other plants concerned, as In the case of the rust 
fu^, yeasts, fte. 

Crop-cultoret of peas Infected with the organism, in sterilised 
soil, ordinary soil, mnd, sub soils, &.c , gave contradictory re- 
suita In a few cases a small increase was got by the use of 
the organism alone i but in other cases where nitrates wen 
used instead the crop was larger When nitrates as well as 
'* nltragln” are added the crop may be even reduced 

The conclusion derived from the vanous experiments, bow 
ever, Is that the presence or absence of *’ nUragin" is but one 
factor sn a complex problem, and that at the same time must 
be taken into account the complicated physical and biological 
conditions of the soil and atmospheric environments, as well as 
the s3rrabiot]c action of the host plants, in the removal of the 
products of metabolism from the field of action of the nodule 
organisms. 

Chemical Society, February 1 —Prof Thorpe, President, 
in the chair —The following papers were read.—liie chlorine 
derivatives of pyndine Part v Constitution of citrazinic acid 
Formation of an* dlchlorowridme and of aa'-diiodolsonicotlnic 
acid, by W J Sell and F W Dootson —The fonnation of 
heterocyclic compounds, by S Ruhemann and H E Stapleton 
Benxamidine and ethyl phenylpr^iolate react with formation of 

an Intermedkte product, ^ 

densei, yielding 

CHPh C- 

bennlphenylglyoxal [done, I Ph 

CO NH>^ 

CPh CH CO 

and diphenylpynmidone, | | 

N CPh-NH 

Urea, thiourea and guanidine condense with ethyl phenvipro- 
(dolate yielding substituted hydantoins. —The space conngum- 
tion of quadrivalent sulphur derivatives. Methylethylcbetine 
dextrocamphorsulphoiiate and dexuro o-bromocamphonulphon- 
ate, by W J Pope and S j Peachey The authors have 
prepared thetine salts of the constitutions 

CoHa\<;/CH^COOH 

c,on,,oSo^®\CH, 

containing optically active acid radicles, and show that the basic 
thetinc radicle is not optically active They conclude that in a 
thetine the luli^ar atom and the four atoms directly attaeheil to 
It lie in one plane.—Nitrocamphane, by M O Forster The 
author has prepared nitrocamphane and pseudonitrocamphone, 
to which he assigns the constituDons 

yClU /CH, 

./ I and C,n„<; I 

:hno, n(oh) o 

Nitrocamphane is prepared by reduang bromonitrocamphane, 
and yields pseudonilrocamphane when its potash solution is 
acMiiied.—The absorption spectra of ammonia, ftc., by W N 
Hartley and J J Dobbie —Isoamanne, by F R Japp and 
T Mdr The lanaraarine of Feist and Arnstein obtaloM by 
beating s dibenioyl rMliphcnylethylenediamine in hydrogen 
chloriM gas is Identical vnth Snipe and Brooke’s isoamanne — 
On t^ oondematlon of formaldenyde with ethyl malonate and 
00 the synthcris of pentamethylenetricarboxylic amd, J F 
Bottoml^ and W H PericlD, junr In addition to the sob- 
stanoss previmuly described as resulting from the condensation 
of formaldehyde with ethyl malonate, It is riiown that ethyl 
MBtanehexocarboxvIate. 

[COJEi)fiH CHfrqCO,Et)^CH,.CH(CO,Et), 
may also be formed 
paMtetrmearboxylic 
by hydrochloric add 
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and titrate the nitrite with pennanganate in add solution --On 
the action of alumlniuni chloride on camphonc anhydride, lU , 
byF H Lees and W H PcrUnJunr 
Llnnean Society, Febrean i —Dr. A GUnther, F Its , 
Presidenc, m the chair —The President announced that on the 
occasion of the forthcomii^ International ExhihiiloD in Paris, 
an International Congress of Botany will be held there 
from October i-io, both dates inclusive —Mr George 
Massee exhibited lantern slides u illustration of his paper on 
the origin of the Basldiomycetes, the substance of wbira had 
been communicated at the last meeting, and rccajpiiulated the 
conclnslons at which he had arrlv^ —Mr Ceal R P 
Andrews exhibited two non British grasses which he had 
found last year 10 the Channel Talands —PkaMris mnncr^ Rets., 
from sandy shores and fields in Cauernsey and Alderney, and 
Mtlium S€abi-um% Merl , from the cliffs of Guernsey —Mr J 
E Hailing exhibited a specimen in the flesh of tne Rufous 
Tlnamu (NMymfhptus yHfes€*Hs) which had been shot near 
Petersfield, Hants, on January 29, and gave some account of 
the experiments which had been made to acclimatise this 
South American gamebird since its first introduction by Mr 
John Baienian at Brightlingsca, Essex No difficulty had been 
experienced in regard to cllmaie or food, but inasmuch as these 
birds do not perch in trees like pheasants, but roost on the 
ground, they are more liable to destruction by foxes, a circum 
stance which has materially affected their increase —A report 
was read on the soological results of an expedition to Mt 
Roraima in British Guiana, undertaken by Messrs, h V 
McConnell and J J Quclch in 189S , communicated to the 
Society by Prof Lankester, F K S , on behalf of the members 
of the British Museum stsif who had prepared 11 A previous 
Journey, occupying suly days, had been made by the same 
travellers in 1894, iheir route then lieiiig by the rivers Esseqmlio 
and Kupanuni The route selected in 1898, by the Msxaruni 
river, to the >alU of Macrobah, occupied forty days only, 
twenty of which were spent in boats. With the exception of 
the last twenty miles, the entire journey lay through thicx forest 
Mt Roraima (8700 feet) was found to have a sloping base clothed 
with dense vegetation, surmounted a rectangular mass filly 
four square miles in area with {lerpendicular walls aooo feet in 
height On the south west, part of the wall has slipped, and 
lies diagonally across the fiice of the upper iiortion of the 
mountain By following the ledge so formed, tM summit can 
be reached without senous difficulty Amongst the Mammalia 
collected, a new mouse, described by Mr De Winton as 
Phtpidomys Mnuonneih (resembling P murotts from Columliia, 
but darker in colour and with larger ears) was found near the 
summit Amongst birds a new Zonoh nkia^ allied to Z pdeaia^ 
which is found throughout the greater part of Central and 
South America, is described by Dr Bowdler Sharpe Mr G 
A. Boulenger furnishes descriptions of some new reptiles 
{Neutitcurus rudts and Prtoticdattylus UmmUctus) and 
Batrachians {OreophryncZ/a Ilyhdes marmoraia, 

and Ofophryne rAus/a), the last named being assigned to a 
new Mnus Amongst Crustacea, of which a number were col 
lected in the Upper Masaruni river at an altitude of 2500 feet, 
Dr De Man detected a new species of Pa/tu/mm^ which he has 
named after Mr Queleh The collection of Myriopoda was 
found to contain new species of and Sftjnfms, of 

which descriptions are given by Mr Pocock, who had already 
described two new spiders {Attn, d/ /f ser 6, xvi p 140) 
collected on this expedition Two scori^ons {BrofepcAa^fus 
gramaswsMttd B porostts) are likewise charmetemed as new A 
new Hemiptercm {Acroc§rti perw^mata) and a new beetle 
denticoUis) are described respectively by Mr Kuby 
and Mr C O Waterhouse, thp latter insect being referred to a 
ne# genni^ 

Zoolorical Society, February 6.— Mr Howard Saunders, 
Vke«PresnflDt, In the chair —The SecreUry called attenuon to 
the breeding of a pair ol black headed bunting meiano- 

in the western xvUiy^ about the middle of the month — 
Mr OUflekI Thomas ediibited and made ^ remarks on some 
mountn touU of antelcfpes obuined on the Upper Nile by 
Captain H G. MaJendiCi Amongst tboe were specimens of 
Csdwr €* Damxhtcm /fow/, and GauUa 

ruffrvm —Mr ^ H. Barrett Hamilton exmblted skins of 

« continental m Aritish dormice, wUch be chaiacterised as 
inc^ and psqpoied the snbspecific name of MgHea for the 
form.—Me. fiknett Hamilton also mdilbitco skins of the 
variable hare {lAptis JUnn ) firom Scotland and Ireland, 
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of palerarctic variable hares, describing as sub , 
under the name of I^tts Hjtudus ttimt, the re pitsto tadvt form 
of the uland of Veta—Mr R. Trimen, F R.S , eoromunicajCed 
a paper by Lieut 'Colonel T. Malcolm Fawcett, entitM ** Notes 
on the Transformations of some South African Lefudopten.” 
This memoir was accompanied by a series of carcfol and 
charactenstic coloured drawings from life of larvce and pupm 
collected by the author during a resideDce in Natal, chleny at 
Ladysmith and Maritsburg The early stages of seventeen 
Rhopalocera and thirty one Heterocera were described and 
figured Nearly all of these appeared to have been previousiy 
unpublished, and in the few instances when prevkmi publication 
had occurred, the illustrailoni had been inexact or insu6iclent 
In several species, not only the variations of the full-grown 
larvae, but the changes exhibited at successive moults were welt 
shown, esp<Kialty in the Natalian species of Paptl*^ Among 
the Heterocera was specully noticeable the striking senes of 
Saturniid larvae, and still more the huge and extraordinary 
caterpillar of I^pk^iUthms dumoliHii^ one of the largest of the 
Smennthine hawk moths, which, in addition to the usual caudal 
horn, bears many strong branched spines distributed over nearly 
the whole of the body Colonel Wwcett's descriptions and 
drawings were accompanied by notes of value on the distnbution, 
food plants, Ac , of the species ooncerned Mr Tnmen expressed 
his deep regret (which he felt the Fellows of the Society would 
share) that the talented wnter of this memoir, who had re)olned 
his regiment in Natal, was amoim those officers who acre known 
to have been severely wounded ciunng the siege of Ladysmith — 
Mr L A. Borradaile read a paper on a small ci^lcctlon of 
decapod crustaceans from freahwaters in North Borneo The 
specimOns were referred to four species, of which one was a 
prawn and three were crabs Of the latter one was considered 
to be new, snd was described under the name of /V/ewao 
kadamoianum —Mr Oldfield Thomas read a paper on the 
mammals obtained in South western Aralaa by Messrs Perclval 
and Dodson dunng the autumn of last year Twenty eight 
species were enumerated, and the collectors field notes upon 
tnem were given —A communication was read from Dr R W 
Shufeldt on the feigning of death in fishes, based principally on 
observations made on specimens of Pitudoprwanikut alim and 
Eptnepkcins utventits in the Aquarium of the United States Fish 
Commission at Washmipon —A communication was read from 
Dr A. G Butler conuining a revision of the butterflies of the 
genus Zizera (Fam LycatMdag) in the collection of the British 
Museum According to the author’s views the genus Ziura^ 
so far as was at present known, comprised sixteen species 
These were enumersted and their specific differences were 
pointed out 

Bntomolo^cal Society, February 7 —Mr G H Verral), 
President, in the chair —The President announced that he had 
^pointed Dr 1 A Chapman, Mr W L. Distant, and Mr 
C. O Waterhouse as Vice Preudents —Mr O E Janstmex 
hibitcd examples of Ackuis loKgivtdtm^ Walk , a lemarkablc 
fly from New Guinea, in which the eyes are set at the end of 
very long stalk like processes The ipedmens showed great 
variation in the length of the eye stalks, which In -the most fully 
developed males considerably exccerled the length of the wings. 
—Mr J W Tult exhibited a series of specuneni of Spj^a 
luiuUnis^ including several remarkable variations.—Mr. Cham 
pion exhibited a large number of Coleopteia collected in Switier 
land He called attention to the great variation in colour of one 
or two common species of the Chrysomelid genus OWaa, and 
said be believed that the forms known as O Sefarank, 

O spuf0sisnma, Socpi, and under other names, all Moi^^ed to 
Ode extremely variable species.—Prof T Hudam Beare showed 
spedmens of Dwodtrus mtnuiMt, Fab., obtained from a bamboo- 
basket In bis bouse at Richmond.—Mr H. Oomsthotpe ex 
hlbated a larva<>ca8e of Cfytkra ^uadripmutaU taken from a aeri 
of the red wood ant—Abrenro He commented upon the 

uiMatUfactory state of our knowledge as to the food habits cd' the 
larvae of Cfytkr^^ and said he believed the larvB fod upna the 
eggs of the ant —Mr Gahan me n tio n ed, in connfectioD with the 
genua Ciyihrm^ that these beetks pomeii a strUahtiag orpsa on 
the mesb-notom, not along the middle ni la Loni^bonis and 
MegaJopMae, but towards the lateral edges, and contisriy of 
two widely separated striated areuaver wMd the edge 
prondtum moves. The strldulatiim areu were preaeat^ he 
In near^ all the genera of C^tbridwi and athMM be 
regarded as a chancteristlc of the fii^y Thelm that 
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ftndakte «u appwently known to Duwln, who. In the 
Ditfflent of Mea.^ errcmeooaly lUted that the strldnlatinit atee 
who idtvnted on the pygidtum. 

Dublin 

Rojral IrUb Acndemy, Pebnunr i 3 .^Dr Benjamin 
WUUanaon. F R.S »Vice Freeident. in the chair.—Prof Cnarlee 
J. Joty read a paper on the place of the Anii 9 knungil*k$'$ In 
the genciai asaocladve algebra of the Quaternion type He 
pointed out that the cardinal distinction between qual^mloni 
and other tyetema of space analysu ilea in the thoroughly 
aaaodative and distributive character of the former He showed 
that a Grasnnann system apjdlcable to a space of n dimensions 
is equivalent to a very restricted use of the associative algebra 
of ff+i units obeying the laws -1. and ffii-f ftfjico In 
tuU a progresiive product u simply the part of highest order 
in the units in a complete product in the associative algebra. 
Regressive products are formed by the simple artifice of 
dividLog “products" of orderw + i by the product of all the 
units, and then starting afMi The p^t symbol may be con 
slder^ to be Introduced by the artifice of leaving the origin 
arbitrary exactly as Hamilton has done, but somewhere in tne 
fourth dimension when dealing with Euclidian space.—Prof 
Grenville A J Cole read a paper on metamorpnic rocka in 
eastern Tyrone and southern t^egsl The gneim axis north 
of Pomeroy is shown in this paper to be Invaded granite of 
the Slieve Galllon type, and the metamorphism of the central 
region thus occurrM, in all profaal^llty, prior to the “ Cale 
donian " earth movements The gneiss itself, however, rarely 
riiowi the effects of pressure, and its structures seem due to the 
invasion of basic schists by an aplltlc granite at some early 
period. Direct compariaon Is made between its structures and 
those that are clearly due to the invasion of the Slieve Galllon 
granite into schists at Fir Mountain. The Urge area west of 
Pettlgo in South Donegal similarly shows a foliated granite (the 
archcm which owes most of Its foliation to the inclu^on 

and streaking out of masses of pre existing amphibolite 
Bands of micaceous rock are formed from the partial amorption 
and metamorphUm of garnet jpyroxenites and garnet amphl 
bobtet. The latter rocks may have been sedimentary, and are 
now found as great “eyes" and lenticles, round which the rare 
white gneiu flows, and into which it sends off veina ^e 
bounds between the Dalradian rehltts and the gneiss is luffi 
ciently ooscare in this area for it to be possible tlmt the amphi 
bobtes were originally the lower members of the l>Unidun 
series. At any rate, they represent a floor on which the Da! 
radians were laid dosrn The gneiss is in no sense the funda 
mental rock i it is. however, traversed by later granite veins, 
which belong probably to the Caledonian intrusiona As in 
some French districts, the metamorphlc area of South Donegal 
shows the effects of igneous Introaon and contact metamor 
phUm on a regional scale, and dynamic metamorphism has 
pUyed but a minor part in determining its itructurea 

PARia 

Academy of Scienoea. February la — M Maurice L^vy m 
the chair —The President announc^to the Academy the loss 
U had sustained by the death of M Emile Blanchard, member 
of the Section of Anatomy and Zoology —Researches in the 
uric acid serlea, by M Berthelot Determination of the heau 
of combustion and formation of methyl purine, hypoxanthine, 
8 oxypuru. and 7 methyUiypoxanthine.—On the dupersion of 
the radium rays in a magnetic field, by M Henn BeoquereL A 
continuation of work previously pubuihed upon the mme sub 
jeet The experimenu were cmed out m a uniform magnetic 
field, of intensity H, and the radius of curvature, p. of the path 
of the ray measured. Hp being constant The lower limit of 
Hp was measured when screens of various substances (paper, 
aluminium, mica, glass, platinum. Ac.) were interposed. Some 
of the phenomena obsenm are not capable of explanation by 
any simple hypothesu.—The mibesis of cam^olic acid 
meana of camphoric acid, fay MM. A. Haller and G Blanc. 
The steps of toe syntbeds are as follows camphor is oxidired 
to camphoric add, and this reduced with sodium amalgam to 
campKolide. Thk, by treatment with Mrobromic aad and 
■abMUtfitndoetli^.yfoklscampholic acTd.—M. Schwendener 
nWtts mectedacorraspoiukat for the Scctioa of Botany, in the 
place of the Utt Boron de Mttller.-^Rapid variatioos of radial 
velocity of the star ^Orion, by U. H Deslandres. Eleven 
pbotogiaphsof thespedium of B^Orloa IS taken between December 
% 18^ and January %$, 1900^ showed that this star 
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periodic vurUtlons in its radial velocity, the period being about 
1*93 days. ^Tbe dynamical laws of cydon^ by M. Admliul 
FourniCT The author deduces an exprenion oorrclatlDg the 
barometric prmures at two points, and the corresponding dis¬ 
tances from the centre of the cyclone, which will be of practical 
service 10 navigation.—On the tangent circles to four isotropic 
planes; and on suilaces of double circular generation, by M. 
Eunne CasseraL—On harmonic equatloni and isothermal 
sarSures, fay M A 'niyhaut —On aolurmonic algebraic equa- 
Uoni,by M Autonne^—Plausible value of a variable magnitude, 
by M Estienne —On two problems In probability, by M. 
Andrade A rectification of a note previouily publiihed —On 
the method of Neumann and Dlnchlet'a problem, by M 
W Stekloflf —On the zeros of real integnU of linear 
equations of the third order, by M I>avidoglou —On 

the constitution of white light, by M E Cwallo A reply 
to the crlticum of M. Gouy —On some consequences of the 
priim formuke, by M A. de Gramont.—A new source of light 
for spectrometry of predilon, by MM Ch. Fabry and A Perot 
An arc la formed between two metallic poles, one of which is 
kept in rapid oscillation, the whole apfnnituB being in vacno 
The troubles incident to the production of a continuous arc in a 
vacuum are overcome by the device of keeping one rale In 
oscillation —A comparison of vanous patterns of the Wchnelt 
contact breaker, by M Alfred Turpam From the point of 
view of duration and economy, the form with holes suggested 
by Caldwell is preferaUe to the fonn with platinum wire For 
usefulness and rapidity either pattern of Vvehnelt interrupter is 
better than the Foucault contact breaker —On thermomognetic 
currents, by M G Moreau. The author regards his experi¬ 
ments as proving that the Hall phenomenon is due to a deform 
atiOD of the pwe under the Influence of the magnetic field — 
Complete syntneiis of the phurone of camphoric acid, fay M L. 
Bouveault From adipic acid a methylcyclopentanone Is pre 
pared, and this, condensed with acetone, gives the phorone of 
camphoric acid —On the composition of essence of sandal wood 
from the East Indies, by M M Guerbet Two isomenc hydro¬ 
carbons were isolat^, each of the composition C»Hf4,*aiid 
distinguished as a- and fi-santalene A mixture of al^holi 
Cj|HmO, an aldehyde, lantalal, and two acids were also 
obtained, farther inveitiMlions on which will be proceeded 
with —Transformation of nitrobenzene Into aniline by an organic 
reduang ferment, by MM E Abelous and E Gerard The 
ferment present m the kidney of the horse, which m previous 
papers has been shown to be capable of reducing nitrates to 
nitntes, is now found to reduce nitrobenzene to aniline — 
Researches on the digestion of the reserves in seeds in the course 
of germination, and their assimilation by the young plant, by M 
Mw Seeds containing oil are crmble of transforming the 
group CH« into an alcoholic group CH(OH) by taking up oxygen 
from the air —New researches on the evolution oT tne mon 
stnllidi, by M A Maloquin.—On a form of opucally negative 
anhydrous silica, by M A Lacroix The mineral described 
coQ&ts of anhydrous silica containing a little opal, and Is found 
in widely difiering strata, lu density is about ^5 . it is biaxial 
and optically negative. It is clearly differentiated from qnart- 
nne, Inteate and chalcedony, and it is proposed to name it 
pseudo chalcedonite.—On some granitic rocks of C!ape Marsa, 
oy MM L. Dupaic and F Pearce —ExaminaUon of a meteonte 
which fell at Bterb^l^, near Borgo, In Finland, on March la, 
1899, by M Stanislas Meunler —Specific heats of some ormmic 
substances, by M Ci Fleury The specific heau of cellalose, 
wool and leather are given 

Amstehdau 

Royal Academy of Sciencci, December 30, 1899.— 
Prof Stokvis in the chair —Report by Prof Martin and ProC 
Behrens on the paper, presented by Dr H van Cappelle, 
entitled “ New obeervatlons on the Dutch dilmum, esperially 
with a view to mapping oat tbit formation (IT ) " The con- 
cluiion arrived at, viz. to insert this paper in the 7 >aHsaeUms 
df the Academy, was approved of —Prof Kluyver made a 
commnmcailon, entitled “ Borel's summation formulft for 
divergent series.'* In this paper the author discusses a slight 
modmcatlon of thgse formukc, which were suggested by Mr 
Boiel m hit “Mdmosre sur les senes divergentes,’J^«*a d$ 
ttick norm,i 16, p 77» footnote)—Prof Van der Weals pre 
•ttitedacofflmunicatlon,.by Mr J. D Vender Waals, jun , entitled 
“ The entropy of radlarioD.*’ The principle of entropy hat had 
to be Constantly extended Originally, entropy was attributed 
to conditions of cqullibnum only In accordance aith the 
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thmem thftt a l y jte m, wkMi appnadief « MW comUtioo of 
oqnJlibrium bj a oon-coDvartiUa ptoca tt aad might do lo In 
vanous ways, compatibU arlth the pven combiaatloiu, cfaangtt 
Ju coadiuonfl innma way that thaantropyoonsUntlyiocroaaai, 
It bai bocoma necoHary to aturibata entropy to conditioM of 
non eqnilibnam u welL If tbu tbeorein u to bold good 
generally^ entroOT hat abo to be attnbuted to radiatioiL In 
bis H theorem ttUimaiui has given a formula for the entropy 
in the case of material nudecsles that are not in a condition m 
maxlmnin entropy and conaeiinemly not in eqalHbnum. The 
author ii endcavouriiw to find a simlar formula for radiation 
He conaders the actm of an electrical force upon electrical 
vibrators ms an analogne of the oollisms of material moieculea. 
—Fkof. W Kapteyn presented a supplement to the communi¬ 
cation made at the meeting of November 25, 1899, entitled 
'* On certain special cases of Monge's differential equation.'* 
—^of Winkler presented a paper, by Mr P. H Eykman, 
entitled A new graphical sntem of crankdogy '* Instead of 
the absolute measurements or the skull, Schmidt employs the 
relative ones, which he obtains by multiplylog the absmte ones 

by which their sum becomes constant m 30a 

Geometrically, the triple s^em of ordinates is thereby 
dsanged into a double one, in the shape of an equilateral triangle. 
All three measures are equal in it, and thu method is adapted 
for a rough survey of a laige group of skulla Alsatian skulls, 
published by Dr Blind ^37 in number), drawn in the system, 
serves as an eKample.—Ivw, Bakhuii Rooseboom presented a 
paper, by Dr Ernst Cohen, entitled ** On the theory of the 
tnunitioD elemenuof the third kind (I ) "—Prof Moll presented 
a sncr, by Miss Tine Tammes, entitled ** Pomnm in nomo '* 
Wram a urge apple, presented Prof C A J A Oudemans, 
thm'uancAcr sm^er apple, which is entliely disconnected 
from'the surrounding one. The entire texture of the inner 
apple 111 filled up with a mycelium, while the fungus in the outer 
dn^ is altMether lacking The pr es ence of the fungus in the 
Idforicw 01 the origral, normal apple is the cause of the 
mdnidQOiity ^Prof rranchlmont presented two papers, hr Dr. 
P iWB Romburgh, of Bultenton^ entitled (a) ** On the nitration of 
dUnethy] aniline in a solution oTstroog sulphuric Ucid **} (^) On 
the forination of indigo from Indigoferas and from Marsdenla 
Cfnqfeoria.’'--Pfof Kamerlingh Onnes pfesenied a peper, by 
Mr E. van Everdingen, Jun , on HalPs efbet and the increase 
miung^lcal resistanoe in bismuth at very low temperatures (I.) 
(continuation) —Prof Von der Waals premted a paper, by 
Dr P Zeeman, entitled ^'Obiervatioiis concerning an atym 
niftneal eha^e in the apeetnd lines of iron raduting in a mag- 
nmie tiiHL" The obserSrmtldns were made at the request of Pn? 
Vol^' of Gottingen, udio^dcdttoed from theory that in weak 
fields a tn(det tends to beeome asymmetrical, having 
the mdre intense component on the lea refrangible side, the 
eompooent on the violet nde being at the ame time at agreater 
dlwuiee from the original line than the second outer component 
Measnremeau made oq negativa proved the esiAenoe of 
atymmetrics, which in many cases were in accordance with 
theory A ftw exceptions to theory were, however, noticed. 
Ail the above papers will be inserted in the Academy's 
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Koval Society, t 4.30.—Total Bclliue of tba Jsson 1898. 
OfaismtioM at Vi^Hlnig Sir N Loeikyw^CS, F R Si^, capulo 

■ ‘ I BatUn, R “ -w - ..... 

—ramofUM 

I SM pet u rs of____ .. 

— ^ Jua^Tha loolafioo of DUdm Sohidou at tho Fradng Point 
W. C Q. wbnhass. 

Sor^^irsviTOTtoa. at 5 —Uodm Attronooiy Prof H H Taroar. 


iNSnTUTlop OF RLiCTSlCAL BFOiMBrs*,al 8 —The Siandaidlfatlcn 
jrfjns BMcsl tnglnaarbg Flam R Pwoy Salloo. (AdJoonwd DU- 

IwariTimeupf kaciiAHiCAL EMOiMana, at &.*]mpromi«atslii the 
BnMit Sawn al aoa.—Fortabia Pnanaiatic 

FanuABv aj. 

Koval IirsTiTmoii, at^-Aaeam Stodfaa iDOiarittdoii 
JPUyutiog^y 
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<>»^oC S. W, Wccdwfll aakfbt and datcriba 
d Hhvva and ih^ K To au erogr a p hlcal Damoo 
' Kaflactad W aj a SfU i a Naw Saado- 
osrashai Ardfidal FaihaUa 

ns,ail —BaartneB Hanphrar 
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SoCIITV FOt THB PtOTSenOM OF BHM(Wai 
3 —Amwal Matriiw 

I Kay Lahhasta^ F K-S 

SocuTVor Aart (Fon^ and Coloaial Bactlon), at 4.3B.-nAgriwdinM 
Kdnoatkm In Graatar Bntafai R« K. Wallaca, « , 1.. » 

IniTiTUTiON OF Civil BNc.ii<nu, at S.—Corroalen of Hanna pSliVBt 
John Dawraoca. . .. . 

Rwal PHOTooBAPme Soavrv, nt L—Blactvlaiy In oonaacuoa wnm 
Pbotopanhlc ActioD W FriaMdlmanoj^ 1 ^ ^ 

l 9 ^EDJirSSDA Yt FsanUaMv 

SociSTT or Afts, ac S.—Pnauautic iVspaidi Fmfi Ourim A. CwuSt 
Wllm 

TJfURSDAY, Hasgii i . . , 

Royal Socimr, at /wdrrr I An Bsp ailm amai iBgany 

Into Scurvy F 6 Jackson and Prof VauSbaa Baiw —ThqiVoMiy 
of tba Ions pcoduoao in ;Gaaai by Rtaign Raya Prof 1 ZalMy — 
Uathanatical Contnbutloos to tba Thaory of Evobitkin. V| 1 L On tte 
CorraUtloQ of Cbaracten not Quantitallvely MaaSurabla t Tmf K 
PsarsOD, F R S 

LinincAa Sociarv, at I —On Botanic Nomaiiclatvra C. B ClasM. 
F R .9 saaia Foramlnllka of Tuhonlao Aga froa tba L iw satonS « 
Naualdorf F Chapstan. 

CuBiiicAL SociKTV. at 8 —PDocarploa and tba AlkakUs of Jakovwdl 
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JAMES DWiGHT DANA. 

^ /ami Dwight 0Ma^ ScUm^fU Expicrtr^ 
Geoiogist^ Z^logist^ PrpfiS$oi^ in Yale 
Unhfersity By Daniel C Cfilman, President of the 1 
jTobn Hopkins University With itlnitnuioni Pp 
40^ (New York and London Harper and Brothers, 

1899-) 

S HORTLY after the death of Dana in 1895, a very 
admirable sketch of the saentific career of his 
Iktber, from the pen of Prof £ Salisbury Dana, appeared 
lA the pages of the American Journal of SctemcOj but 
the numerbus friends and admirers of the distinguished 
man-^who for tnany years was Justly regarded as the 
fbrempst representative of science in the United States^ 
will wdcome the fuller memoir now given to the world by 
hU old pupil and friend, President Gilman 
There appears to be some difference of opinion as to 
whether the members of the Dana family were descended 
from an Italian or a French stock, but there is little doubt 
that there were Danas settled in England early in the 
seventeenth century, and that the ancestor of the 
American branch was one Richard Dana, who about 
1640 emigrated to Cambridge, Massachusetts. Many 
bearers of the name have attained distinction as divines, 
lawyers, or literary men , but the father of the great 
naturahst was engaged in business in the little town of 
tJtta4 New \ork, and it was only the strong bent 
towards the study of science, which young James Dwight 
Dana so early betrayed, that led to his abandonment of 
ctmimercial pursuits, and his devotion to those studies 
in which he afterwards attained so much distinction 


In the education of Dana we have a striking illustra¬ 
tion of the great results that may follow from the efforts 
of a teacher possessed of enthusiasm and originality— 
even when he himself may not be distinguished as a 
saentillc discoverer Dana’s capacity for scientific work 
would seem to have been detected and encouraged by a 
Mr. Fay Egerton, a teacher in the Utica High School 
We are told that 


“ Mr* Egerb>n gave lectures in a moderately-furmshed 
laboratory*’ (this was m the year 1837, in a little back- 
woods settlement of only five or six thousand inhabi¬ 
tants^} ** successively in chemistry, botany, mineralofly 
and ficoloKy^ to classes of the mder stuaents, who in 
turn were required, after a uudy of the topic, to give 
bat^ the lecture with its expenmenta to the teacher and 
their fellows of the claw He was an enthusiast in his 
own line of study and instruction Besides his lectures 
in the lecture-room^ he scoured the country round either 
with or without his pupils, showing them where to go 
ID pursuit of whatever was instructive or cunoqs, assisted 
them iff the nammg and care of their specimens, and 
insured them with new teal for natural science. Dunng 
die fon f lummer vacabons be auula long excunioaB 
UBMk 4 oieii or mot, of ht, daai to mflerent parti 
M tb, S^t« or to oelgbbourwff onw, viiiting loouibii 
ibpiigided iajwrtietilu roen or minera),, and bnng 
f^Ooifl'Morw for tbitr «im oi^ the icfaool eoU«eti«i. 
k efeoUiiou wot, oMido Khboit wholly on feet, a 
I IfefM Mid weggoA •ceeiltpaByiiig Un party to carry 
'CttMjr warnabo aad rabbva the Oft^rdened 
« vote by eadh ef fewm, oatH web tima 

i^'feifehad platfe fer 
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Every teacher of etementary saence 10 this country 
may well findeoGouragement in reading this deKiiption 
of the labours of Fay Egerton. Who con say that 
among ibe bnght-fheed boys watching the expenmenfo 
or eagerly scanning the specimens shown to them a 
future Dana may not be present ? 

It nfifbrds a cunous comment on the methods of edu¬ 
cation in this country if we remember that at the very 
time when Fay Egerton was labounng m a little back 
settlement of New York to develop the scientific tastes of 
his pupils, Charles Darwin and his elder brother were 
being publicly reprimanded in the Shrewsbury Grammar 
School for wasting their tune u setting up a laboratory m 
which to carry on their experiments 1 

In 1830^ when only seventeen years of age, Dana left 
Utica and entered Ycde College, New Haven, Connecticut, 
where he came under the influence of Prof Benjamin 
SiUiman, whose daughter he subsequently marned. After 
taking his degree m 1833, he berame an instructor of 
midshipmen in the U S Navy, and sailed in the war¬ 
ship Delaware to the Mediterranean, visiting the coasts 
of France, Italy, Greece and Asia Minor. It was during 
this voyage that he wrote his first papier, an account of a 
visit to Vesuvius, which was published in the American 
Journal of Science 

Returning to the United States, a period of suspiense, 
but not of inaction, followed While seeking for a 
scientific pK>st| and acting as honorary assistant to Prof 
Silliman, he prepared the first edition of his ** Treatise on 
Mineralogy,” a work which, being continually iropro\ed 
and enlarged in the five successive editions that have 
appeared in the last sixty years, will always remain a 
monument of Dana’s great attainments and vast industry 

In 1838 Dana was appointed one of the naturalists 
to the celebrated exploring expiedition under Commodore 
Wilkes. It IS interesting to notice how curiously the 
careers of Dana and of Asa Cray, the botanist, were in¬ 
fluenced by their mutual friendship Asa Gray succeeded 
Fay Egerton as teacher of science m the Utica High 
School, though It does not appear that Dana was ever 
one of his pupils. When the United States Government 
determined to send out an exploring expedition, however, 
Gray accepted the post of naturalist, and it was by his per¬ 
suasion that Dana was induced to do the same But at the 
last moment Gray withdrew, while Dana, as is well known, 
accompianied the expedition throughout the whole cruise. 
Gray and Dana were lifelong friends, and among the 
most interesting letters in the volume before us is the 
correspondence tliat passed between them, especially that 
portion of It relating to the doctnne of evolution. 

The United States exploring expedition consisted of 
fire vessels, and between Che years 1838 and 1843 it 
circumnavigated the globe, visiting the islands of the 
Atlantic and piasiing through the Straits of Magellan 
to the west coast of South America , thence through the 
Paumocu, Tahiti and Samoan groups to Australia, 
whehee a portion of the expedition proceeded south, and 
discovered land In the Antarctic Ocean. While at 
Sydney, Dana first" beard of the theory which Darwin 
slmtly before propounded to account for the ongin 
ofIMla and barrier-reefr, and during the remainder of 
the voyage, which Idd him fay way of New Zealand to 
the flit Islands, the Sandwich Islands, the KiagsmUl 
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group, and the Carolines, Dana lost no opportunity of 
testing the theory by application of it to the various 
islands visited by the expedition. As is well known, 
Dana, while difl^ing from Darwin on some minor 
questions, fully accepted the coral-reef theory of the 
latter author, and remained, to the end of his life, its 
most staunch and enthusiastic defender While in 
Magellan’s Straits, the ship to which Dana was attached 
only very narrowly escaped shipwreck, and, after leaving 
the Sandwich Islands, the Pecuock^ with Dana on board, 
was totally lost near the mouth of the Columbia River 
After this unfortunate expenence, in which Dana lost all 
his personal effects and many of his collections, he joined 
a party which crossed the mountains near Mount Shasta, 
and made their way down the Sacramento River to San 
Francisco At San Francisco Dana joined the Vinannts^ 
and returned to New York by way of the Sandwich 
Islands, Singapore, the Cape of Good Hope, and St. 
Helena. 

The next twelve years of Dana’s life were occupied in 
working out the results obtained dunng the expedition 
In 1849 appeared a great quarto volume, with an atlas, 
on the geology of the expedition, this having been the 
part of the work which was especially under bis charge 
liut in 1846 he had already issued a large volume, with 
folio atlas, a “ Report on the Zoophytes,” dealing with the 
corals collected by the expedition , and in 1853 two other 
large volumes, with another folio atlas, his “ Report on , 
the Crustacea,” made their appearance How unre¬ 
mitting were his labours in connection with these three 
reports will be manifest to all who have to consult these 1 
volumes, especially if it be remembered that a large part 1 
of the drawings in the plates are by Dana’s own hands 

In this combination of geological and zoological work, 
by one who had so many opportunities for original 
otervation during a long voyage of circumnavigation, 
we cannot foil to be struck by the parallelism between the 
careers of Darwin and Dana. Unfortunately, we have to ' 
add that, while both attained a great age, they were j 
ahke, dunng the later years of their lives, sufferers from 
ill-h«dth—the result of the hardships they underwent in 
their long and arduous journeys m the cause of saence 
Dana and Darwin never met one another, but dunng 
many yean they maintained a fnendly correspondence, 
■ome of the letters that passed between them being 
pnntcd m the volume before us 

In 1850 Dana was appointed Professor of Natural 
History in Yale College, but in 1864 his duties were 
testncted and he became Professor of Geology and 
Mineralt^. There are many interesting pieces of 
evidence tn the work before us of the able and con 
scnntious manner in which be discharged the duties 
connected with his cbatr, and of the esteem and love 
wttt which he was regarded by his students and col- 
laagoea. In addition to his “ System of Mineralogy,” 
he wrote a Manual of Mineralogy and Lithology,” and 
also a ^Treatiae on Geology,” which is widely known 
and has passed through four editions, and a little work 
for beginnen, eenutltd The Geological Story briefly 

Told.’* ^ 

Another spheta of activity in which Dana was con- 
rtai^y eniployod was the editing of the AmEricam 
which bad been started by hu fother- 
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in-law, the elder SiUiman, in 1818, and hat long occupied 
the foremost place among the scientific Journals of the 
United States Dana became joint editor of the joomal 
with the elder and younger SiIHinan In 1846, and during 
the later years of his life was chief editor of the woih^ 
a task which has since devolved upon his son, Prof 
Edward Salisbury Dana. Jourmai has now 

existed for eighty-two years, and is widely known for 
Its scientific articles, not only in the United States, but 
in every part of the Bntish Islands and the Continent 
of Europe,f where science is cultivated. Besides many 
of Dana’s most important original contributions to saence, 
the numbers of the American Journal of Science contain 
a long senes of notes and reviews from the pen of its 
ever active editor 

In spite of ill-health, Dana maintained his scientific 
activity to the end Dunng his “ Wanderjahr,” his atten¬ 
tion had been specially directed to the formation of coral- 
reefs, and in addition to hit great monograph upon 
corals, be wrote a popular book, "Corals and Coral 
Islands,” which passed through two editions. In the con¬ 
troversies on the nval theones of the formation of coral- 
reefs, Dana contnbuted a masterly summary and review 
of the whole question Another subject wbicb had 
interested him dunng his first voyage to the Mediter¬ 
ranean, and later in his visit to the Sandwich Islands, was 
that of Vulcanology Since his visit to Hawaii, in 1843, 
so many changes had taken place in the volcanoes of the 
island, that in 1887, although he had reached the age of 
seventy-four, he determined to revisit them for the purpose 
of settling various doubts and difliculties which had 
ansen in his mmd His well-known work on “ Volcanoes ^ 
was the outcome of this expedition 

We have spoken of the remarkable parallelism between 
thecareersof Darwin and Dana The reader of the interest¬ 
ing volume before us will not fail to notice another resem¬ 
blance between the English and the American naturalists, 
namely, theu: singular simplicity and amiability of char¬ 
acter This IS evidenced in the case of Dana by in¬ 
numerable incidents and many expressions contained in 
letters in the work before us, which show that by all 
with whom Dana came m conuct he was deeply loved. 
Dana’s long and active life had a very quiet and peacefiil 
ending early in 1895 The memoir is written by one 
who IS evidently full of sympathy and admiration to the 
man, and he is to be congratulated upon having furnished 
a vivid portrayal of the characteristics of a naturalist 
whose memory men of science, all over the world, wiU 
not willingly let die. John W Jddix 


BILLIARDS MATHEMATICALLY TREATED. 

Biiltards Mathematuaily Treated ByG W H6mmlng^ 
Q.C Pp 45 (London Macmillan and Co, Ltd» 
i« 99 .) 

T his treatise will be usefol to the amateur biUwrd 
player who has a competent knowledge of matbe- 
matics, tlmgh not, perhaps, to the very accomphshed 
player who may have attaint to excellence by natural 
gifts of eye and band, and by longfltmciice without theory-* 
Mr Hemming had better state m hts own words )rie 
views upon this question 
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mUof thumV he uysi as good as a scientidc 
law to a man who has (dayra often arc well enough to 
regasd the nile of thumb as a necessary law of nature. 
Amaieun (tf less expenence than this may find it roach 
easier to obey a law the reason for which they have 
gra^wd.'’ 

The possible motions of a billiard ball here discussed 
are five, viz. (1) Perfect rolling, that ts, rotation about 
a horiiontal line through the point of the ball touching 
the taUe for the time being This is the motion assumed 
by the ball when struck by a horizontal cue ui a vertical 
plane through the centre at a height 7/10 of the diameter 
(3) Sliding without rotation (3) Pure side, that is» 
rotation about a vertical axis through the centre (4) 
Curving motion , that is, rotation about a horizontal axis 
through the point touching the table, such axis coinciding 
with the direction of translation (5) Imperfect rolling , 
that IS, rolling as in (i) combing with any of the 
others 

These probably exhaust all forms of the motion for 
gentle strokes A hard struck ball will probably jump 
many times before it finally subsides into rolling or 
sliding, just as a cncket ball neither rolls nor slides much 
till It IS nearly spent 

The most interesting case occurnng in practice is that 
in which the stnking ball with perfect rolling impinges on 
the object ball at rest The problem of the motion 
of the two balls after impact involves the deter¬ 
mination of the important constants The constants 
are —(i) The coefficient of elasticity, r - between ivory 
balls, which, on authority accepted by the writer, is given 
asalxHit 14/15 (3) The friction, / between the balls, 

which IS determined os follows —The object ball, if 
struck obliquely, acquires from the friction with the 
stnking ball a certain rotation about a vertical axis 
through the centre. This is proportional to / With this 
IS compounded a rotation about a honzonul axis due to 
direct impact, so that the resultant rotation is about an 
axis inclined to the bonzon. And if we can guess the 
direction of that inclined axis, we can determine / By 
using an old red ball, on which are irregular markings, 
as the object ball, Mr Hemming says the inclination can 
be guess^ with foir accuracy, and this method gives for 
f a value between 1/70 and 1/105 

A third possible constant is that of the impulsive 
friction between ball and cloth, denoted by p. This Mr. 
Hemming retains provisionally in his formulae, but ulti¬ 
mately rejects as inappreciable. 

In the case of impact between ball and cushion, the 
actitm of the cushion vanes so greatly with the spee^ as 
well as with the direction, of the stnking ball, that no 
constant can be determined 

Probably the most useful part of the book fo the 
practical ^yer is Appendix 11 , on the margin of error 
la billtard strokes, from which even the best player may 
leant somethiog to hts advantage I select the following 
Inslances in playing a winning hazard, the margin of 
error is least, and the stroke most difficult, when the object 
bpU U haV'way to the pocket It is found also that the 
inaifin nf error is^^^maller m a thin losing hazard than 
in Dm co rrospmdmg dtrough stroke.—But^ is not the 
fflanagenent of the cue more difficult in the latfor case ? 

AppettdU 1. treau of the effect of nkp on a ball played 
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with side. It raises the question of the nature of roUing* 
friction. Accordmg to Prof O Reynolds Trons^ 

1876), rolling friction may be reduced to sliding friction. 
When a body rolls on a plane, expansion or contraction 
takes place in the substances immediately in contact, 
which, or the subsequent restitution, causes one to slide 
over the other Sliding is thus always being created 
and destroyed by fnction as fast as it is created Mr.. 
Hemming makes a different hypothesis—namely, that 
the cloth may be regarded as a senes of stiff parallel 
ridges, facing the way of the nap The rolling ball is- 
instaotaneously in contact with two of them, say, at the 
points P and P', the hne PP' subtending at the centre 
a very small but finite angle, which depends on the 
nature of the cloth Through P and P* pass two re¬ 
actions, which intersect (he says) in the vertical through 
the centre at the height 7/10 of diameter, and therefore 
cause the ball to continue perfect rolling He is not 
wnting a treatise on rolling friction, and does not there¬ 
fore give any a pnon reason why the two reactions 
should intersect at the point stated A posUnori they 
must do so, for otherwise the ball could not continue 
perfect rolling as, in fact, it does It would not be diffi¬ 
cult to show, applying what 1$ known as Thomson’s 
theorem, that on Mr Hemming’s hypothesis, as to the 
nature of the cloth, the ball would pass from the state 
of rotation round P to a state of rotation round P' with 
diminished energy, and so must continue perfect rolling 

S H Burbury 


OUR BOOK SHELF 

A Rudimentary Treatise on Coal and Coal Mimn^ By 
the late Sir Warington W Smyth, M A , t R b Eighth 
edition, revised and extended by T Forster Brown.. 
Pp VI+ 346 (London Crosby Lockwood and Son, 
1900) 

No man did more for the advancement of mining edu* 
cation in this country than the late Sir Warington S^myth. 
In 1851, when the Royal School of Mines was founded, 
he was appointed lecturer in mining, and he continued 
to give his annual course of mining lectures until June 
30, 1B91, when, sitting with his students’ examination 
papers l^ore him, he passed away—dying, as he had 
lived, in harness In 1851 he found the art of mining in 
the trammels of empiricism , and, thanks to his wide 
practical expenence and his familianty with continental 
practice, he was able in his lectures to evolve order out 
of chaos, and to arrange heterogeneous facts in a com 
prehensive system Moreover, his work underground aa 
mineral inspector and adviser to the Crown enabled him 
constantly to keep his lectures abreast of the times.. 
Unfortunately, he never prepared them for the prep. 
But, while directing the higher education in mining, he 
was not fbrgetfril of the needs of the elementary student^ 
and was induced in 1866 to write for Wealc’s excellent 
senes of rudimentary treatises a little book on cm! and 
coal mining TTiis was eminently successful, and seven* 
large editions were called for. No previous wont Mve 
BO popular and yet so frill and accurate a view of the 
subject Wntten in a ddightfrd literary style, it bore- 
internal evidence of not bmng a mere extract of hooks,, 
and afford^ attractive reading not only for the un- 
pnetis^ but also for the expeSenced mining engineer 
and geologist. 

Sino9 the publicMioa of tho ieventh edition 
gioM IB miiung bu been made, nnd the value of the 
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book has neceisanly greatly dimintahecL It ii therefore 
most satisfactory to note that Mr T Forster Brown, an 
eminent mining engineer, and Sir Warington Sm^h’s 
successor as chief inspector of the mines of the Crown 
and of the Duchy of Cornwall, has edited a revised and 
eluded edition, in which the principal changes and im¬ 
provements in coal mining are treated The chief 
additions nude are two chapters dealing with blasting 
and explosives and with coal washing In the latter, 
coke making (a subject usually includea in metallurgical 
treatises) is also discussed Mr* Forster Brown has very 
wisely bMQ careful to retain the general character of the 
bticik He has perhaps earned to too great an extent 
his unwillingness to alter the original text The prices 
mentioned throughout the book, for example, refer to the ’ 
years 1864-6 The Saxon coal production is given in the | 
long obsolete units of Scheffel» and references are made | 
to New Granada, a country that changed its name in 
1661, and to “ the dounshing empire of Braxil,*’ which 
ceas^ to exist in 1889 Again, with regard to the 
speculation that the Palaeozoic roclu may be continuous 
from the Severn to the Rhine, which is described as of 
tittle practical importance, no allusion is made to the 
discovery of coal at Dover Mr Forster Brown, too, 
omits to point out that the statement that there are very 
erroneous ideas of the overwhelming importance of the 
Amencan coaliclds as competed with those of Europe 
IS no loMer accurate in view of the fact that last year the 
United States produced more coal than any other country 
in the world H Brough 

Untirsuckun^n uker di€ Cktmtschen Affimtaien Von 

C M Guldberg und P Waage. Herauwegeben von 

R Abegg Pp 182 and 18 ubles (Leipzig W 

Engelmann, 1809) 

This latest addition to Prof Ostwald's invaluable senes 
of repnnts will be welcomed by all chemists. The work 
of Guldberg and Waage is now well known, and is 
abstracted at some length in the larger books on 
theoretical chemistry, but we have here the complete 
senes of papers with some recent annotations by Prof 
Guldberg, and an interesting biographical and critical 
notice by Prof Abegg 

The student of diemical history will do well to read 
this volume in conjunction with No 74 of the senes, 
whveh 18 a repnnt of Berthollet's “ Recherches sur la 
loi dPafflnittf ” BerthoUet’s work was published in 1801 , 
Guldberg and Waage's first paper is dated 1864 Be¬ 
tween these years nothing advancing the mathematical 
theory of the subject had appeared except the unrecog¬ 
nised paper of Wilhelmy on the rate of inversion of 
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cane-sugar, and the papers of Berthelot on estonfication 
When this is borne in remd it will be realised how great 
and how sudden was the advance made by the two 
Norwegians 

The three papers contained in the repnnt, and dated 
respectively 186^ 1867 and 187% show how, with the 
progress of time, the ideas of the authors grew m sim¬ 
plicity and generality, until in 1879 we have their theoiy 
in a form difiering but little Iran that in which it is 
employed at the present day The two earlier papers 
wen very little known up to 1879, and several investi¬ 
gators worked unwittingly in the same field discovering 
acts a iecond time. This, however, can lurdly be a 
matter for regret except in so for as it tends to bewilder 
the student In other respects it hhs only served to 
straig^^ the foundations of cbemica] dynusic^ ^ 

Knowtki Ferns. By Frances Theodora Parsmis. 

Plir XIV -I- S15 i and plates. (New York Cbades 

Scnbnw’s Sons, 1899.) 

Thjs boft IS lotcndjBd to serve as a popular handbook to 
Che ferns of the United Sutes. It win probably ftilfil its 
purpose, m eitiiblinf the reader to ideati^tbe majoruy of 
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the feiau described by means of tbebgoamibaUteifed 
by the form of the sonis. To this result the awnerM 
ongmal illustrations, which are dear and aeourat^^a^ 
lar^ly contribute. An artificial key to the spetm^n 
provided, in which the authoress depends to a eoniidei^ 
able extent on the degree of difibmee ^sreen etertte 
and fertile fronds to characterise the main groups, ft 
IS to be regretted that attention is not direct^ to the 
artificial nature of these distinctioaa, and that the natural 
arrangement was not adopted in the part devoted to 
the description of the species. In this we find the nedsp 
of OsmtMMi separated in two groups, while the 
possactae are jJaced in the midst of the true Ferns. The 
brief account of the reproduction of ferns on pp. 30-35 
leaves much to be desire The figures illustrating this 
are poor, notably the drawing of a sporangium on p. 31, 
while the description is bald and in places misleading. 
No mention is made of the ^uliar subterranean pro- 
thalli of the OpkioglossMoe Had space been foona by 
the omission of irrelevant matter in the opening chapters 
fora clear, simply wntten, and well-illustrated account of 
the Iife-hittory of foma, with special reference to the 
native species, the book would have been none the less 
popular, while its educational value would have been 
greatly increased W H L 

Laboratory ATote-Book for Cktmical Students By Prof. 
Vivian B Lewes and J S S Iframe Pp. viii -H 170 
(with alternate blank pages) (Westminster A 
Coustable and Co, 1899) 

Thp authors of this book, which is essentially one for the 
! laboratory bench, are of opinion that there is room for a 
small volume containing all the necessary description for 
the laboratory preparation of gases, &c, together with 
the reactions of mkallic and acid radbcles, in a concise 
form, and some of the more simple quantitative expen- 
ments suitable for students In the treatment of a few 
technical matters, such as the valuation of fuel, the 
simple examination of oils, the viscosity of oils, and the 
characteristics of explosives, the volume is m advance of 
most similar laboratory manuals, but the plan oi mter- 
leaving the text with blank pages for the student^s own 
notes cannot be unreservedly recommended. Many 
teachers find that such an arrangement is conduave 
neither to neatness nor originality in the pupiFs ex¬ 
pression of his own observations. The mediod has, 
however, its advantages i and the objection to it does not 
afiect the text, which provides a good course of expen- 
mental work in chemisby suitable for technical studepts 
and others 

The Elements of Co ordinate Geometry. The Universrty 
Tutonal Senes ^ Part II The Conic. By J* H* 
Grace and F Rosenberg Pp viii + 315, (London: 
W. B Give, 1899.) 

So many text-books are available to day that the Issue of 
a new one is generally accompanied by an explaaatioo of 
Its rmson ditre The one bofore us is that the ptesent 
book seeks to develop the subject in a more gradual and 
more explanatory manner than its predreessors, and to 
pay more attention to curve tracing That it succeeds in 
this ^eavour wiQ be gathered from a pemsid cd us 
pages, for no pains seemed to have been spared to lead 
the reader up small but ever rising steps. To gather a 
general notion of the scope of the book, wa may say that, 
after bnefly descnbing toe three varteties of coni^ the 
student is made acquainted with the peneial equation of 
the second degree, and the claprifiimbon ef curves wldA 
are tepreseptM by such an MUatioo. This is foSqniied 
bymoredecatM lofortnationraadttgtotmrkKMpem^^ 
Of curves, taken at first gaMafiy haA afterwirda moi-' 
vidually The exercises hie gmOafod as ntodi 
sibJe as r^rards diflicuUy of seliUhMi, aad aib 
Dumerous. * 
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' * lETTSKS to Tits EDITOR 

dpu mi Mi ktmu^ wfmuihh/§r <* 

pt 0 u$d ^ kif € 9 mspmdtmix m^SMwr €m ks mmdtriEkt 
f 0 fuMm, #r t 0 xixtnufmxd mt/M tk$ w r ite rs rx/Mixd 
m m mxcn ^ tnUmMftriku w4t^f9iAErfEsi rf Natu&B 
if% m$tut II lA/Iwi tf m xn fm^ u i ] 

Bffacu of Ligbtntnf upon Electric l^ompe 

Ik the kit number of Naturc Prof Wood cellf in qoeitton 
the rcftUly ol the remukebk phenomenon reveeled by Mr 
WeM • pooto^E^i, ettnbating the mnhi obtained to a motion 
^ the eamcn dtinng npocUK leyins ipecial itreu on the 
alleged fact that *'a lanw clow to the camera, and a diitanc 
lanyi, show the trails m fix lemi UMk 
TO this 1 reply that the fact is jnst the reverse as u well 
dtowD m hig 4 w^h exhibhs nine lamps which are situated 
m order 6 t Sequence along a strongly curm shore the pictures 
of four tying to the left and of five to the right of that of the near 
kmp It will be seen that there is a regular diminutton of scale 
u these ptetnres as we paw from left to right corresponding to 
the increase of length of the chords of the bay I would remind 
die reader that at the conclusion of hu letter (p 343) Mr Webb 
expresaly states that on a subsequent occasMO he actually saw a 
stream m electricity descending from an arc lamp towsra the 
earth This was a momentary appearance obtained by so 
plamog himself as to be protectM m a measure from the glm of 
the U^iniog 

Prom my communications with Mr Webb, and from the 
photographs tbemMlves I am satisfied that the camera was 
lying at rest except ptrkap^ as regards the fifth flash of the 
picture Fig 6 which may possibly mve struck while Mr Webb 
was 10 the act of removing the camera a point about which I 
have written to make inquiry Should such prove to be the 
tact, I would withdraw 1^ * digression (p 344) relative to 
the flash in the middle of Fig 6 O O Stokk& 

Gamlmdge February 34 

Stockholm Intematlooil Conference on the Exploration 
of the Sea 

Under this titlethercappearcdmNATuxK dunngNovember 
and December Ust year, several letters from some eminent 
British biologliu containiu cntimsmi of the resolutions of the 
Stockholm Uonference flie pnAapal objections to the con 
chisloDs at which the Conference arrived arc ^ 

(1) not ik* Cpnfmmcx hat nxt ttsthpratid any definttx 
frwrmmmi 3 «#Agsr«/ wsrk 

I folly agree with Prof Herdman that the biological part of 
the programme needs further development before it can be put 
into execuuon The Conference has only drawn up the outlines of 
that part of the prommme which regards fishery expenmenU, 
marking of fishea, «e so for as they can be oonndertd applic 
able to all parts of the area concerned It is evident that, 
white the instractioii for hydrographic murk, deep sounding foe , 
will hold as well for the shallow depths of thesoutbem paruofthe 
North Sea as for the aooo-3000 metres depths of the Norwegian 
Sea, the character of the biological research and the fishery ex 
perimnti will be somewhat different in the eastern and western 
parts of the North Sea in the BarraiU Sea, and in the Baltic 
b must be left to the speeialitts and the fishery authuntiet of 
•ech ooerntTy to propose detailed rules for the experimental and 
' work ss Mgards the most appropriate manner of 
no of the aAtoent areas It will be for the Govern 
to take osre that the liutlattve thus taken is duly 
1 and made aeefol k the organisation of the 00 
CMadeo, eulier by iastitotlngtfaeCtatrarBareau and CooneU at 
me, dr^-as an introdueton Stop to this—by issembUog the 
weitoiMoii menttoned nndk the (Msad H or the Resohitioo 
The aioat argent thmg at present is to asecrtain if the diEsrSflt 
OovatoMots egree fm to the idea of eo operatfon or 

nbt The SWetkfo GovenuBeot eone months ago com 
to toe O ov emm e nts of toe North Sea powers and 
U k aeoepted (he programme of the Stodtbciai 
, dbd Is r efclvad, in eaeeof agreemeot on the part of 
latertsted, to Wk from the Rikeiigtha 
to elrfy It oat Co the same oecuioo^ toe 
rsqaestad the Hydrograplik Comudmloo 
bd pioitoim m a for tfos awemh part ef the 
I toeaMfoietoeoatti An ebitract of this pleo 
] to toe i fq ps Wsw 
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The meteorological work 11 not mentiooed 10 this plio, other 
wim than to reference to the detailed instractloa contanrad In 
section A or the RetolDtion. The pfatn of the biological work 
and fishery experiments u illustrated by two maps The 
annual costs are calcttlatfd at 3170/, or wnh deduction for ^VP¥t 
coal, foe , 1000/ U must be well borne m raiad that this pw 
is haUe to alteration, and does not represent what we erv to uo^ 
but what wepngfot# to do in case the co-operation is leahsed 
To the note of the Swedish Government concermim the co 
operation proposed by the Stockholm Conference, fovourable 
rephes have utaa received from the Norwegian and the Getmaih 
Governments 

(a) Tikat /is Can/atmts fou not rKsmmtndid to tho Govorto 
msmfs tosuwmod tko uh of soa gotng tooii oqmppod sttamsrs for 
imHthgahom of tku iiaa 

The necessity of having sea going ships for such puvpoies will 
scarcely need recomtoendation beveral of the Governments 
m question, ss Russia Denmark, Norway, Sweden, have 
alreuy proenred, or made arrangements for procuring, steamers 
exccllMtly fitted for the co operative work Bat toe number 
and si» of such ships must oe left to the decision of each 
Government 

{3) Thai tko aroa to bo ^Hvostigatod om^ to hoot bent 
oxtonded to lomo part of tko Ailanttc propor 

This seems to me to be the most serious objection hitherto 
raised It seems, in foct, indtspenssble to keep some account 
of the state of the Atlantic W of the Channel, and S of the 
Wyville Thomson sixi Faroe Iceland ndge ^ On the other 
hand, h must be sgreed that, if a certain Tiimt must be fixed, 
the Strait of Dover and the two rtdges above mentioned con 
Btitute (he only natural boundary for a co operation of the 
North Sea powers 

(4) Tkat tko Comtra/ Bmroau and lahoratorp proposod by 
tko Conftronco to mmnocostary^ and mi^kt be sttbiMniod by some 
more olastu orgatstsaiton 

When listening to the proceedings of the Seventh Inter 
national Geograjmic Congress at Benin last year, 1 noticed that 
international co operation was recommended almost in every 
case as the best method of attacking geograffoical problems 
Resolutiofis were passed to such purpose regarding sets 
roological, hydrognphica] metcotolQgi^ problems, antaictic 
explorations and others It struck me that nobody seemed to 
take into account the difficulties combined with the starting and 
conducting of such 00 operative work 1 know that there are 
such difiScullies, and I consider that in the present case the 
difficulties alrrady existing are irrelevant if compared with those- 
which will ante in future, when the orgamsation shall commence 
Its work If we only want as much as possible of scientific 
work of vanoas kind to be done the elastic (collegial) organis 
Alton which Mr Alien recommends wiU do, bat if We desire 
unity of work and practical resulu, we oerUinly must have a 
central institution at the head of the co operation It is a 
characteristic fiut that thu propoaal emanated from delonUes- 
of most ot the countries represented at the Conference With 
out entering upon the state of things in other countries, of 
which I am no jn<^, I am sure that the prevailing aicnm 
stances with regara to fishery matters in my own country are 
such that we ought giatefoll fy lo_ accept the propoiab of the 
Conference with regard to a central organiaatlon 

(5) Tkai tko Conirat Bnroau^ , wotl OHtorforo vnik tko 
fra od o m ef the spoovohots and impede tko onpinahty if the stien 
tadr week at tko ktslaoual stations 

It eceins not unlikely that the manifold labour of calculating 
and statistical work incumbent on the Central Bureau wiH 
oecapy the Ume of the officials of that Bureau to such an extent 
that little ume will be left for onguial soenufic research ion 
their part, but 1 cannot realise the poMibility that such will 
be the case with the specialists beloimliig to the bkdomcal 
ftat HW f DOW existing The 00 ordination of the mtemanona) 
reeeard) with their scjenti^ work wlU, ol course, be based 
npoB nnoral agrMment, whenin all adiantsfces wiU to cm 
the ade of the bioLogiets. Suppose that Mr A , director of 
the nanne etadon of X, studfas toe biology of the halibut, end 
that Ur B, of the statiOD Y, Is ipecuUst upon the ood or toe 
plgloe Both ccHnanipcaU their wish to get soentific raatorfol 
itoiis the North Sea and Nmiftlan Sea to the Central B« w, 
wlMt nqoeiU Messit. A. aodB to elaborate eato g dcijsQad 
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■chema with fall instnictioafl for the eollectton of the materiel 
denred, and for the coanting, iMMnrioCa &c • of fiihea, fry and 




to recommend the leadm of the fishery eapenments tn all 
parti of the seas concerned to select the material desired from 
every catch, and to roeasnre, mark and register it in the manner 
preambed Messrs. A. and B will thus receive preparations 
or ipedmens of cod, halibut, &c , of inch slse and stage of 
development as they wish to study from every comer of the 
area investigated. Likewise, they will get analjrtical data of 
the salinity, temperature of the water or samples of plankton, 
stomach contents, gases contained in the water or in the 
bladder, &c 

The field of research of each specialist will thus be immensely 
enlarged Another advantage is that material of pgrely 
scientific value can be distnbutcd to public and private institu¬ 
tions. museums, &c , in the different countries. 

Otto I^ttbrsson 

Hydrografiska Kommistionen, Stockholm 

Oibb8*n Thermodynamical ModeU 

In Maxwell’s Theory of Heat '* (p. 207) is a drawing show 
mg some of the pnnci^ lines on a thermodynamical model 
suggested bv Prof J Willard Oibbs, of Yale University I have 
been told tMt Prof Maxwell had two of these models con 
itnicted, one of which remained at Cambridge, England, the 
other being sent to Prof Gibbs at Yale There Is auK> a copy 
of thu model at Clark University, Worcester, the only one 
which I have seen. While there may be others in existence, 
these are the only ones which I have known of, and 1 suspect 
that very few have ever been constructed 

Hus year, In connection with a course m thermodynamics, 
two of my pupils are attempting to construct one of these models, 
but are met by varioos serious difficulties, which may interest 
others. In the diagram to which I refer, the directions chosen 
for the different co ordinates are not immediately evident Even 
by the aid of the description in the text, 1 have not been able to 
locate them sallifoctonly In the attempt so to do, 1 have been 
guided by the followli« general consideratioiis Using Max 
welPs notation, m whiM volume, /=pressure, /sabsolatc 
temperature, energy, entropy, the equation connecting 
these quantities is 

which, transposed, gives 

the differential equation of the thermodynamical lurfiice of 
which the co-ordinates are the entropy, volume and energy, 
and the slope of which at each point in the principal directions 
gives the temperature and pressure, by the identities 

‘ ^ 

These are subject to the conditions that / is aluvays positive, 
and p b usually positive, always so for the gaseous state, usually 
for the liquid and solid lUtci 

If, then, / 11 taken vertically downward, and v and f hori- 
aontal, passing along a section of the surfoce by a plane of 
constant volume, in the direction of increasing entropy, the 
sbpe will always be downward, and generally convex, as the 
action of beat, that it, ener^ to a substance at constant 
volume increases its entropv, and geneialty its temperature, 
never dcereaaliig It A sectfon by a plane of constant entropy 
will have a alopein the direction of increasing volume, which is 
in general upward, curretpooding to a poritive premure, and in 
all parts of uie model refomag to stable states of the substance 
tUa wJU be convex, since inciease of volume b then accompanied 
by decrease of praMre. 

I have attempted to deteraiine the choice of 00 ordinates by 
the pccpckda of the critical state. In the two diagrams the 
bfokeo Une separates the paru representuu stable or homo¬ 
geneous states froiQ (drti rqifesentiag nnstwe or non-homo- < 
gencoos steles, la lae premore-volame dispam, lines of con- 1 
WMfw pressure, toIub^ entrony and temp^ure are drawn. < 
OAte other err drawn Ifaiet if constant pressure and temper- i 
allff takaa Aon UkxweQ In both diagrams tbeM lines are ] 
JhaBent to the broken Itee, In Fig. i the lint o^oonst. cab i 
the bnkm line. 

HO. I 5 S 3 . 70L. 61 ] 


1 have attempted to find the behavloar of a Use of eoMant 
entropy fn the following way 
For a substance foUowfaig van der Waali^s eqnatloa 

the equation of an ismitropic can be shown to be 
(w - *)* « conit 

where i U the ratio of the specific heab at constant pcenore 
and constant volume. The slope of thb curve b then found 
to be 

dp aa Jt(p + a/t^) 

which becomes, substituting the values of the critical pressure 
and volume 

\ifo/cnt ay ^ 

which b native for real positive values of a and ^ Hence 
the isentropK appears also to cut through the broken line, but 
less sharplv 

Still fiutner, we believe that the line of constant volume does 
not again pass out of this non-homogeneons or anstable area, 
while the Isentropic may Hence it lu seemed tome necessary 


/ \ 

I \ 

I .. \ 


to conrider the vertical line of Fig a a line of constant volume, 
and the homootal line an isentropic, while the critical point 
lies a little to the left of the vertex of the curve, so that the 
isentropic slightly cub through the broken line 
The choiceof co-ordinates mil then bet energy, vertkallv down¬ 
ward, ID the three-dimensional mode), volume, meanred to tbfi 
nghc, in Maxwell’s dbgram, and entropy vertically downward 
in the same diagram Thb choice b not incon^ent witb the 
arrows in the upper left hand comer of the dbgraou The 
model, which has been constructed in aceordaooe with Umm 
consideradom, b shown In the accompanyiog figure (Fig. 3). 
It Batbfiea the general requirements u to slope aro convuxi^ 
It represenb the gaseous or vapour state, aa navlng in general 
the greatest volume and a great range of ptcmnie, Ac. 


perimentally that if a latmted vapou be espandad adtebadoaUv, 
or isentropimlly, It may either becooM ahpefheated, or pvtteU/ 
condense to liquid, m fset both phcnoMna can be shown wftn 
one mbtfaaoe, foe instance, chloiofbcm above iiy* C. faeoouMi 
•uperheatedi and bdow temperature no Vlslbte Is 
produced by either expandon or couspniteto- tbst tlMitb 
an bentiDpic which b ^ a paidciW point tengenivto flbE 
“ steam ttne,^ tboeq on one sidt not tMmg U'ht itV 
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MUm Ukih on Uia other ont both In nod ont Thb peitkolu 
j3«opi|rtf in not rixmo hf the model «• ooutneted, «]th the 
pceiM dwtee of oo-oidinetML If, bewtef, tre hod meeiared 
tntronr horieontmily in the dkipimi then the hmitropice. Mim 
verdepJi might be tangent to cot throng Qie tteam une. Thii 
dudqc « oo-ordinatei hM* boverert teemed Impoedble for the 
reuoat pmvloittly riven 

We tUKf if «e wfih dimui the oneidon bv adiSerent method 
The Unee dmwn in Figi, 1 ana s are all Unee thioogh the 
critical point In i the Unee of cooetant preenre and 


To Cnlcnlate n Simple Table of Logarlthma 








slope downward, u do the preeeare lino. With thle change 
the two diagnuns seem to agree, bat otherwise their disagree 
meat seems hopeless. 

I shall be werp gkd to reedve from anv one anp snggmtion 
whkh will bclptp remove the apparent dlmgrecment hetvreen 
the two diagfams, m so modifr the model that it may more 
completefy tepment the posstUe piopertfes of actual bodies 
dM it now seems to do. W B Boynton 

ImUnlveii^ofQsUfoiiiis, , 
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temperature are tai^ent to the broken Une ( Fig 2 shows the 
■une property In Fig i the line of constant entropy cuts the 
broken line twice, but no other pair of lines has more than one 
inteneetion. Fig. 2 does not, as drawn, diow the same piD« 
perty In Fig. 1, paning from the water line around the critical 
point m the homo^^eneoua region to the steam line, one cuts the 
lines in the followuig order water Une, pressure, temperature, 
entropy, vohme, pressure, temperature, entropy, steam line. 
Fig a gives the same order, with the choice it co-ordinates, 
wfaldi we have adopted, if we let the temperature lines always 


(NATDa^ February 23, i8m) 

It does not appear to be known that It Is posnble for a boy to 
make a nmple table of logarithms In a few mlnuies without 
even knowing square root in arithmetic. 

Up to a icw years ago the teaching of logarithms in Khools 
was genemlly deferred until th» were required in tngoiioiiietiy 
for the solution of triangles, but the nneral Introduction tn 
practical physica into secondary schools has resulted in the 
teaching ri foganthmi to younger boys. 

The toUowlDg method which I have introduced into several 
Schools of Science in my district has been carefully tested in 
clasMS of boys of about thirteen years of age with excellent 
reralti. 

On a sheet of squared paper ruled in Inches and tenths, plot 
logarithms to base 2 ioga = i log4«2 log8n3 log 16 = 4, 
aim draw a curve 

It will be found convenient to arrange numbers from 1 to 16 on 
a horuontal axis, taking 1* as unit, am the logarithms on the 
vertical axis, taking 3* as unit 

From the curve read off the value of 1 og,io, which will be 
found to be approximately 3j Let us assume that log^io is 
exactly 3I 

On any system of loganthms log 492 log 2 log 893 log 2, 
&c Hence the curve obtained may be used to represent 
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Tb« l«ft hiuxi vertical colunn of figures In ibe diagram represent scale logs, 
to base a, and ibe nglu lu^ uMumn Kale Iori io bau lo. 


niTtable scale 

AThe scale used for measuring logs, to base 2 it a plain scale 
To construct a scale for measuring logs to the base lo, write 
log 10= I instead of 34 , and as cms foUs on the loth liiie, the 
distance from o to 1 can be at once dinded into 10 parts, and 
numbered 01 o 2, &c., the finer lines (not shown in the dim 




Hsvfng assumed that log|io«3i, 1 ogio 2 becomes 300 instead 
of 301, so that the values from the curve are in error to the 
extent of 1/300 , but ihu is not greater then small errors due 
to the freehand drawing of the curve and irregularities in the 
nalingof the squared paper Arthur Duktov 

Sheffield, Pemary 13. 


Thk pablioatioD of Mr. Dufron’i method wilt, I thmk, serve 
a osefiil purpose It u a common exercise In schools to plot on 

a oared paper, numbers and their loganthms to the base a (see 
nine's **M^ods of GalculaUngf^Spon), to give a geneial 
nodM of how the tenuiihm varies as the number vanes , but 
I have never known 7 t to be made a method of caicuIatloQ. 
Indeed, 1 do not think h rif^t to give a boy the idea that he 
may find log. 10 by interpolatioii between log 8 and log. 16. 
there (a a ipecloas appeMoee of accuracy doe lo the fact t^ 
log^io is so nearly 31 , and Mr. Dufton htlghteu it by using 





4i6 


NATURE 


[Marcu 1, ispo 


squared paper on which the divUiona are thirds of the unit, so 
4 hat a will have it 6xed in hu mind that is exactly 
Jo&ia 

My intention was to give a good exercise on the use of louared 
paper for interpolation , it happens to be a method of cafculat 
4 ng loganthms correctly to at many places as we please. It 
keeps before a boy the simple notion that a common logarithm 
IB the index of a power of la The idea before Mr Dufton's 
pupil u much more complex, and he is not likely to dad the 
Jog^thm of any number correct even to the second l^re 

rebruary 19 John ^bRY 


RECENT PROGRESS IN PHOTOGRAPHY 

progress of knowledge and of skill in its apphea- 
A tion 18 often so gradual that although there may 
be a vast diflference between the condition of affairs a 
few years ago and at the present time, it may be im¬ 
possible to discover definite steps in the general for- 
■ward movement And after a few specihc cases of 
undoubted progress have been singled out, it may be 
that they, or some of them, will subsequently prove to 
be only side issues of comparatively trivial importance 
On the other hand, a circumstance that is quite obvious 
to the scientific student may be worked upon by a com¬ 
mercial firm and so advertised that a method of work 
becomes largely modified, and a practical advance 
effected without any addition to our knowledge 

It has been known from the earliest of photographic 
times that sensitive surfaces require a certain minimum 
of exposure before any change in them can be detected 
But the abolition of so called dark rooms for printing by 
development, and the employment of the same light for 
development as for exposure, was a possibility almost 
neglected until the American ** Velox " paper was intro¬ 
duced Of course, for exposure the printing frame is 
held very near to the light, and during development the 
print IS shaded This method of work may be only a 
passing fashion, but it has revolutionised the printing 
arrangements of many an amateur, and been so ap¬ 
preciated that several firms have put slow papers and 
lantern plates on the market for working in the same 
manner, and other makers are seriously discussing 
whether it is desirable to do so 
A modification of pigment printing that has recently 
been introduced by Mr Thomas Manly constitutes a 
more substantial advance, though whether it will be so 
widely appreciated as the silver papers slow enough for 
development m gas light remains to be seen He calls 
his process “ Ozotype ” So far as concerns important 
and serious work, a small improvement in either carbon 
or platinum printing is likely to be of more real value 
than any possible change in silver printing Hut Mr 
Manly's is not a mere modification of detail Putting 
It simply, he exposes the transfer paper instead of the 
pigmented tissue under the negative, and thus by one 
transfer he gets a print that u not laterally inverted, a 
resalt which requires a double transfer by the ordinary 
method, or else the making of a special inverted nega¬ 
tive for single transfer As the paper exposed is not 
pigmented, the progress of printing can be judged of by 
inspection, and there arc other advantages of a less 
important character, such as the absence of any 
nera for “safe edges" to the negatives The paper 
chat IS exposed under the negative is ma<le sensitive by 
means of a mixture of potassium dichromate and a 
manganous salt On exposure, the chromate is reduced 
and the manganese is thereby oxidised, and both pro¬ 
ducts of^the cbapge are insoluble in water By washing, 
an image that has oxidising powers is obtained and this 
may be utilised in many ways It does not seem to 
deteriorate by keeping To pigment the image, a piece 
of carbon tissue is soaked in a weak solution containing 
acetic aad, hydroquhiODe^and ferrous sulphate, squeegeed 
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on to the print and allowed to dry Development is 
effected as usual in carbon printing Mr. Manly sup¬ 
poses that the acetic acid causes the mangamc com¬ 
pound to reoxidise the chromic compound to a solubto 
salt (chromate ?) which is absorbed by the gelatine df 
the tissue. In the gelatine the hydroquinone reduces 
the chromium compound to the chromic condition, 
which, as usual, renders the gelatine insoluble. This 
appears to be the inventor's working theory Final 
practical details are not yet published, but it is certain 
that the process is capable of yielding good and useful 
results 

The toning of pnnts in which the image consists of 
metallic silver by causing it to act on the solution of the 
fern cyanide of a metal, rraucing it, and thereby causing 
the deposition of the corresponding ferrocyanide on the 
image, is a method that has long b^n known. The ferro¬ 
cyanide of copper, being of a reddish-brown colour, is a 
desirable toning matenm, but copper ferricyanide is not 
soluble in water, and the various solvents hitherto em¬ 
ployed have not given satisfaction Mr W B Ferguson 
lias just shown that a solution of potassium citrate is a 
solvent for the ferricyanide that serves perfectly, and has 
thus converted an almost useless process into one that is 
easy and certain The colour appears to be rather 
browner than that yielded by the corresponding uranium 
process, and it is hoped that the colouring matter will 
prove more permanent 

1 here have recently been quite a number of new intro¬ 
ductions that affect the production of negatives Fore¬ 
most among these stand the rapid " spectrum plates ” of 
Cadett and Neall, and the colour screens adjusted thereto 
by Mr Sanger Shepherd Red sensitive plates have 
b^n made before, but the even sensitiveness throughout 
the spectrum that these plates show, has never, in our 
expenence, been equalled But no plate will of itself 
render the vanous colours according to their proportional 
visual bnghtness The sensitiveness to blue and violet 
vastly preponderates in all cases, and in order to reduce 
this liyht and so compensate for the excessive sensitive¬ 
ness thereto, various coloured screens have been in use. 
F or general purposes, this screening has been done by 
the roughest of methods, whether yellow glass or dyed 
films have been used But Mr. Sanger Shepherd has 
prepared screens that are adjusted to Uie plates within a 
small margin of error, using for the testing the method of 
colour sensitometry introduced by Sir William Abney 
With such an adjusted colour screen and plate a colour^ 
object can be photographed in almost any light so that 
the print will give the correct comparative Tummosiiies 
of all the colours as they appear under the conditions 
when photographed The chin exception is that light of 
less refrangibility than the solar line C, or about that, is 
not represented, this small portion of the less refrangible 
red being reserved as'^a light useful when making the 
plates and working with them Colour screens are pro¬ 
vided for dark room lights, that transmit only the least 
refrangible red, far enough from where the practical sen¬ 
sitiveness of the plates begin to furnish a light that is 

a uite unable to harm the plates under the usual con- 
itions of development, &c Mr Sanger Shepherd also 
prepares colour screens for spectrum plates aupted for 
the three-colour process of reproduction, and as they are 
adjusted by measurement ana to the same plate, this is a 
considerable step towards the simplification of work and 
Che ensunqg of correct results 
Some new inteniifiers for negatives have recently been 
suggested, but as their eflfects have not been thoroughly 
investigated, they should not replace the use of mmunc 
chloride followed by ferrous oxalate, which is the oqly 
method that has yet been shown to give a definite reiuU 
equally proportioned over the whole negative. Am¬ 
monium persulphate, os a reducer, has been showit to tl$tn 
the image to a nearly equally proportioned d^reh nU 
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over^ instead of removing a larger proportion of the 
fbinder p 8 ^ of the imagc^ wbich, of coursci lie near the 
sumce of the dim This is an exceedingly useful effect, 
but here again the chemical changes have not been in¬ 
vestigated} and the theones that have been suggested to 
account for the exceptional effect are far from satisfactoiy 
It ir not certain, indeed, that the remaining image is of 
pure silver 

The makers of apparatus are always seeking to im 
prove their goods, and they are, as a rule, so successful 
that It IS impossible to refer here to other than the most 
important advances Photographers used to be satisfied 
with lenses that either covered a large field in proper 
don to their focal length, or that had a large aperture , 
but these properties that used to be considered incom¬ 
patible now ha\e to be combined , a large angle of view 
18 maintained while the aperture is increased Instead 
of // 8 , which used to be regarded as the maximum aper 
ture for outdoor work, we now have// 6 , and even larger 
apertures, without the introduction of the peculiar faults 
usually associated with portrait lenses The firm of 
Goerz, of Berlin, has quite lately put upon the market 
a doublet, each combination of which consists of five 
elements, the complete objective having an aperture 
of //S 5 These—the stigmatics of DalTmeyer at //4 
and // 6 , the planars of i^eiss with apertures of about 
// 4 , and other lenses of similar properties—are instru 
menu of precision for giving an image over an extended 
field, as telescope objectives are instruments of pre¬ 
cision for giving definition over a very small field In 
conjunction with the rapid gelatine plates of to day, they 
place a power in the bands of scientific workers ibat 
was not conceived possible a few years ago 

The firm of Dallmcycr have recently improved their 
stigmatics, senes /76, by putting the combination of 
greater focul length in the front instead of behind To 
use either combination alone, it is now only necessary to 
remove the other, and the extension of camera necessary 
18 nearly the same for both the combinations, although | 
their equivalent focal lengths are approximately as r 5 
to 2, taking the focal length of the whole combination 
as the unit Dr Rudolph, of Zeiss’, has invTestigated the 
question of the use of (^lindncal surfaces in objectives 
for the purpose of getting a different ratio of enlarge 
ment (or reduction) in two directions at right angles to 
each other One result of this work is the “anamor 
phot” issued by Messrs. Zeiss, and its use is chiefly, if 
not exclusively, in the readjustment of the proportion of 
length tp breadth of designs for their application m the 
decorative arts 

There does not appear to have been any radical im¬ 
provement in cameras of late, but the system of cine¬ 
matography, made possible by the perfection to which 
film-supported sensitive surfaces have been brought, con¬ 
tinues to ihe attention of a large number of in 

ventors. The most recent^ and doubtless most interest¬ 
ing, application of this pnnciple is in an apparatus that 
the Kodak Company are making for Sir Norman Lockyer, 
for uee during eclipses of the sun The apparatus will 
accommodate a film five inches wide and of length suit¬ 
able for the required senes of exposures The opening 
behind which the film is exposed is twelve inches long and 
three inches wide The apparatus is designed to imoto- 
mph a senes of spectra, as of the chromosphere, so that 
the exposures may follow each other with greater rapidity 
and certainty than is possible when plate-changing has 
to be done by hand The operator has only to turn a 
handle continuously, and at each complete revolution an 
exposure is made, the exposed film is wound up, and a 
new portion brought into position Three-quarters of 
the revolution effects the change 6f film , at the begin- 
minij^bf^ihe reroaiaing fourth the shutter opened , it 
comnuqi open until the revofotion is completed, or 
aeariy completed, when it ir dosed , then the film- 
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changing takes place again, and so on By stopping^ the 
crank during the last quarter of the revolution, a time- 
exposure of any duration may be given It is expected 
that the apparatus will be used in conjunction with a 
twenty foot objective of six inches aperture with a pnsm 
in front of the objective , and as this lens gives practically 
no curvature on a field twelve inches in lengtn, the film 
will be used flat 

Scientific photographers on the Continent have lately 
been paying more attention to the measurement of the 
opacities of photographic plates Dr J Hartmann, of 
Potsdam, has recently described an apparatu« constructed 
for him for comparing opacities It consists of a hori¬ 
zontal microscope with its ocular and objective, with a 
tube branching mm it al nght angles, downwards, that 
carnes a second objective At the junction of the two 
tubes is the well known arrangement of two right angled 
prisms, with their hypotbenuse surfaces cemented to¬ 
gether except at a small disc in the centre of the ad¬ 
jacent sides , so that one sees a small portion of the 
plate being tested surrounded by the comparison tint 
I he apparatus appears to be unnecessanly costly and 
complicated when compared with apparatuses that have 
been used in this country for a similar purpose 

There are many other matters that would claim atten¬ 
tion in a complete of recent progress in photo¬ 

graphy, some of which have already been referred lo 
in tnese columns C J 


T//E POS/T/OJV THAT UNIVERSITIES 
SHOULD TAKE IN REGARD 70 
INVESriuAflON 

T he Amencan Society of Naturalists arranged for a 
discussion on the duties of universities with regard to 
investigation, and the American journal, Science^ has 
recently published the contnbutions to the discussion 
made in tW end of last year at the New Haven meeting 
Profs Dwight of Harvara, Chittenden of Yale, Jastrow of 
Wisconsin, Patten of Dartmouth, and Dr Macdougal of 
the New York Botanic Gardens -five distinguished repre¬ 
sentatives of the natural sciences in America—maefe a 
formal and deliberate expression of their opinions, and 
an examination of these convictions cannot fail to be 
valuable to English readers On all salient points these 
experts arc in complete agreement They have no doubt 
that the connection between universities and research is 
fundamental Dr Macdougaldismisses it as ” axiomatic ” 
Prof Jastrow declares that a university should be the 
“ natural habitat ” of investigation Prof Dwight is “ sure 
of a sympathetic hearing from public and universities for 
discussion of the modes and conditions of university re¬ 
search ” The others differ 6nly in the precise phraseology 
they employ Nor is there any doubt but that university 
teachers should be investigators by temperament and 
habit. As Prof Chittenden insists, the primary function 
of a university is a diffusion of the knowledge already 
gained, rather than the provision of new knowledge , but, 
^though teachers who were not investigators have existed, 
the ideal teacher must be more than a diffuser All uni¬ 
versities of standing make success in investigation a 
necessary qualification for their teachers, and, in effect, 
our witnesses all agree that, having chosen rightly such 
men, it is the duty of the universities to see that tune 
and opportunity for mvesttgation should be found for 
them during their tenure of office 
There is a certain divergence of opinion as to the ex¬ 
tent to which original investigation should be made an 
actual part of the training of students. Prof Dwight and 
Prof Patten are not inclined to encourage it, the former 
thinking chiefly of medical students and agreeing >vith 
Huxley, that whoever adds one tittle of what is un- 
Aeceuary to medical education is guilty of a very grave 
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oAence, the latter disapproving of it entirely as a normal 
part of the curriculum Others, again, incline to the 
view that actual new investigation, ns opposed to ordinary 
laboratory work, is an extremely important and useful in¬ 
cident in training On the other hand, there is no trace 
of difference of opinion as to whether or no it is not at 
once an imperative duty and an immense practical ad¬ 
vantage for a university to provide every encouragement 
in the shape of equipment and scholarship or fellowship 
endowment for what may be called post-graduate research 
In this respect the duties of a university are to be limited 
only by her resources 

The general result of this interesting discussion by 
experts is that an atmosphere of onginal investigation 
should pervade a university Its professors must be 
investigators if only because otherwise they cannot be 
competent teachers Its schools must be provided with 
the appliances and matenal facilities for research, and it 
must attach to itself by scholarships and fellowships 
numbers of young men devoting themselves, in the 
first place, to research , while the conduct of onginal 
investigation may be made an incident in the normal 
training of advanced students 

It IS to be noticed that this emphatic pronouncement 
18 based directly on expenence, and on experience of a 
strictly pedagogic or university type These experts in 
conference had no need to raise the underlying principles 
on which useful continuance of the existence of univer 
sitics depends Universities are organs of the com¬ 
munity, and the pabulum that they absorb, whether it be 
denvM from hoards of the past or from the circulating 
wealth of the present, obviously is diverted from other 
uses Their utility depends upon the returns they make 
to the community Such products consist of an output of 
trained men and of knowledge , these, to resume the 
metaphor, corresponding to the direct secretion of an 
orsan, and the general diffusion of a subtle but pervading 
influence comparable with the internal secretions dis¬ 
covered by modern physiology A university that starves 
and discourages research turns out into the world smooth 
and conventional graduates, blind to the surprising 
novelties of life, more ready to meet crises, small or 
great, with historical parallels than novel efforts , fitter 
to adorn success than to achieve it, it prefers cnticism 
to knowledge, style to matter, glosses and reconciliations 
to the disconcerting energy of new ideas , it instils into 
the body politic a bland and slothful miasma of self- I 
content A university pervaded by the spmt of in- ‘ 
veitigation sends out graduates ready to change with 
changing conditions, to whom difficulties are opportuni¬ 
ties, and who, above all, are trained to watch for the 
inevitable changes in the most familiar ideas as new facts 
creep into light, it sends out the new knowledge, which 
becomes transmuted into new practical advantages for 
humanity, and it sends out the old knowledge not wrought 
into artificial harmonies, but with a bold presentation 
of the gaps and roughnesses which are the chief stimulus 
to new discovery , it radiates through the community the 
alert and adaptive spmt of progress 

It IS needless to say that, like the American univer¬ 
sities, the universities of the continent, and in especial 
those of Germany, are conspicuous for the extent to 
which they encourage research by their funds and by 
their arrangements The historian of the future, who is 
to trace the vast progress made in recent years by 
Germany in power, wealth, commerce, the arts and 
industngf, without doubt will notice the part played by 
her many universittes in this momentous change A 
single article in the pages of a scientific journal is not 
a suitable vehicle ror any exact examination of the 
relative advances made by England and other coantnes 
m recent times. But, until matters have been put ngbt, 
every opportunity is convenient to insist that the univer¬ 
sities of Bntatn do not encourage research sufficiently, 
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and that, in particular, her richest university habitually 
and systematically despises research in its general 
arrangements, in the allocation of its endowments, and 
in the distnbution of its revenues Moreover, it is 
especially unfortunate that not only is the amount of 
consideration given to research minute, but isdimini^iog 
A single example is more convincing than a multitude 
of general statements, and an appropnate instance lies 
unfortunately ready to hand tn the preface to the last 
volume of ** Linacre Reports,” recently issued by Prof 
Ray Lankester The late Linacre Prorassor and present 
Keeper of the British Museum of Natural History, in a 
preface addressed to the Vice Chancellor of the Uni¬ 
versity of Oxford, deplores the attitude of the Oxford 
colleges to the natural sciences ” The College endow¬ 
ments,” he states, and every one with knowledge of the 
matter is able to corroborate, “are now more largely 
than ever employed in maintaining a tutonal system^which 
is in itself of small value—if not positively injunoui— 
and necessarily in complete antagonism to the develop¬ 
ment of the method of study, and to the wide range of 
subjects studied, which distinguish everywhere but in 
Oxford the University from the Preparatory School” 
Prof Lankester believes that the natural sciences, the 
subjects particularly associated with research as a means 
of training and as a source of directive knowledge, 
should be supported by not less than two thirds of the 
endowments at the disposal of these colleges. Oxford, 
no doubt, IS an extreme example of the general failure of 
British universities lo respond adequately to what 
everywhere but in England is regarded as the first duty 
of a university, but there is urgent need for inquiry 
into and redress of the conditions which have brought 
about the present state of aflaira, and those institutions 
which have taken a larger view of their duties will be the 
first to approve a strong statement of the existing 
failure 


BRITISH DRAGONhLIES^ 

K LUCAS IS favourably known to entomologists by 
previous works on Bntish Butterflies and British 
Hawk-moths , but in the present work he has broken new 
ground, and gives us a complete and trustworthy account 
of our British Dragonflies, the study of which has pre¬ 
viously been much neglected in England 

Dragonflies resemne buUerflies in being among the 
largest and most conspicuous of day flying insects , but 
they are far less numerous in species, for while there are 
300 butterflies in Europe in round numbers, out of which 
from 60 to 70 inhabit the British Islands, the Dragon¬ 
flies of Europe barely exceed loo, of which, however, 
40 are admitted by Mr Lucas as Bntish, a consider¬ 
ably larger proportion than in the Butterflies. It is 
curious, nowever, that among seven additional speaet, 
properly excluded by Mr Lucas as not truly indigenous, 
19 rantala Jiavescens^ Kabncius, said to have been taken 
years ago by Sparshall in the Fens This is an abundant 
species in nearly all parts of the world (Asia, Africa, 
Oceania and Amenca\ but with the single exception 
above mentioned, it has never been notice as ocenmng 
in any part of Europe 

One advantage of dealing with a limited subject is that 
It permits of its being treated with sufficient fulness for 
most practical purposes, in a sufficiently portable form. 

While not n^lecting the bterature cn his subject, a 
large portion of the present volume is based on Mr 
Lucas’s own personal observations, which unparts much 
greater value to the whole of his work, fm although 
every author must be more or less dependent on the 
servations of others as well as on his own, yet he is not 
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competent to judge of them, or to estimate their relative 
value and importance, unless he himself has a practical 
as well as a theoretical acouaintance with the sublect 
One disadvantage in collecting Dragonflies is the diflU- 
culty of preserving the colours of most of the species 
Hence the importance of carefnilv coloured illustrations 
taken from fresh speomens , and although Mr Lucas's 
illustrations, which appear to be colour printed, are not 
equal to Charpentier's beautiful plates of the same in¬ 
sects, they represent the insects very well, and the neu- 
ration of the wings is also accurately reproduced 
Photography would, however, be the only way in which 
the neuration of many of these insects could be produced 
with absolute accuracy, especially in the case of Neuro- 
fk€m$s and one or two other Knst Indian genera, in 
which the network is excessively fine, and must include 
thousands of divisions in each wing 

Mr Lucas has divided his work into nine chapters — 
introduction, life liistoryt classification, the nymph, the 
imago, genera and species, reputed species, breeding the 
nymph, and preparing for the cabinet The book con 
eludes with addenda and corrigenda, list of works re¬ 
ferred to, and a good general index There are also 
detailed tables of genera and species, and even of the 
nymphs. The plain iicures represent oviposition, eggs, 
nymphs, parasites, and various details of tne insects 
In order to show the full manner in which Mr Lucas 
has dealt with bis subject, we will take one of the best 
known, though not one of the very commonest species, 
lAbellula qtuuirtmaculaia^ Linn , to which nearly twelve 
pages are devoted First we have synonymy, then the 
original description (which we would gladly see inserted, 
as a matter of course, in all descnptive works, whenever 
possible, as it would save much misunderstanding and 
inaccuracy), size, description of the male imago, the 
female, immature colouring, variation, oviposition, egg, 
nymph, emergence of ima^'o, date, habits, migration and 
distribution within the British 1 sles It might be sug¬ 
gested that notes on extra British distribution, and when 
desirable, notes on allied non British species, would 
have made the account of each species more complete 
L quadnntaculata is the most remarkable of the 
European Dragonflies for its migratory habits, and if 
memory serves us, it has sometimes been observed 
migrating in company with butterflies, though whether 
pursuing them as prey, or whether Irath species were 
urged by some common impulse, may be a matter for 
investigation Most Dragonflies, except the slender 
bodied and delicately formed Agrionid.e, are very strong 
on the wing, and many even of those which are not 
migratory in their habits are often met with a long way 
from water But there is no doubt that many Dragon¬ 
flies are habitually migratory, which may partly 
account for the wide distribution of other species besides 
Z. guadrtmacuia/Of which latter, it may be noted, is 
fouM throughout temperate Asia and North Amenca, as 
well as in Europe In Christmas Island, near Java, 
where three wide-ranging species of Dragonflies are 
found (one of them being the almost cosmopolitan 
Pantala ftavescens^ already referred to), they are never 
seen except when the wind is blowing from a certain 
direction, when they appear suddenly in swarms 

A century ago we had no systematic works on British 
insects at all, except Lewin's admirable book on British 
Butterflies published in 1795, for even Marsham’s pioneer 
book on Coleoptera, and Haworth’s on Lepidoptera, did 
not begin to appear till the beginning of the present 
century At present we have more or less complete 
works on several orders and families of insects , but 
there are still many large groiipis, including the great 
order Diptera, and a large portion of the orders Hymcn- 
optera, Neuroptera, and some families of Homoptera, of 
wnich we have no adequate up-to date monographs at 
all, at least in a separate form 
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We congratulate Mr Lucas on his having so success¬ 
fully filled up one of these remaining gaps in our British 
entomological literature 

As a specimen of Mr Lucas's style, we may quote his 
account of the habits of one of the commonest of the 
larger British Drag'onflies, jEschna cyama^ Muller 

^ Though sometimes seen flying over the water, where 
It IS diflicult to catch, this insect is oflener met with 
along hedgerows and lanes, where it sometimes for a 
long time flies backwards and forwards over a very re¬ 
stricted range On such occasions, notwithstanding its 
rapid, powerful flight, it is usually possible, with careful 
watching, to make a capture When once startled, how 
ever, it usually soars away out of sight, to return very 
possibly, however, to the same spot a little later On 
one occasion, in Berkshire, I noticed an K cyama 
hawking along a hedge in this way, and presently saw it 
capture a butterfly (probably the Small Copper) After 
circling round it several times the Dragonfly secured its 
prey, and began wildly careenng round as if rejoiced at 
Its success While thus engage^ a wing of the butterfly 
—or part of one—was let fall, and cmnea settled in the 



Fig t — Kukna gmnHit ovipositing 


hedge, where it ^peared to be further stripping its 
captive. Shortly after, the Dragonfly was capture in its 
turn, when the body of the butterfly was found still be¬ 
tween its jaws. But It IS, of course, not at all an un¬ 
common thing for one of the larger Dragonflies to capture 
a butterfly, whose wings it removes in a very workmanlike 
manner ” 

Apropos of the above passage, we may remark that a 
large North Amencan Dragonfly {Anax iongtts^ Hagen), 
belonging to the same family as ALschna cyanea^ is de- 
sentx^ as habitually decapitating its prey, which gcncrjdly 
consists of some of the larger butterflies W F K 


NOTES. 

Thb deiire hu been widely expressed m University circles 
in Edinburgh that the Coniton of Patronage, with whom the 
appointment to the chair of medicine rests, should offer the 
poet to Prof Osier, of the Johns Hopkins University, who Is 
well known as a taicher and cllnicist of the highest icientifle 
eminence, and whose acceptance of it would greatly strengthen 
both the systematic and clinical teaching in the University It 
would appear, however, that the Curators have no choKc in 
the matter, but arc bound to advertise every vacancy, to that 
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the fiir more satisfactory and dignified method of appointment 
by invitation li necessarily excluded Nevertheless, it Is con¬ 
fidently hoped that Prof Osier may be induced to send In a 
formal application for the chair, since it » certain that his 
claims would receive every consideration from the present 
Board of Curators, who have more than once, on recent occa 
sions, shown that they are superior to merely local coosideim 
tlons, and that they have regard in makinf; these appointments 
solely to the best interests of the University Prof Osier u 
a Canadian by birth, and although he has for many years 
sncoesBvely occupied the important chairs of medicine in Phila 
delphia and Baltimore, he has, we believe, never renounced 
hu British nationality His appointment to Edinburgh, al 
thou^ it would be felt as a senous loss by our kinsfolk on the 
other side of the Atlantic, would doubtless be considered by 
them, and especially by our Canadian fellow subjects, as a 
graoefnl recognition tliat we are one people bound together in 
science, as in politics, by common interests, and that we are 
prepared to welcome the best man from whichever side of the 
water he may hul Applications for the post, with testimonials, 
must be lodged with Mr R Herbert Johnston, Secretary to 
the Curators, at 66 Frederick Street, Edinburgh, on or before 
April 14 

The Bakerian Lecture of the Royal Society will be de 
livered, on March 8 by Prof Tilden, F R.S , on **The 
Specific Heat of Metals, and the Relation of Specific Heat to 
Atomic Weight ” The Croonian Lecture will be delivered, on 
March 33. by Prof Paul hhrlich, of Frankfurt on Main, the 
subject will be Immunity, with especial reference to Cell 
Life ” 

Peof Zittrt , professor of palaeontology and geology m the 
Uoivernty of Munich, has been elected a correspondant of the 
Paris Academy of Sciences in the section of mineralogy Prof 
Pfeflfer, professor of botany at Leipzig, has been elected a 
correapondant in the section of botany 

The Electricmn states that the late Prof D L Hughes has 
bequeathed to the Paris Academy of Sciences a mm of 4000/ , 
the income of which is to be used as s prize for the most 
important discovery in physical science, preference being given 
to a discovery in electricity or magnetism 

Prof C Piazzi Smyth, for forty two years Astronomer 
Royal for Scotland, and professor of practical astronomy in the 
University of Edinburgh, died on February 31, at the age of 
eighty one 

Tub committee of the Liverpool School of Tropical Diseases 
has decided to send out almost immediately another expediiiou 
to West Afnca. The expedition will make its headquarters in 
Old Calabar, and carry on researches id Southern Nigeria 

The Times states that Mr Charles Whitehead, who has acted 
as ttcfanical adviser to the Agncultural Department of the Privy 
Conncil, and anbseqncmly to the Board of Agriculture, during 
the past fifteen yean, has been compelled to resign that appoint 
ment owing to ill health 

Dr. C L. GriiUBACU, the Director of the Geological Survey 
in India, has gone for a tour in the fimiJDe districts of the 
Central ^oylnces, Bombay and Rajputana, with a view to 
examining into the practicability of sinking artesian wells. 

A BACTCaiOLOafTAt Insbtute for Ceylon, erected from 
funds provided by Mr. J W. Charles de Soysa, after the best 
European moddf, was ofiidally opened at the end of January 
The Director ol die iDsdtote will be Dr Marcus Fernando^ who 
has personally tuperintended its construction 
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The Governmait of India have added to Mr. John fitiot's 
designahon of *' Meteorological Reporter to the Gdvemmeht 
of India” the words and Director General of Indian Ob- 
servatoriea. ” The meteorological office has been r em oved to a 
house specially bmll for it The addreu of the otfice will hence 
forth be—Alipore (Calcutta), Bengal, India 

The Sugar Beet Committee of the Central Chamber of Agri* 
culture have decided to make arrangements for a series of not 
less than twenty exj^enmenu m the growth of sugar beet In 
different parts of Great Britain and Ireland during the forth¬ 
coming season, each experimental plot to be at least one acre 
in extent As, m certain cases, previous experiments have demon 
strated the value of sugar beet for the feeding of stock, inde¬ 
pendently of the value of the root for the manufacture of sugar, 
this point will be specially kept in view in conoection with the 
proposed experiments of the present year 

Mr a. A Campbui L Swintos will give a lecture upon 
“Steam Turbines, Land and Manne,” at Che Camera Club, on 
Thursday, March 8 

As the Royal Meteorological Socicly will utiain its jubilee on 
Tuesday, Apnl 3, having been founded on April 3, 1850, it is 
proposed to observe thu fiftieth anniversary in a special manner 
The Council have arranged for a commemoration meeting on 
that day, at which the President will deliver an address, and 
delegUcs from other societies will be received In the e\ening 
a coDversatione will be held at the Royal Institute of Painters 
in Water Colours On the following day, April 4, the Fellows 
will visit the Royal Observatory, Greenwich, and in the evening 
will dine together at the Westminster Palace Hotel In view of 
this Jnbilee Celebration, Mr G J Symons, F R.S , was 
elected President at the annual meeting of the Society on 
January 17, but owing to illness be has since been obliged 
10 resign this office In these circumstances the Council at 
their last meeting appointed Dr C Theodore Williams as the 
President of the Society 

The awards of prizes by the Reale Isututo Lombardo for 
the past year seem to indicate rather a lack of essays of real 
merit Tlie ordinary” prize offered by the Institution for the 
best catalogue of remarkable meteorological phenomena pnor 
to 1800 was unawarded, but premiums of 400 tire have beCn 
awarded to three of the competitors, and the judges consider 
that the publication of the results arrived at conjdntty by the 
three would be of great value Under the Cagnola foundation 
five pnzes were offered, and none awarded, the only award being 
a premium of 1000 lire to the sole competitor who sent in an 
essay on illostnuioos of Hertz's phenomena On two of the 
other subjects no essays were sent in, and on the other two the 
essays were not of sufficient ment to justify an award The 
Piziiuaiglio prize and the CUnl pnic, for essays in political 
science, and the Zaneltl prize, for (Lsoovenes in pharmaceutka) 
chemistry, are all onawarded The Foasad prize, for an essay 
illustrative of the macro and micro scopk anatomy of the central 
nervous system, has been conferred on Dr Emilio Verattl In 
atnking contrast to the panaty of competitors in subjects of a 
more or less academical chapter is the keen competition for 
the BnmUlla prise, given “to one who has invented or la&o- 
duced into Lombardy some machine or some hidastrial p roc es s 
from which the population may derive a real and prooed 
benefit ” SeventMn competitors entered for this prle^ the 
awards including a gold medal and 500 lire each to BUndd 
and Oubini, for desiocators of silk-eocoons) to Aurello Maacia» 
for new prooeiMS connected with the textile industry 1 and to 
M Rnac^ for developing the ** Mercer” process in the qotton 
industry In addldon, gold medab and 400 lire ale awarded to 
I Carlo Carloni, for hla inventioD ct a mastio called uwgneittei 
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U ft rabMltiite for red leftd for JoncUou of piptt. idto for a 
bkfde bnkei to Domctdo Fnda and Ca, fov eitracta usod in 
taanlog and tho manofoctore of cuc^nenated water; and to 
J Ldffler* for introdueing into Milan the nanofoctare of artlfi 
eUl flower* m porcelain A gold medal and 300 lire ii awarded 
to the Italian Colour Monufoctory under Maa Meyer and Ca, 
and a bomu of 300 lire to E Tu 6 ^ 1 U, of Milan, for an inven 
tion connected with water and gas pipes 

The present position of chemical mdustry in Japan is referred 
to in the Board of Trade Joternai Near Osafoi, the Yuso 
Kwaisba alkali works and the Nippon Yuso Kwaisha sulphuric 
acid plant are both in steady opeiatKin It u stated that the 
Yoso Kwaisha plant was started In 1893 by English engineers, 
who fitted It up on the most approved prinaples, but u now 
entirely under Japanese management At the works of the 
Nippon Yoio Kwaisha sulphuric acid is concentrated in Kioto 
por^ain vessels In terraced succession Wakayama and 
Okayama pyrites, containing from 47 to $0 per cent of sulphur, 
are used The sulphuric amd, packed in earthenware carboys, 
has been exported in small quantities as far as Bombay Iodine 
IS also manufisciured from seaweed, but in a very small wa^ 

Among the new instruments brought out by Messrs. Iienthal, 
Fouler and Co , for use in connection with radiography and 
wireless telegraphy, is a mercury jet interrupter, which is 
one of the most perfect forms of break yet designed, and is 
more serviceable than Wehnelt’s electrolytic interrupter It 
Consists essentially of a fine jet of mercury forming one contact 
piece, and a series of teeth cut in a cylindrical surface forming 
(he other contact piece The cylindrical surface surrounds the 
jet Its axis IS vertical, and the teeth taper downwards. 
Hence, when the cylinder is made to revolve, by means of a 
small motor to which it is connected, contact is made when the 
|et impinges upon a tooth, and broken when it comes upon an 
interspace By raising or lowenng the jet the ratio of contact 
to Interruption may be vaned from ccro to Infinity, and thus the 
mean current strength may be adjusted to any required value 
without interposing resisunces. The number of interruptions 
may be varied through a wide range, and with twenty four 
contacts and the motor geared up to three thousand revolutions, 
it reaches 72,000 per second, which suffices for practically every 
purpose 

Thk magneuc qualities of building brick, to which so much 
attention has been directed of late by the work of Folgheraiter 
and others, have been tested quantitatively by Messrs, (r A 
Gage and H £ Lawrence, who, writing in the Pkysudt 
describe experiments, the original object of which 
ai^icars to have been connected with the choice of bricks used 
in building physical laboratories so u to cause the least possible 
magnetic disturbance to the instruments. From the diagrams 
and tables it appears that certain bricks, desenbed as ** brown " 
and ** pressed red,” exhibited the most marked magnetic 
ptoperties, and some of those desenbed as white were among 
the least magnetic, and the authors infer that the effiecu are 
due to the presence of magnetic iron oxide either a constituent 
of the clay or formed by heat 

Rifbrkncb was recently made in Naturr to Signor G 
QngHelmo’s observations on certain modifications of hydrometers, 
la a still more recent number of the AiH dei Limet (ix a), the 
nine writer dennhes certain still different forms of total im- 
inersfon hydrometers, In which the inclliuuioo of the iostniment 
to the horuon determines the density of the liquid The 
principle is, to all intenu and purposes, the nrae u that of the 
bent lever balance commonly used for weighing letters. The 
hydfoneter is an unsymmetncnl body capable of turning about 
ft honaootal axis at one extremity^ and having Its centres of 
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gravity and buoyancy moT in a strai^t line through this axis. 
On pouring any fluid Into the vessel containing the hydrometer, 
the latter will rotate reto a ponUon In which the moments 
about the axis of support of the weight of the hydrometer 
and the upward reaction of the liquid balance each other, 
and as the position of equilibrium depends on the denrity of 
the liquid, the kilter is determined by reading off the inclination 
of the instrument to the horuon The object of this device is 
to obviate the disturbances due to caplllanly which are in 
separable from all form* of total immersion hydrometers 
Flnslly, by the use of a mirror method for reading the inclina¬ 
tion (the effects of refraction being practically avoided by at 
tachiog the scale to the face of the containing vessel), great 
sensitivencn is obtained It is eaqr to obtain hydrometers in 
which two or three degrees variation In temperature changes 
the deflection by 40”, but these are necessarily available only for 
a very limited range of density 

Thr quarterly formerly entitled Terrestrial MagHtltsm^ but 
which has now adopted the more comprehensive title of Terres 
trial MogneUstn and Atmospheric RUctriaty^ bids fair to be 
come a cosmopolitan medium of publication for papers bearing 
on this department of geophysics In the last number (iv 4) 
Profs Elster and Geitcl discuss, in a paper m German, the 
question of the exutcnce of free electrical 10ns in the atmosphere, 
and the possibility of explaining the phenomena of atmospheric 
electrKity by the properties of ionl^ air (see p 422) This 
theory, while still open to objection, would appear to overcome 
some of the difficulties altaching to ExnePs and Arrhenius's 
theories. In the same language, Dr Ludeling desenbes certain 
researches on the diurnal varution and on magnetic dis 
turhances in polar regions. Dr Ludeling investigates 
graphically the phenomenon of the diurnal vanatfon of the 
earth’s magnetism for eleven stations with the aid of Von 
Bezold’s vector diagrama It would appear that when the 
magnetic disturbances are excluded, the direction of the curve is 
clockwise, but that the direction of the disturbance vector dia 
gram is anti clockwise , and Schuster's assumption, (hat the part 
of the diurnal variation freed from disturbance can be referred 
to an invariable revolving system, Is not far from the truth 
An article by the laic General de Tillo deals with the rela 
tion between the magnetic elements and the distribution of 
land and sea, and (he mean temperature of the earth's surface 
The other papers include notes on the magnetic anomaly near 
Kursk, Russia, by G W Liltlehales, on new magnetic inten¬ 
sity vanometers, by A Ileydweillcr, and a biographical sketch 
of Prof Wild, illustrated by a portrait and view of the Con 
stantine Observatory at Paulowsk* 

A REPORT on the commercial value of the metric system, 
with special reference to the classification of German iron 
manufiictares, was recently forwarded to the Wolverhampton 
Chamber of Commerce by the British Consul at Amstenlam, 
and Is referred to in the Board of Trade JottrnaL The Consul 
states that the iron and steel manufacturers' unions of Germany 
have adopted a uniform system of dimensions for articles of 
universal consumption at home and abroad Angle iron of all 
descriptions, flawed boiler ends or fronts for Cornish or 
Lancashire boilers, the boilers themselves, and iron and steel 
tubes and all fittings connected with them, such as valvesi 
cocks, T pieces, are made, so fiu as flange, diameter, and 
working lengths are concerned, in normal standard sixes, in 
order that every part of one work may be procured at once to 
fit every correspondljig port of another construction These 
normal standards are all fixed by the free co-operation of the 
oombtned (ferman engineers’ associations, and are unanimously 
adopted by the various raanufocturers all over (lermany At 
present a committee of the engineers' associations is occupied 
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bi eDdeavounnfr to fix a metric thread for bold and screwai 
nud, bolt headi, &c., ai the present univeraal normal standard 
(the Whitworth) 11 so differently constmcted by different works 
that the parts are not as interchangeable as should be the case 
These cUssificalions arc naturally making more and more pro¬ 
gress m Germany, not in the iron trade alone, but in other 
manubctores. In view of these facts, the Consul points out 
that Germany and the Continent generally will have a constantly 
increasiDg advantage over Brituh manufactures in the future in 
foreign countnes, unless the metric system be fully and entirely 
adopted by Great Britain 

Thk Danish Meteorological Institute has for the last few years 
been carrying on the useful work of collecting from all available 
sources particulan of the state of the polar ice In the first 
place, observations were collected around Greenland only, but 
more recently it has been able to extend its oliservations so as 
to comprise the seas from Nuvaya Zemlya and Spitsbergen to 
Davis Strait and Baffin Bay The results for 1899, accompanied 
b) charts, have been publuhcd in the * Nautical Meteorological 
Yearbook ** of the Institute for that year, and exhibit the follow 
ing peculiarities —(1) In the Kara Sea, the western part of 
Barents Sea, the South east and part of North Spitsbergen, and 
also in Smith Sound and the immediately adjacent waters, there 
appears to have been more ice present than is usually the case 

(2) South of Frans Joseph I^nd and on the east coast of Green 
land, there has been considerably less icc present than usual 
This latter condition gives promise of a good spring season ufif 
the south west coast of Greenland The great scienufic and 
practical value of knowing, as far as possible, the annual dis> 
tnbuljon, character and quantity of dnft ice of polar origin was 
unanimottiily recogniseil by the International («eographicat 
Congrew m Berlin last year, and the Danish Institute will gladly 
receive any observations upon the i^ubjecl, to assist m compiling 
similar information for future >ears. 

In advance of the complete report of the Indian Plague 
Commusion, a chapter has just been published devoted to Mr 
llaffkiDe’s method of anti plague inoculations. Among the 
renltt of the Commissioners' critical study of the nature and 
effect of the anu plague vaccine are the following —(i) 
Inocnlation sensibly dirainuhn the incidence of plague 
attacks on the inoculated populauon, but the protection which 
is afforded against attacks is not absolute (2^ Inoculatiun 
dlminishci the death rate among the inoculated population 
Thu is due, not to the fiut that the rate of attack u dinunuhed, 
but also to the fact that the fatality of attacks is diminished 

(3) InoculaboD does not appear to confer any drgree of pro 
lection within the first few days after the inoculalmn has been 
performed (4) InocuUiion confers a pruteciiun which certainly 
lasts for some considerable number of weeks. It is possible 
that the protection lasts for a number of montha (5) The 
varying strength of the vaccine employed has apparently had a 
great erffect upon the results which have been obtained from 
inoculation. There appears to be a definiie quantum of 
vaednating material which gives the maximum amount of pro 
tection, and provided that thu quantum can be injected in one 
dpse, and provided also that the protection turns out to be a 
lasting one, reinoculation might with advantage be dispensed 
with. The beet results of inoculation will only be obtained 
after an accurate method of standardisation has been devised 
(6) The Ofciinissioneffs finally recommend that, under the safe 
guards and coodidoos of sconmte standardisation and complete 
steriliasdon of the vaqdne and the thorough sterilisation of the 
synngt in every case, inpcolations should be encouraged 
whereas poedUe, and in particular among dinafectlng sufls 
and the attendanu of fdague hospitals 
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Wa have received from Mr H. Gmtel an interetting p ap er 
read before the Brunswick Soaety of Sctence, eodUed Con- 
tnbutions to the Knowledge of Atmospheric Electricity,^ by 
Mr J Elster and himselb The paper deals pnnapaUy with a 
summary of the results of expenments on the ionic condnedon 
of gases, first investigated by W Giese, in iSSs, and subae- 
quently by Prof A Schuster, J J Thomson, and others, and 
explains the recent advances made in the problem of atmospheric 
electricity by irealmg it from a similar standpoint The results 
attained agree well with those arrived at by Mr C T R 
Wilson, of the Cavendish Laboratory, at Cambridge, in recent 
expenments, made at the instance of the Meteorological Coundl, 
on the relation between nun and atmospheric electricity {P/U/ 
Trans Ser A, 193, 1899). He found that positive and native 
ions (at least those produced in air by Kontgen nys) differed 
in their efficiency as condensation nuclei, that the negative 
lonjt are more efi^cient as nuclei for the condensation of water 
vapour, and that a preponderance of negauve electricity will 
consequently be carried down by precipitaUon to the ttrth'a 
surface Elster and (^eitel found that normal atmosphenc air 
conimns positive and negative 10ns in nearly equal quantity, 
and mat when the air is pure the ions meet with little ob 
strucuun to their movement, the negative (as shown by ^leny) 
moving faster, but that if the air 11 misty their mass is greatly 
increased, and their mobility almost entirely prevented 

A MEMOIR on the geology of Newport, Monmouthshire, by 
Mr Aubrey Strahan, has just been issued by the Geological 
Survey It is notified as the first part of a genera] memoir on 
the geology of the South Wales coal field The original 
geological survey of that large area was commenced mote-than 
sixty years ago by f^e la Bevhe, and it 11 but natural that the 
old one inch maps have long been out of dale The re survey 
was commenced by Mr Strahan in 1891, and now, with the aid 
of several colleagues, a large pan of the coal field has been 
mapped in detail on the six inch scale These larger maps are 
deposited for reference in the (geological Survey Office in 
Jermyn Street, while the one inch maps, which arc published, 
afford a good general idea of the structure of the country Of 
these sheet No 249 is now desenbed The main advances 
made are in the sub division of the Old Red Sandstone and of 
the Coal measures, and in the tracing out of the faults and dis 
lurbances which have affected the position of the productive 
coal strau The mcmoii contains the results of a systematic 
survey, whereby the varuiiions in the character and thickneu of 
the strata have been followed, and the numerous coal seams 
have been tabulated and correlated The practical importance 
of the work in the colliery districts will be appreciated by those 
interested in the further development of the great coal field 
On scienufic grounds geologists will find matter of Interest 
relating to the Silurian rocks and fossils of the Usk district, as 
well as in regard to the Old Red Sandstone, Carboniferous Rocks, 
Keuper Marls, Rha;tlc Beds and Lower Lias It is noteworthy 
that there appears to be a sharp plane of demarcaUon between 
the Silurian and Old Red Sandstone ; and that no break has 
locally been found in the series of strata which constitute the 
Old Red Sandstone The mapping of the Dnft deposits has 
thrown much new light on the extent of the glaciation of South 
Wales 

Prof Tacchim, in a recent contribution to the P Acca 
dtmia dti Lincti^ describes the Roman earthquake of July 19, 
1899 The earthquake belongs to the series which have their 
or^Ds beneath the Alban HDls, the epicentre being situated 
near t rascal! At this place, and In some of the net^bouring 
villages, buildings were danced The ritock was felt to a 
dlsunce of 130 km from the epicentre, and wss recorded by 
the sciimomctrograph at Catania {$90 km ), having traveHed 
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iHm wkb A velodtj of About 4 km. per secoDd Z>iAgnaii of 
great Interest were obtAined by means of the seismographs 
erected in the cellar of the Collegio Romano at Rome 

Moctf interest attaches to a short note, accompanied by a | 
plate, by Mr D le Soufcf, in the February number of the 
on the mode in which the newly bom Kangaroo is 
tianifarred to the maternal pouch and affixed to the nipple 
“When the young one » ready to be bom,*' writes the author, 
**the mother nts down on the ground, resting on the upper 
portion of the base of her tail, and with that appendage resting 
level on the ground in front of her, she then holds her pouch 
open with her two fore paws, and, as the helpless mile is born, 

It rests on the soft fur of the under tide of the tail The mother 
Immediately transfers it to her pouch with her lips only, and 
evidently with great care attaches it to the nipple The mouth 
of the young one is apparently only a round hole, and it as yet 
has no power of suction , but the nipple is of a peculiar shape, 
anlh the pout bard, and the mother is thereby enabled to insert 
It into the mouth of the young one She then holds it in 
position while she pours the milk into the nipple, which thereby 
swells out and holds (he young one on , but if, after being once 
firmly attached, it is pulled off, it cannot be replaced, even by 
the mother, for the end of the nipple now being flaccid instead 
of hard cannot well he inserted into the mouth of the little 
one '* 

We have received from Messrs. G H Carpenter and W 
y vans a reprint or their memoir published in the Protiedtngs of 
the Royal Physical Society of Edinburgh, on the spring tails 
(Collembola) and bnitle tails (Thyaanura) of the Edinburgh 
diitnct, a group of insects the study of which has hitherto 
received somewhat scant attention 

A PAPER by Prof H A Kelly in the December number of 
the BuHeUn of the Johns Hopkins Hospital, entitled '*The 
Recognition of the Poisonous Serpents of North America,*' 
merits notice, if only for the sake of the beautiful photographs of 
snakes' heads with which il Is illustrated In addition to these 
life like portraits, the author gives bnef descnpiions of some 
of the leading features of the various species 

To the Jsouary number of the Am4ruaH Naiurahsi Prof H 
P Osborn contnbutes an instructive paper on the intercenira 
and hypapophyses in the cervical region of the backbone of 
vanout groups of reptiles In the same issue Mr Ales 
Hrdlicka publishes a plan for the besl arrangement of large 
scries of human bones intended for comfiArative study , this 
may be commended to the careful attention of museum curators. 

Last year, in an aviary in one of the wards at Caterham 
Asylum, a wild rabbit turned a dove off its nest and sat on 
two doves’ eggs till they were batched A correspondent of 
Tkt ChnsiiOH Globe (March 1) states that this year the nurses 
are trying another hatching operalion They have placed two 
bantam's eggs in the same nest The same mbbit has taken 
to these eggs, and only leaves the eggs to uke iLs food, re 
turning at once to the nest. The nest is six feet from the 
ground, the rabbit, in the presence of the correspondent, was 
taken out of the nest and placed on the floor by the nurse, 
but it very quickly climbed op again to the nest 

The TVmsjAr/jtfer of the English Arboricultural Societ>, vol 
IV part a, contains several valuable papers on the pruning and 
culture of trees, as also some Interesting photographs. 

We have tseelvcd a copy of the second edition ol “Die 
Moor End Alpenpflauen (vonugsweUe Eisxeitfloia) des Alpen 
glutens dffisolwnhol Merseburg, und Ihrc CuUur," compiled by 
Dr. G* DUok. The hst occupies over 70 pages, ^nd gives a 
bogs AASOBBt of IttfonBAtioB respecting the hibit and mode of 
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cnhnre of a very great number of Alpine plaDts. They gre 
offered for sale either singly or in assortments. 

Messes. Jambs BACKimuss ani> Son, Ltd , ofkork, have 
inaugurated a new department in their Nuraenes, which may be 
of great service to botanical lecturers and demonstrators, m 
providing a supply of matenal cs|iecially for microscopic work* 
They have issued an cxlemuxe priced catnogue, comprising 
objects in the Myxomycetev, Atg^ (including diatoms), 
Characeoe, Pungi, Hepatioe, Mnici, IHendophyta (protballui 
and vegetative organs), Gymnosperms, and all the more im 
portani orden of Angiospermi The department is under the 
management of an expenenced practical botanist. Dr Arthur 
II Bnrtt, and seems likely to supply a long felt want 

Dr Paul Topinard's volume on '* Science and (aith" 
was recently noticed in these columns (p 270) We have nowr 
received the French edition of the work, having for its title 
** L'AnlhropoIogie et La Science Sociale," and published by 
MM Masson and Co Several sections are considerably larger 
in the French than in the English edition, and the section 00 
social science is entirely different The French title better 
expresses the scope of the work than the Kngluh one 

Prof W Johannsrn, of Copenhagen, has issued, m (lermanr 
(Pischer, Jena) a pamphlet on the etherisation of plants, fur 
the information of practical nurserymen He has dtMsed an 
apparatus for the exposure of growing plants to the action 
the vapour of ether, and states that, while killing the leaves 
already on the plant, it promotes the rapid and luxuriant 
development of the buds after removal from the ether \to\ 
The expenments were made chiefly on the lilac 

The following lectures will be given at the Royal Nictoria 
Hall, Waterloo Rood, S E , on Tuesday evcnmgH during 
March —March 6, Mr A Stanfidd, ‘‘Money*', March 13, 
Mr S A i* White, “ The Polansation of Light ’ March 20, 
Prof Frank Clowes, “ Nature's Scavengers ”, March 27, Mr 
Bennett H Brough, “ The World s Cupper Mines.'* 

Tub fourth port of the sixth edition of Sir Michael Fosters 
standard “ Text Book of Physiology ’* will be puUiihcd Imme 
diatcly by Messrs Macmillan and Co, Ltd In previous 
editions this part has included Bewk HI , on the senses and 
some special muscular mechanisms, and Book IV , on the tissues^ 
and roechaniinis of reproduction In the volume about to be 
issued, only the senses are dealt with , and in the revision of 
this part Sir Michael Foster has had the valuable assistance of 
Dr W 11 R Rivers, whose name appears upon the title page 
Part V of this work will consist of the subjects of Book I\ 
formerly included in Part iv 

THBaJJitions to the Zoological Society's Gardens during the 
past week include a Pinche Monkey {Afuias oedi/tts) from 
Colomlna, presented by Mrs. H V Holden , a Manca Ciaxelle 
{Gaulla iwanrtf, 9) from the Persian Gulf, presented by Mr 
B T Ffinch, a Red-crested Cardinal {fltroana cutn/lala) from 
South America, presented by MissPower, a Jackal BumT(i(BM/eo 
jaeal) from Africa, presented by Mr Douglas Mann , a Nilotic 
Croc^ile {CrocodiUts mhluus) from Africa, presented by Mr* 
Rupert D’Oyly Carte , an Indian Darter \Flolus mehno^asltfi^ 
an Indian Hornlull {Amthraeoceros mede^ancies) from India, 
two Common Wolves {Camts /iz/im, A 9 , white vor), a Four 
j lined Snake {Coluber fMaiuorlMialus), Furopean , a Serrated 
j Terrapin {Ckryu/ujr tcrtpfa), two Speckled Terrapins {Cleuf 
mys iutlald), flfteen Mississippi Terrapins {Malococlemmys 
I gtographica) from North America, four Bl^k headed Terrapins- 
; {Dam«H%a reevest untcoior) from China, deposited, an Undu^ 

I latcd Grass Parrakeet {M^psittacus umlHlatus) from Australia,, 
received m exchange 
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OUR ASTRONOMICAL COLUMN 


\»TftONOMICAI OCCURRKNCBB IN MaRCU 


Much a 6h Mercury ia conjnnctloo with moon. Mercury 

4" 37' 

7 23h Mercury %i greftteit elongaUon cut (i8* i6') 
& 6n 13m to yh 3111 Neptune occulted by the moon 

8 9h 31m Minimum of Algol {$ Persei) 

10 I 3 h 43m to i4h 40m OccultatioD of/Geminorum 
(mng 5 a) by the moon 

ao uh 18m to Kh. 57m Transit of Jupiter’s Sat 
111 


II I4h 13m to i^h 6m OccuUation of 29 Canert 
(mag 5*9) bv the moon 

15 Venus Illuminated portion of disc, o 708 Mars^ 


<»993 

15 15h aom to l6h 2501 Occultation of e Leonis 

(mag $1) by the moon 

17 iSh 7m Transit (egress) of Jupiter's Sat III^ 

31 I7h 19m to I7h 33m Occultation of p Ophmchi 
(mag 5 3} by the moon 

^3 2oh Saturn In conjunction with the moon 
aj aoh 35m to 2ih 46m Occultation of Saturn by 
the moon 

38 iih 13m Minimum of Algol (6 Persci) 

31 8h im Minimum of Algol (3 Periei), 


Comet Gialorini (i900n) --The AitronomiscktNachnekien 
<fid 151, Na 3624) contains an ephemeru and the elements 
of this comet computed from the observations made on 

i anuuy u, February 3 and 6, at the Nice Observatory, by 
i Giaccmini 
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Metfoe Photookaphy —In the Asirofiomtukt Nachritkten 
(Bd 151, No 3633) Dr Karl KoslersitE describes the photo 
graphic equipment which he employed at the Vienna Observa 
tory for the detection of the I^ieonid and Bielid meteors in 
November 1899 A plate accompanies the article, showing the 
method of mounting the cameras, four of which were used with 
out driving apparatus The cameras were all fitted with rapid 
portrut lenses, and great care was taken to accurately orient 
die plates for subsequent reduction 


MOTIVE PO WEK S TEAM TURBINES HIGH 
SPEED navigation^ 

•yWENTV' centuries imo the pohtical power of Greece was 
* broken, although (Grecian civilisation had risen to its 
seiilih Rome was growing conunualty stronger, and was 
rapidly gaining terntory by absorbing weaker States. Kgypt, 
older in civilisation than cither Greece or Rome, fell, but two 
ctntunes later, before the assault of the jrouDger States, and 
became a Roman province Her principal city at this time was 
Aleiundria, a great and prosperous city, the centre of the 
commerce of the world, the homo of students and of learned 
men, its population the wealthiest and most civilised of the then 
known wtMrid, 

It U among the relics of that ancient Egyptian civilisation 
that we find the first records of the early history of the steam 
engine In Alexandria, the home of Euclid, and pomibly 
contemporary with Archimedes, Hero wrote his " SpintaJia seu 
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Pneumatlca.” It is doubtful If Hero wu the inventor of tha 
contrivances and apparatui described in his work t It k «Mre 

S robable that they were devices generally known ai the tUne 
fothlng in the text, however, indicates to whom the tCveml 
machines are to be ascribed. Two of these quchlnei are of 
Special interest The first utilised the expensive force erf sir In 
a closed vessel heated externally, the ^eomatic ferae beii^ 
applied to the surface of water in other vessels, and the hydraulic 
force utilised for opening the doors of a Grecian temple, and 
working other pseuao magic contrivances. 

Then after describing several forms of cylindrical boUen, and 
the QIC of the steam jet for accelerating combustion, he comet to 
the first of a type of steam engine, the steam turbine, which u 
the subject of our diicounie this evening 
This is a veritable steam engine The cauldron contains 
water, and u coverod by a steam tight cover, a globe k sup¬ 
ported above the cauldron by a pair of tubes, one terminating 
in a pivot, and the other opening directly through the trunnion 
joint into the sphere , short bent pipes are attached to dia 
metncally opposite points on the equator The steam geneimted 
in the cauldron paMs up into tlw sphere and issues tangen- 
Lically from the bent pipes, and by the reaction causes the sphere 
to rotate 

It seems uncertain whether this machine was ever more than 
a toy, or whether it was used by the Greek priests for producing 
motion of apparatus in their temples, but from our experience 
within the last twenty years it appears that, with some improve 
ments in design and construction, it could have been applied to 
perform useful work at the date of llero^ and furthtf that, 
when so improved, it might have ckimed a place among 
economical steam engines, even up to the middle of the present 
century 

A iCW years ago I bad an engine constructed to test the 
carabtUlies of this class of reaction steam turbine, the only 
difference between this engine and Hero’s being that the 
sphere was abolished, as a useless incumbrance, the arms 
were made of thin steel tube of oval form, so as to offer the 
least resistance to their motion, and the whole was enclosed in a 
cast iron case which was connected to a condenser When sup 
plied with steam at a pressure of loolbt per square Inch, and a 
vacuum in the case of ay* of mercury, a speeci of 5000 revolu 
tioni per minute was attained, and an effective power was 
realised of 20 horse, and the consumption of steam wu only 
40 lbs. per brake horse power By this very creditable per 
formance, 1 was encouraged to further test the system, and con¬ 
structed a compound reaction engine, m which the steam was 
caused to pass successfully through three pairs of arms on one 
hollow sh^, each pair being contained in a sepaimte compart 
ment through which the shaft passed, suiuble metallic ptexing 
preventing tTie passage of steam from one compartment to the 
next The p^ormance of this engine was, however, not 
superior to that of the single two-arm Hero’s engine, for the 
simple reason that the excessive resistance to motion of the 
arms in the denser steam of the compartments more than neu¬ 
tralised the gam from the commund form The perfonnance 
of this engine was, however, samdently good to have It placed 
on a par with many ordinary steam engines in the middle of the 
present century 

The great banner to the introduction of Hero’s engine was 
nndoubtedly the excessive speed of revolution necesnry to ob 
tain economical rcMits, and with the crude state of mechanical 
eB|pnceriiig at that time, It would have been a matter of some 
difficulty to construct the turUne engine wUh sufficient 
accuracy of workmanship for satkfoctory results, to say nothing 
of the necessary geanng for applying the power to ordinary 
useful purposes. 

The next steam enmne mentioned in history, which U capable 
of practical and osefin development, Is Bianca's in 1629. U is 
of the simplest form, a let of steam from a steam bmler im- 
pinm on a paddle wheel and blows It round. Thk form of 
engine lias>since 18S9 been developed byDr, De Laval, of 
Stockholm, with great luenuity, and is extendvely used for 
moderate powers on the Continent The speed Is, bowem, 
necessarily very high in order to obtain economy in steam, and 
ipiiml redncUon ffnifing U used in order that the speed of rtvo 
lution may be rtnnoed for the application of the power The 
improvements that have been mm in Bknea’s steam turbine 
by Do Laval are firstly, the <Hdina7 steam Jet k replaocd by a 
diverging conical jet, which permfu of the expansion <d the 
steam before it emerges from the Jet, and so transforming tipe 
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pottfitkl Mon of the high premise tceam into kinetic energy 
of feloci^ in the direction of flow 

SecoDoiv, the crude peddle wheel of Blenca is replaced a 
wImbI of the strongest steel, fringed round the periphery with 
little cupped bUdes of steel, somewhat analogous to the backets 
of a Felton water wheel 

Lastly, the steel wheel is mounted on a lon^ and somewhat 
elartK shah, to allow of its easy and free motion, and on one 
extremity this shaft is mounted the pinion of the spiral 
reduction gear 

The speeds of revolution of the steam wheels of De Laval's 
turbine are from j0,000 to 30,000 revolutions per minute, 
according to the size, involving peripheral speeds up to iBoo 
feet per second, or about one half the speed of the projectile 
from a modem cannon. Such speeds are nocessary to obtain 
power economically from the high preuure steam jet, issuing 
at ham 3000 to 50W feet per secona, as calculated by Rankine 

It Is somewhat remarkable that not till a century after Bianca, 
the piston or ordinary reciprocating engine made its first 
appearance, in about the vear 1705, and has since become one 
of the chief factors in the great mechanical /ind engineering 
growths of the lOst century Dunng this (wriod the stenm 
turbine seems to have lieen, practically speaking neglected, 
which is somewhat remarkable in \iew of the numerous attempts 
of inventors to construct a rotary engine, attempts which had 
no practical results. 

In the }ear 1884, (he advent of the dynamo elcctnc machine, 
and development of mcchantcal and electrical engineering, 
created an Increased detnand for a good high speed enmne 
Engineera were becoming more accustomed to high s[)eeds of 
revolution, for the speed of dynamos was at this time from 1000 
to 3000 revolutions per minute, of centrifugal pumps from 300 
to Iand wood working machinery from 3000 to 5000, and 
Sir Charles Wheatstone had made a tiny mirror revolve at a 
speed of <0,000 revolutions per minute for apparatus tor 
measuring tne velocity of light The problem then presented 
Itself of constructing a steam turbine, or ideal rotary engine, 
capable uf working with good economy of steam at a moderate 
sp^ of revolution, and suitable for driving dynamos without 
tne intervention of reducuon mring To facilitate the problem, 
the dynamo was also considered with the view of raising its 
speed of revolution to the level of the lowest permissible speed 
of the turbine engine In other words, to secure a succrasful 
ctmibmatloD, the turbine had to be m^e to run as stowlv as 
possible, and the dynamo speed had to be raised as muen as 
possible, and up to the same speed as the turbine, to permit of 
direct coupUng * 

In 1884 preliminarv experiments were commenced at Gates 
head-on T>i)e, with the view of ascertaining by actual trial, the 
conditions of working equilibrium and ste/^y motion of shafts 
and bearings at the very high speeds of rotation that appeared 
to be essential to the construction of an economical steam 
turbine of moderate size Tnai shafu were run in bearings of 
different descnptmns up to speedi of 40,000 revolutions per 
minute , these ihafu were about li inches in diameter and 2 
feet long, the beanngi beln|{ about } inch in diameter No 
difficulty was expenenced in attaining (his immemte speed, 
psDvidea that the bearmgs were design^ to hate a certain small 
amount of ** give " or elasticity , and after the trial of many 
devicea to secure these conditions, it was found that elasticity, 
combined with fnctJonal resistance to transverse motion of the 
beasiim bush, nve the best results, and tended to damp out 
vibrations in the revolving spindle This result was acnieved 
by a inn|de arrangement, the bearlim m which the shaft re 
volved was a plain gun metal bush with a collar at one end and 
a nut at the other} on this bosh were threaded thin washers, 
each being alternately larger and smaller than its neighbour, 
the imall senes fitting the bu^ and the larger senes fllting the 
hok in the bearing block, these wadien occupylDg the greater 
part of the length of the bosh. Lastly, a wide washer fitted 
boUr the boah m block, forming a ftilcrum on which the bush 
tested I while a spiral spring between the washers and the nut 
on the bn^ pressed all the washers tightly against their neigh- 
bean. It udll be seen now that, ibwid the rotating shaft be 
dUbtly out of troth (which it Is Impossible to avoid in practice), 
the eieet is to cause a slight lateral dlsphiceinent of the bear¬ 
ing hdsb,'wliidi is icslstea by the mutual lUkling friction of each 
WM»er f4piiast its neighbour The shaft itsA hdng ilighlly 
tfa lti ci tends to centre lUelf upon tfawfulcmm wasn^ before 
■lentkmedi under die gyrostatlc forces thought into play by 
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the rapid revolutions of the shaft and influenced by the fric¬ 
tional resistance of the washers, and so the shaft tends to assume 
a steady state of revolution about its prinaral axis, or the axis 
of the mast, without wobbling or vibration This form of bearing 
vfpM exclusivelv used for some years in turbine engines aggregating 
some thousancu of horse power, but it has since been replaced 
by a simpler form fulfilling the same functions In this later 
form the gun metal bush is surrounded by several concentric 
tubes fitting easily within each other with a very slight laterel 
play , in the intersticea between the tubes the oil enters, and Its 
great viscosity when spread into thin films has the result of 
producing great frictional resistance to a rapid lateral displace- 
' ment of tne bearing bush , the oil film lias aUu a centring aclionr 
' and tends under vibration to assume a uniformity of thickness 
around (he axis, thus centring the shaft, and like a cushion 
damping out vibrations anting from errors of Ijalance *1 his 
form of bearing has been found to be very durable and quite 
satisfactory under ail conditions 
IIrvidc tested the lieanngs up to speeds above those con¬ 
templated in the steam turbine, the next problem was the 
turbine itself The laws regulating the flow of steam being 
well known (which was not the case in Hero’s time), various 
forms of steam turbine were considered, and it appeared de¬ 
sirable to adopt in principle some type that had been both 
successful in tne water turbine, and also easily adapted to a 
multiple or compound formation, a construction in which the 
steam should pass successively through a series of turbine* one 
after the other 
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Fig I and Diwmg bladM of tnrluno. 


Thd three best known of water turbines are the outward flow, 
the inward flow, and the parallel flow, and of these the latter 
I appeared to be (he best aaapted for the multiple of compound 
, steam turbine, for reasons which will afterwards appear 
I The object In view being to obtain a good coefficient of 
I efficiency from the steam with a moderate speed of re%o)utioD 
and diameter of turbine wheel, it becomes essential that t)ie 
steam shall be caused to pau through a large number of soc- 
^ cesalve turbines, with a small difference of pressure urging it 
I Ihrongh each individual turbine of the set, so that the veloaty 
of flow of the steam may have the proper relation to t)>e 
periE^ieral velocity of the turbine blades to secure the highest 
degree of efliaency from the steam, conditions analogous to 
th^ necessary for high efficiency in water turbines. A large 
I diameter of turbine wneel, it is true, would secure a mcrierate 
[ speed of revolution, but this may be dienissed at once for tbo 
simple reason that the frictional resistance of such a disc re¬ 
volving at the irorocDBe peripheral velocity, in the exhaust steamy 
would make it a moat mefficient engine. 

In the year 1884, a compound steam turbine engine of loborae- 
power and a modified high niced dynamo were designed and 
DUilt for a working Kieed of 18,000 revolutions per minute. 
This machine proved to be practically successful, and suh- 
sequeatiy ran for some mrs doing useful work, and n now m 
the South Kensington Museum 
This turbine engine ooniisced of two groups of fifteen suc^ 
cenive turbine wh^li, or rows of blades, on one drum or shaft 
witl^ a concentric case on the right and left of the steam inlet, 
the moving blades or vanes being ic cifcumferentiai rows pro- 
jaedng outwardly from the shafts and nearly touching the 
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And (he Axed or ffuide blAdes being iimiUrly formed tnd pro 
jecting inwardly from the case ana nearly touching the khaft I 
A seriu of turbine wheels on one shaft were thus constituted, I 
each one complete In itself, like a parallel flow water torlnne, | 
unlike a water turbine, the steam after performing its work ; 
in each turbine passed on to the next, preser\mg its longitudinal | 
velocity without shock, gradually falling in pressure on passing 
through each row of blades and gradually ex|Minding EUich 
successive row of blades was slightly larger in jiiissage way than 
Che preceding, to allow for the increasing bulk of the elastic 
steam, and thus its velocity of flow vos regulated so as to 
operate with the greatest degree of efhcicncy on each turbine of 
-the series (Fig i) 

All end pressure from the steam was liaUnced by the two 
-equal senes on etch side of the inlet, and the revolving shaA lay t 
•on its bearings revolving freely without any impressed force 
•except a steady torque urging rotation, the a^rwaie of the | 
multitude of minute forces of the steam on each made It con 
etitufed an ideal rotary engine , but it had faults. The com ‘ 
paratively high speed of rotation that was necessary for so small ; 
A use of engine os this first example, made it difficult to prevent, | 
-even with the special bearings described, a certain spring or 
whipping of the massive steel shaA, so that considerable clear I 
ances were found necessary, and leakage and loss of efficiency | 
resulted It was, however, perceived that all these defects . 
would decrease as the use of (he engine increased, with a corre I 
sponding reduction of rotational velocity, and consequently \ 
-enorts were made towards the construction of engines of larger > 


turbine was an exceptionaJly economical heat enrine. With a 
steam pressure of 100 lha., the steam being moo^erately super 
heated, and a vacuum of 28 inches of mercury, the consumplton 
was 27 lbs. per kilowatt hour, which is equivalent to about 
16 lbs, of steam per Indicated hone-power This result marked 
an era m the development of the steam turbine, and opened for 
It a wide held, including some of the chief applicauons of motive 
power from steam At this period turbine alternators of the 
condennng type were placed m the Newcastle, Cambridge and 
Scarborough Electric Supply Company's Stations, ana soon 
aAerwardi Mveral of 600 nurse power of the non condensing 
parallel flow type were set to work in the Metropolitan Com 
panies* Stations, where the comparative absence of vibrattoo 
was an Important factor Turbine alternators and turbine 
dynamos of 2500 horse-power are now in course of oonstmedon 
in England and the United States, and larger sixes are m 
prospect 

A turbo alternator manufactured at Heaton Works, Nevcastlc* 
on Tyne, for the Corporation of Klberfeld in Germany, was 
tested a few days ago by a committee of experts from Germany, 
Prof Fwing being also present, with the following remarkaUe 
results. At the Tull load of 1200 kilowatts, and with a steam 
pressure of 130 lbs at the engine, and lO*" C of superheat, the 
engine driving its own air pumps, the consumption of steam was 
found to be at the rate of 18 8 Ihi, per kilowatt hour To 
compare this Agure with those obtainra with ordinary ptston 
engines of the highest recorded efficiencies, and assuming the 
highest record with which 1 am acquainted of the ratio of elec 
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sixe, which resulted, in 1888, in seveial turbo altematon of 120 
horse power being supplied for the generation of current in 
electric lighting stations, and at this period the total liorsc power 
of tnrbmcs at work reached in the aggregate about 4000, all of 
which were of the parallel flow type and non-condensing 

In 18S9, in consequence of p^ncrship difficulties and the 
temporaiv loss of patents, the radial flow type of turbines wo* 
feluctantly adopted This type of turbine consists of a senes of 
Axed discs with interlocking flanges at the peripherv, forming, 
when placed together, a cyiindncal case with Inwardly project 
iDg annular discs On the shaft are keyed a similar set of discs, 
the &cef of the Axed and moving discs lie a short dutance apart 
From the faces of the flxeil discs project the rows of guide blades 
which nearly touch ihc moving disr, and from the moving disc 
firoject iht rows of moving blades which nearly touch the Axed 
^isc 

The steam is admitted into the case between the balance piston 
on the IcA and the Arst Axed disc, and posses outwards through 
the rows of Axed and moving blades between the Arst Axed and 
moving discs , then inwards towards the ihaA at the back of the 
first tno^ng disc, then again outwards between the second fixed 
and moving discs, and so on to the exhaust, the action being 
the mme as in the parallel flow type. 

In 1892, this type was ihe Arst to lie adapted to work in con 
junction with a condenser The first condenring turbine of the 
radial flow type was of aoo horse-power, and at a speed of 
4*00 revolutions per minute, drove an alternator of 150 kilowatts 
output It was tested hy Prof Fwing, and the gennal resaU 
ef the trials was to iemotutnte that the coiKteniIng steam 
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I irical output to the power indicated in the steam engfne, namely 
I 85 per cent , the figure of 18 8 lbs. per kilowatt in the turbine 
pfsnt IS equivalent to a consumption of X1 9 Ibe. per indicated 
hone power, a result surpasBing the records of the best steam 
engines in the production of electrioty from steam. 

Turbine engines are also used for gmeratlng electrical current 
j for the transmuoion of power, the working of electrical inun 
ways, electiical pumping and coaliim, and similar purposes. 
t They are alio used for coupling directly to and drivnm fans for 
1 producing forced and indium araught for general ventn^ng pur 
. poses, also for dnving centrifugal pumps for UAs np to 200 met, 
and screw pumps for low liAt 

The most important field, however, for the steam turbine is 
undoubtedly in the propulsion of ships. The large and increas¬ 
ing amount of hone-power and the greater sice a^ speed of the 
j modern empnes tend towards some form which shall be light, 
I capable of perfect balancing and economical in steam. The 
I marine engine of the piston type does not entirely fulfil all these 
requirements, but the conprand turtune engine, as made In 
' i8^, appeared to be capable of doing so, and of becomum an 
ideal marine engine. On the other hand, an element or nn- 
certamt^r lay in the high speed of the turbine engine, and to 
, couple It directly to a propeller of ordinary proportions would 
I have led lo fiulure. 

I In January 1894, a pioneer lyndloatc was formed to explore 
ihc jproblera, thtw chiefly associated in the undertaking Mng 
I Earl of Rome, Christopher Leylandtjcdin Simpson, Cao^il 
I Swinton, Norman Cookson, the late George Clayton, H C 
Hanrey, and Gerald Stoney, It was deemed expedient, for 
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rauooi of economy end alio of time (m many altcratioQi were To return to the Turhima^ a radical alteration was deemed 
antidpated), to build aa imall a veaael ai pomble, bat not to neceiaary A new turbine enf^mc wat mode, conusting of three 

small at to preclude Wut attainment of an unprecedented high separate engines, high pressure, in termed iaie pressure, and low 

s peed in the event of success. The Thrdtnia was construct^, pressure, each of which drove one ^rew shah, the power of the 

her dimensiona being lOO feet In length, 9 feel beam, 3 feet engine was distnbutcd over three shafts instead of l^ing concen 

draught of hull, and 44 tons dluilacement She was htt^ with trated on one, and three propellers were placed on each shaft, 

a tuiwne engine of 2000 actual norse-power, with an expansive The result of these changes was marvellous. The vessel now 

ra^ of a hundred and fifty fold, also with a water tube boiler nearly doubled her speed, 30 knots was soon reached, and 

of great power, of the expreu t^pe, with small tubes. The finally 33^ knots mean speed on the measured milL authenti 

turbine engine was designed to drive one screw shaft at a speed cated, or the fastest speed then attained by any vessel afloat, 

of from 3000 to 3000 revolutions per minute The economy of her engines was investigated hy Prof Ewing, 

Many trials were made with screw propellers of various sixes assiste<l by Prof Dunkerly, the consumption of steam i>er indl 

and proportions, but the best speeds were quite disappointing, cated horse power for all purposes at 31 knots speed was found 

and It was clear that some radical defect lay in the propellers, to be 14} lbs., or In other words, with a good marine boiler the 

Tills was corroborated by dynamometnc measurements The coal consumption would be considerably under 2 tin per indi 
excessive dip of the propellers beyond the calculated amount, cated horse ^wer, a result better than is obtained m torpedo 

and their inefficiency, indicated a want of sufficient blade area boats or torpedo boat destroyers with ordinary triple expansion 

upon which the thrust necessary to drive the ship wat dls engines 

tributed, in other words, the water was torn into cavities behind The vessel s reversing turbine gave her an astern speed of 6| 

the blades. These cavities contained no air, but only vapour of knots, and she could be brought to rest in 36 seconds when run 

water, and the greater portion of the power of the engine was ning at 30 knots speed, and from jest she could be brought 
consumed iit the formation and maintenance of these cavities up to 30 knots in 40 seconds 

instead of the propalsion of the vessel This phenomenon was The Turdtnia cruised from the Tyne to the Naval Review at 
first noticed in the trials of the torpedo boat Daring, by Messrs Spithead, where she steamed on the day of the Review .it an 
Tlioniycroft and Mr Bamaby, snortly before the commence estimated speed of 34^ knots. These results represent about 
ment of the trials of the and WAS named “cavitauon'* 2300 indicated horse power, and may be nud to have been 

by R £ Froude oUained without a very abnormal performance as regards the 
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This phenomenon has been investigated experimentally wulP boiler , its total heating surface being 1100 square feet, and an 
propellm of small sixe working insioe an ow tank, so as t6 evaporation of about 28 lbs. per square foot at the spe^ of 34} 
represent approximately the conditions of slip ratio customary knots 

in fest ships. To enable the propeller to cause cavitation more Tlieac speeds were not obtained by liottling up the steam and 
easily the tank is closed, and the atmospheric pressure removed opening the regulating valve on coming to the measured mile, 
from the surbee of the water above the profiler by an air but were maintained for many miles together with constant 
pump, glass windows are fitted for observation and illumination, steam pressure, and as long as the fires were clean On the 
Under these conditions the only forces tending to hold the other hand, the endurance of the enmnes themselves seems to 

water together and renst cavitation are the small nead of water be unhmit^ all beavv pressures, induding the thrust of the 

above the propeller, and capillarity The propeller is 2 Inches propellers, that would in ordinary engines came on the bearing 

diameter and 3 inches pitch ; cavitation commences at about being counterbalanced by the steam pressure acting on tne 
1200 revedutk^ and becomes very pronounced at 1500 revolu turbuies. 

tioQs. Had the atmospheric press u re not been removed, speeds It seems clear that the retulU obtained In the case of the 
of 13,000 and 15,000 revolutions per minute would have been TMiuta were almost entirely due to the economy in steam of 

neceanry, rendenog observations more difficult the turbine engines, and the unusually small weight of the 

The ananpinent we have now wat kindly summed by Mr engines, shaAing and propellers, m proportion to the power 

Heath, and is a decided iffiprovement, the rev^ng disc with developed 

narrow slots mchronising approximately with the revolutions It may also be said that generally speaking every part 01 
of the propencr. The propeller is now seen to rotate very the machinery was as substantial as in naval vesseU of the 

■lowly. It also permits of the projection of the phenomenon on torpedo boat class, yet she developed 100 horse power per ton 

the screen, which was not poenble with my previoas arrange of machinery, and 50 horse power per ton of total wc^ht of 
ment The permanfinoe of the vortices behind the blades is vessel in working order 

very striking The inference to be drawn from these experi The results of the Thrdtnta having been found satisfactory, 
ments seems to be that for fest speeds (rf vesseU, wide thin the original company which built her was merged into a Urn 

bkdes, a coarse pitch ratio, and Roteate slip, are' desirable for company under the same directorate for carrying on the woric 

the pravention of cavitation, and in order to obtain the best on a commercial scale At WalUend on Tyne, the Parsons 

efficieiicy In propulskm of the vemeL Marine Steam Turbine Company erected works, and in 1898 
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contmctcd with the Admirmlty for a 31 knot torpedo-boat 
destroyer, the (Fig 2), which 11 of the same dimensioni 

as the usual 30-Knot vessels of this classy vu 210 feet length, 
21 feet beam, and about 350 tons displacement, but with 
machinery of much greater power than usual in vessels of this 
sice , ih^atflo contracted with Sir W G Armstrong, Whitworth 
and Co. for machinery for one of their torpedo boat destroyers. 
The turbine engines of these vessels are similar to those of the 
Turbkna^ but are in di^hcate, and consist of two distinct sets of 
engines on each side of the vessel There are four screw shafts 
in all, entirely independent of each other, the two on each side 
being driven oy one high and one low prenure turbine respec¬ 
tively of about equal power, the two low pressure turbines drive 
the two inner shafts, and to each a small reversing turbine is also 
permanently coupled, and revolves idly with them when going 
ahead The screw shafts arc earned bv brackets as usual, and 
two propellers are placed on each shaft, the foremost m each 
case having a sUgntly lesser pitch than the after one The 
thrust from (he screw shafts is entirely balanced by the steam 
acting on the turbines, so that there is extremely little fnction 
The boilers, auxiliary machinery and condensers are of the 
usual type in such vessels, but their nize is somewhat increased 
to meet the much larger horse power to be developed, and to 
compensate for the lesser weight of the main engines, shafting, 
propelleis, as well as the lighter structure of the engine beds 
boilers are of the \ arrow type, with a total heating surface 
of 15,000 square feet, and grate surfeure of 272 square feet, and 
the condensers have a cooling surface of 8000 square feet The 
hull and all fittings are of the usual design 

Let us consider the machinery on one side of the vessel only 
the steam from the boilers is admitted directly through a regu 
laljng valve to the high pressure turbine dnving one shaft, it then 
passes to the adjacent low pressure turbine, diiving its shaft in 
dependenlly, thence it flows to the condenser, and both the 
^afts then dnve the vessel ahead , the reversing turbine revolves 
with the low pressure shaft, and lieing permanently connected 
with the vacuum of (he condenser no appreciable resistance is 
offered to lU motion under these conditions. To go astern the 
ahead steam valve Is closed and the astern steam valve opened, 
admitting the steam from the boilers to the reversing turbine, 
and reversing the direction of rotation of the inner screw shaft 
On the other side of the vessel the arrangement is the same, 
and It will be seen that she can be manccuvrcd as an ordinary 
twin-screw vessel, and with great facility and quickness. 

On her second preliminary tnal about three weeks ago, the 
mean speed of four consecutive rum on the measured mile reached 
3a 8 knots, and the fiutesL run was at the speed of 35 503 knou, 
which u believed to be consideimbly beyond the recorded speed 
of any tcsmI hitherto built The vessel was scarcely compfeled 
at the time of this trial, and it is anucipated that still ni^er 
speeds will be realised on subsequent and officul tnala ^e 
speed of 35 5 knots, or nearly 41 statute miles, represents about 
11,000 indicated horse power in a vessel of 350 tons displace 
menu as compared with 6000 to 6500 develop in the 30 knot 
destroyers of similar dimensions and 310 tons displacement 
At all speeds there was very little vibration Her speed 
astern is guaranteed to be 15^ knots. 

The has surpassed the in speed, and is at the 

present time the fastest vessel afloat 
In regard to the general apphcaticm of turlnne machinery to 
large snips, the conditions appear to be more fiivourable in 
the faster class of vessels, such as cross Channel boats, Cost 
poiM^er vessels, liners, cruisers and battleships, in all such 
vessels the reducuon in weight of machinery, om economy in 
the consumption of coal per horse power, are important 
factors I in some the alnciice of vibration is a question of first 
importance, as affecting the comfort of pasMngere, and, in the 
case of ships of war, permitting of greater accuracy in sighting 
of the guns. 

The model exhibited represents a proposed cron Channel 
boat for the Dover and Calais or Newhaven and Dieppe routes. 
She iw70 feet length, 31 feet beam, 1000 tons displacement, 
and 8 feet 6 inches draught of water She has spaci^ accom 
modation for 600 paMengers, and with machinery developing 
18,000 hone power would have a sea speed of about 30 knoU 
as compared with the speed of 19 to 22 knots of the present 
vesMls of similar size and accommodation 
It IS perhaps interesting to examine the posslbUities of speed 
that might be attained in a specul unarmoured cruser, a mag¬ 
nified torpedo-boat destroyer of light build, with scanty accom 
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modation for her Urge crew, but equipped with an armamenl 
of light guns «nd torpedoes. Let us ssaume that her dimen¬ 
sions ore about double those of the 30-knot destroyers, or of 
the with plates of doable the thick ness, and specially 

stren^henM to correspond with the increased size and speed, 
length 420 feet, beam 42 feet, maximum draught 14 feet, dis¬ 
placement 2800 tons, indicated horse power 80,000, there 
would be two tiers of water lube express boilers, thcM, 
engines and coal bunkeri, would occupy the whole of the 
lower portion of the vessel, the crew's quarters and armaments 
would be on the upper decks. There would be eight pro¬ 
pellers of 9 feet In diameter, revolving at about 400 revolutions 
per minute, and her speed would be 44 knota She could 
carry coal at this speed for alx>ut eight hours, and she would be 
able to steam at from 10 to 14 knots, with a small section of 
the boilers and supplemental machinery, more economically 
than other vessels of similar size, and of ordinary type and 
power, and when required all the boilers could be used, and 
full power exerted 10 about half an hour 

In the case of an Atlantic liner or a cruiser of Urge size* 
turbine enmnes would effect a reduction m weight of ma 
chinery, and also increased economy in fuel, tendinf^ cither to a 
saving in coal on the one hand, or, If preferr^, to tome 
increoHC in speed on the same coal consumption per voyage 

In conclusion, it may be remarked that in the histor) of en 
gineenng progress, the laws of natural selection generally 
operate in favour of those methods which art characterised 
the greater smiphaty and greater economy, whether these acl- 
vontages be great or small 

The work in this undertaking has perhaps been slow, but 
many difficulties were met with besides those of a mechanical 
nature, and, os u generally the cose, the success so far attained 
has been Ur^ly due to devoted colleagues and staff, and in the 
manne developmenu to the enterprising and generous financial 
assutance 

My thanks are due to the oflicists of this Institution for the 
kind assistance they have afforded me in the arrangement of 
the apparatus. 


ADVANCEMENT OF ELECTRICAL 
CHEMISTRY 

reviewing the science of electro-chemistry and its appli¬ 
cation to modern mano^ctunng processes, one u struck 
with amazement at the enormous strides which have been made 
wiihin the last ten or twenty years. On studjing works on 
chemistry little more than ten years old, hardly a reference u 
found to the use of electricity in metallurgy, still less in regard 
Lo the manufacture of metallic salts, or of the non metals, 
and absolutely none in reference to the preparation of organie 
chemical bodies, at any rate on a large scale 

We are told that in i8off Sir Humphrey Davy discovered the 
metals—sodium and potassium—by the clcctrolysu of their moist 
hydroxides, we are then informed that they are now manufactured 
by the much cheaper method of heating the carbonates with 
charcoal and chalk, or the hydroxides with carbide of Iron To¬ 
day we find a retrograde step has been taken, and that they are 
manufoctnred by the vastly cheaper method of electrolysing their 
chlondet or hydroxides. 

Notwithstanding that Faraday and others early m the nine¬ 
teenth century bad shown that meuli could be depoaltcd, from 
the solutions of their salu, upon other metals by oseans of an 
electric current, and I^araday had, in 1853, formulaUd hit law 
that *'Thc amount of any substance kberated w proportlooal to 
the total quantity of electricity passed through the solatlon,” 
and that *Mhe amount of different substances liberated by the 
same quantil^ of electnaty are In the ratio of tbeir chemical 
equivaJenti * , elcctndly until quite recently wu not used u 
an adjunct to chemical analyui. Within the last lew yean 
electro-chemical anslyiii has been very much studied, and W>w 
most UbonloriesaAfnA/arefittedwith special apparatus for this 
class of analvBS. It is to be feared that in this country we are 
hardly so advanced 

Within the Ust'thirty yean the process for depositing metab 
from thmr solutfons, and so obtaining moulds for casting, &C*, 
has not nndergoae any very radical Aanges, but the means at 
our disposal for carrying out the work hiure enoraoosly 
proved 
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Until the edTeot of the dynuno and the storap battery, 
methodi of electrical analyu or of ipilvank deposition conld 
not profitably be employeat at any rate on a very large ecale t 
noWf however,with the chcapeniiv of production,very much has 
been made potable, which Irat ai^ mrsago would have been 
aconted as Utopian U It reabsed Sy those who admire the 
splendid photographic reproductions which are met with on 
every hand, even to penny illustrated journals, that the majority 
of these are reproduced means of electrical processei? A 
scene, e g' the leaving of volunteers for the seat of war, is 
(diotographed, and in a few hours by means of electrical stereo* 
type is transferred to a metal plate and is ready for the pnnter 

Those interested in metallurgy knows how difficult it is to 
obtain absolutely pure cupper by furnace methods, even after 
many processes of refining, the copper still contains smalt 
quantities of Impuntles from which it u only with great diffi 
emty freed When copper U required for electrical purposes, very 
small quantities of impurities considenbly reduce its omductiQg 
power For this reason then it is Important to obtain perfectly 
pure copper, and as the Impurities often consist of ^Id and 
■liver, endeavours have been made to obtain a process which 
would produce absolutely pure copper, and at the same tune 
leave the gold and silver in a woriuble condition Thanks to 
electro*c>umistry, such a process has been devised and is now 
\ery largely used The copper which has either been cast Into 
plates or bars, or granulated, is placed in a bath of copper 
sulphate and connected with an electrical machine as the anode, 
a plate of pure copper forming the kathode. On the current 
beiim passM, the copper at the anode dissolves and Is deposited 
on the kalh^e in the pure condition, the impurities—^ld, 
silver, antimony, arsenic, etc , dissolving in the bath or re- 
mainii^ on the anode as a sponn, finally Ulmg to the bottom 
of the bath forming a muddy sediment (‘* anode sludge *’) 

Th^ electrolytic deposition of cop^ is also made use of in 
the manufacture of weldleu copper tubing In a bath of copper 
sulphate, granulated copper is n^e the anode, the kathode con¬ 
sisting of metallic spindle, the thickness of which is determined 
by the use of the tube it is desired to produce. The spindle Is 
made to revolve at a very high rate of speed 1 by this means the 
copper, which ordtnanly is deposited in a more or less crystal¬ 
line condition, forms a dense and even depont, which, when 
used for boiler tubes, &c , u capable of sttstalning very high 
pressures without burumg 

Although It has not up to the present been found practicable to 
obtain sine commercially from its ores by electrol^c methods, 
notwithstanding the many attempts which have b^n made, it is 
interesting to note tlmt sine gafvaniiing by electrolyus Is now 
being used to a very considerable extent, In place of the old 
method of hot dipping, the sine, as in the case of the copper 
depoation Just describe, being made the anode in a weak a^ 
bath, the material to be galvamsed the kathode The galvanis¬ 
ing of the inner lurfisces of tubes has always been very difficult } 
m the electrolytic method the difficulties are overcome The 
bottoms of ships, torpedo boats and other large surSmi are now 
fluently galvanisea by means of the electrk^ galvanic process. 

The auvanta^ which this method has over the hot dipping 
proceu are obvioui In the latter, many tons of zinc have to 
be kept In a state of fusion over long periods, the expense of 
fuel being very great, and the loss of Unc through alloying and 
Oxidation very connderable In the old process the tennle 
strei^th of the iron and steel is said to be dliminished. In the 
new process It is claimed that the quality is In no way de¬ 
predated 

Probably " the man in the street" would point to the manufiu:- 
lure of aluminium as being the triumph of electrical chemistry 
Certainly, here is a triumph, and it will perhaps be inicresting to 
briefly trace the development of the industry unce the discovery 
of the metal by Wohler in iflsy He obuined it as a 

B >wder by healing aluminium chlonde with potasuum In 1856, 

onsen jwepared It by electrolysis of the doable chloride of 
sodium and alaminium UeviUe, in 1854, obtained it by the 
action of sodium on this rame doable ehlowe, but owii^ to the 
high price of sodium, aluminium cost. In 18(7, j/ the pound 1 
even in 1S88 the price was over 2/ per pound In this year the 
Netto-Caitner proecss for the manabcture of sodium vras per- 
feoted, and as a consMuence the price of aluminium at once fell 
to I5r the pound. Snortly after this the electrical methods 
werO emplq^, and now aluminium may be otHained at lets 
than 3/. (he pound | the cost would probaUy bp still further 
ndneed if the metal Itself were of more general use* 
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Calcium carbide, which is now being largely manufactured by 
heating a mixture of Umestone and coke m an electrical furnace, 
has nidt it possible to obtain, at a small cost, acetylene gas, 
which, were it not for the restrictions that are placed upon the 
storage of the carbide, would probably be used to a very much 
greater extent The extraordinary brilliancy of ihe light w 1 \lch 
thu gas gives causes one to wonder that attempts have not bMn 
made to emplcw it for street lighting 

In gold, wlver, ami nickel plating, electrolysis on a small 
scale has bMn employed for a number of years, and within the 
last few years It hu been successfully used on a Urge scale for 
gold extraction In the McArthur rorrest cyanide process for 
obtaining gold from the “ tailings, ’ a double cyanide of gold 
and potimum is obtained 1 from this double cyanide the gold 
is precipitated by means of metallic zinc, the gold ho obtained 
having to be refined and punfied liy the Siemens-Haltke 
process the cyanide solution u electrolysed by means of weak 
currents, the gold being deposited in a ourer form than when 
precipitated by ifieani m sine. In thu process the anodes are 
of iron, and Me kathodes on which the gold is deposited of 
lead , an am^gam of lead and gold teing obtained, from which 
the latter u recovered by cupellation. By this method the gold 
is obtained purer, and the quantity of cyanide employed is much 
less than is the case in the original cyanide process. There u 
little doubt that In a ^ort time a very large percentage of the 

tailings," both In Australia and Africa, will be worked by mcaru 
of electrical processes, and it u not impossible that a process wilt 
be devised for the treatment of the ajrlferous quartz, though, up 
to date, attempts in this direction have not fieen commercially 
succenful 

Either with the electnc furnace or by electrolysis, it is now 
possible to obtain practically all the metals from their oxides or 
salts, eg chromium, by heating the sesq^uioxide with aluminium 
in an electric furnace , magnesium, by mectrolysis of fused car 
nalbte, the rare metals yttnum, lanthanum, and cenum have 
also been isolated hy electrolysis of their fused chlorides An 
interesting process purifying tin might be mentioned here 
The metal obtained from American sources often contains ap 
preclable quantiites of gold A very neat methoil for separating 
the tin from the gold has lately been patented The gold con 
tuning tin forms the anode in a bath of sodium sulphide, the 
kathode being a strip of pure tin, on the current being jessed, the 
tin at the anode dissolves, forming a thio salt, from which it 
is deponted, pure, on the kathode The ^Id with other im 
purities hangs on the anode in a spongy form, or falls to the 
bottom of the bath, as ** anode ilud^," from which it ii readily 
extracted 

As showing the many sided character of electro cheimstiy, an 
interesting process for obtaining accurately reflecting mirrors 
might be mentioned Many attempts have been made to pre 
pare perfect metallic mirrors, in which the use of glass could be 
done away with, and on a small scale for lamps the atiempis 
have been fairly successful, but where a moderately luge and 
true reflecting mirror is required, attempts to substitute cast, 
spun or stamped metal for glass have always been unsatisfactory 
The difficulty seems to have been overcome in a prcx^eis brought 
out by Mr Cowper Coles A glass mould u obtained, the 
convex side of which u accurately shaped and polished to form 
a true parabolic or other reflecting surfree On the prepared 
surface a metallic coating of silver is deposited by chemica] 
means, it is then polished, and a hocking of copper Is deposited 
to any desired thickness, by making the silver the kathode m a 
bath of copper sulphate, thu mould Iwing^at the some time 
rotated in a horizontal position The copper adheres firmly 
to the ulver, and as soon as sufficient has l^n deposited the 
glau mould is placed in cold water, which u (paduolly warmed 
The unequal expansion of the metal and the glass causes the two 
to separate, yielding a concave surface of silver on copper, 
exactly corresponding to the mould, which re<iuires no further 
polishing As, however, silver when exposed to atmosohenc 
conditions rapidly tarnishes, metallic palladium is electrolytically 
deposited on its surface Palladium is not aflfected by atmo 
spheric changes, being practically unoxidised even at high tem¬ 
perature fu reflecting power, moreover, u but little inferior to 
that of diver 

A metallic reflector prepared after this method was recently 
tested at Portsmouth, a number of nfle bullets being fired 
through it; it was even then found that the beam was bat 
illghUy affected Whereas one shot fired at a glass reflector 
smashra it to pieces. It is obvious then that such mirrors should 
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be of great value in the Army and Navy, as reflectors for search 
lights, where the breaking of the mirror in time of action might 
have very serious reialts 

In this article it has only been possible to touch the margin 
of the electro chemical industry, and only, with the exception of 
calcium carbide, such processes as deal with electro metallurgy 
and electrolytical depoution have been dwelt upon It is hop^ 
m another article to draw attention to the production of non 
metallic elements, and to the manufacture of chemical products 
both inorganic and organic h Moi lwo Pkrkin 


delivered there, even if deilred The course was then cbsJBged 
quartering on the sea, the results were the nine Then the 
boats steered rn the trough of the sea, and the rolling did not 
affect the working ” 

The article, v^ich is illustrated with ten good photographs 
and a dianam, is certainly worthy of note, and deals wlu a 
subject which it is pouiblr will revolutionise naval warfisre in 
the near future 


THE PROBLEM OF COAIING AT SEA 

\^AR, at the present time, brings home to us the necessity of 
* * considering ** Energy,’ itsdifferent forms, and their practical 
application In these days, when the machinery of a battleship 
not only propels the vessel, but lights, ventilates, and controls 
the working of the heavy guns, it may be said that the ship is 
primarily depcmleni on one source of energy—Coal A vessel 
short of this requisite has hilherlo been compelled to fall out of 
line and be ihus useless until she has *'coalcHl ship,’ which in 
many cases entails several miles steaming, delay, and perhaps 
lost opportunities 

On tnii accemnt any efhcient mechanical contrivance for over 
coming the diflkuliy of obviating the ship putting into port and 
enabling a full recharge of energy while cruising to be possible 
must be looked upon by all with interest 

Id the En^inesring Magazine for February Is an illustrated 
account of a senes of trials made in the IJnitcd States Navy 
with the ** Miller Conveyor ” for coaling al sea, and the method 
m» be bnefly described os follows — 

The battleship to be coaled loas the collitr, from which it 
takes the coal in loads of 840 lbs by means of an overhead cable 
and suspended carnage During (he exptnments two points of 
interest presentcil themselves (1) The proper distance between 
the ships, (2) The way of overcoming the variation required in 
the length of ropes caused by the rolling and pitching With 
regard to the flnl point it was found that with 300 feet between 
the ships, the collier would not follow properly, but during 
the rou^h weather trial with about 400 feet between the ships, 
the collier followed perfectly 

The second point caused the chief difhculty, and in Mr 
Miller’s design we And the length of overhead cables made 
variable, as required partly by the movement <if the ships them 
selves, and partly by the power engine on deck In the following 
table will be found information and data of the five trials 
made — 


n’SSb.r S'""* 

Number iir loiidA (B40 


Ibn ) or 10114 (r^uiii 

1 Khippcd 1 

RcniArka 

FJm 

1 

9 loud! only 

Adjufttmrniii made 


Second 


14 totiH 5 in 
j6m 4u 


Work Htupped througli lack of 
I ikill on part of operator 


Third 





3 

10 


■a tone in one hour 

Between the third and 


I 

iWork couki have continued but 
I for lack of nufficunt crew In 
fili the boffi 


founh alight alierationa made 


koonh I 

__I 


Fifth { 

1 

--■ - — ^ 

As wf 4 tte informed that the battleship consumed abotit 34 
tons of 0eal per hour, the actual (or rather ** paying”) rate of 
coabng bbtained was uteen or seventeen tons. 

The behaviour of the apparatus in rough weather was 
satisfactory, and the author writes, *' The boats steered at firit 
head on to the sea, the forecastle of the battleship MassaekustUs 
was washed at every plunge, and no coal could have been 
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... ' rrial luted rour hean, water 

” •“"* ■" 3*' emootb, iround mil 


So enpN made in Som , 
I or 30 toni In ih aom. 


Could have contlnuod lodcfi 
nltfilv Board of Judgci 
lalimod Watw rough. 


^fERCURY AS A NAKED EYE OBJECT 

IJ ARELY visible, and always difficult to observe satisfactorily 
^ in a telescope, this planet is yet a most attractive object to 
the unaided eye. Not receding to a greater distance thin a 8 * 
from the sun, he is, however, ne\cr above the horizon in Eng¬ 
land for a longer period than two and a quarter hours before 
suniioe, or for a similar interral after sunset When an evening 
star in the spring months or a morning star in the autamn season, 
he may often be caught and watched for an hour or to, duning 
with a sparkling, rosy lu&tre, and presenting much tbe same 
as^t as a fixed star 

To secure a view of Mercury forms one of the earliest and 
greatest airbilions of the amateur astronomer Among his first 
books there will sure to hr a copy of MilcheU's **Orbs of 
Heaven,” or Dicks's ** Celestial Scenery,” and on reading the 
statement that Copernicus never nucceedcd in seeing Mercury, 
he resolves that he will do his best to catch a ghmpae of this 
elusive little ’’Messenger of the (lods ” After some vain 
attempts he finally sucems, and it is nut too much to say that 
the spi^tacle somcunies excites and gratifies the obaerver more 
than any other subserjuent event in his astronomical career 
Who IS there among us who does not remember the thrill of 
pleasure incited by the first detection of this fugitive orb, and 
the conscious pride with which we realised that we had com* 
menced our celestial work by achieving a feat which hod been 
denied to the greatest astronomer of the sixteenth century ? 

But, 08 a matter of foct, there seems tu be considerable doubt 
whether C^ruicus ever really complained of fiulure to see 
Mercury There is evidence to show that he never expressed 
himself in the manner quoted in many of our popular text hooka. 
There may, it is true, have been some ground for the statement, 
but It IS well known that a btographer has only to jotroduce a 
speoal incident of the kind allnaed to, or to unduly colour some 
expression, and whether on doubtful eildence or not, 't is liable 
to be copied and recopied by subsequent writers without any 
investipaiion until ii beromes generally accepted as a fact But 
admiUing for the moment that Copernicus really foiled to discern 
Mercury, he reems to have had very good reason for It Hfo 
residence was at Thom, in Prussia, and through the valley near 
ran the River Vutula, over which were frequent fogs which 
obliterated obiects neer the horizon 

This tradition about Copernicus and Mercury has certainly, 
however, enhanced the interest with which the planet is re¬ 
garded OS a naked eye object The beautiful white lustre of 
v^us—incomparably brighter than the aspect of Mercnry— 
the stronger and steadier, yellowish light of Jupiter, or the con 
spicuoui ruddy hue of Mars may present a more striking 
appearance in the sky than the twilight veiled splendour of 
Mercury, but there » something about the sparkling lustre of 
the Utter orb, hovenng fttgitivelv on the brow of the honaon, 
which forms an attraction peculiarly lU own 

llie best time to observe the pfonei in 1900 will be during 
the first eleven days of March, when his tunes of setting wiR 
be as follows — 


March 


10 

16 

ai 

as 

*9 

33 


March 7 
8 

9 

10 

II 


b. m. 

7 36 
7 39 

7 41 
7 41 
7 41 


During this penod Venus will be a very brilliant object, aitnated 
about ai degrees £ N E of Mercur) The gieateat elonga* 
lion of the iMtei (18” 16' £ ) will ocenr at 11 a.m. on March 8, 
on which day he sets about ih 50m after the mn If the 
western sky u clear on March 2 at about 6 p.m on exeeMion 
ally good opportunity will occur for deteebng the pbmet, for he 
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Will be in conjunction with the creMent of the new moon at that 
time, and about 4^ degrees south 

On reference to my note book 1 find that 1 obtained naked 
eye vlears of Mercury on 10a occasiona between February 1868 
and December 1899. But the planet was very rarely looked for 
here at the morning apparldonsp and not always at really 
favourable spring elongations. If an observer with good sight 
made it a point to secure as many unassisted eye ot^rvaCions 
of thu object as possible, he might be successful on about twelve 
occasions in a year In a finer climate than ours, the planet 
may, of course, be more frequently seen I think that some 
dlsappomtments in regard to finding Mercury are due to the 
fact that observers scan the heavens at or after the time of 
maximum eastern elongations, Instead of dunng a week or 
more preceding them. The phase and apparent brilliancy 
decrease rapidly at these penoda 1 have occasionally noticed 
Mercury as a very bnlliant object about ten or twelve evenings 
before his greatest elongation, while %t the date of hii elonga¬ 
tion he has appeared quite faint, and a few eveninc^ later, 
become practically invisible, thougli above the honxon for about 
two hours after sunset 

My observations in various years have led me to the follow 
ing iconclusioos regarding the visibility of the planet at the 
eveniim apparitions — 

(1) The greatest bnphtness of the planet Is attained ten or 
twelve days prior to his greatest elon^tion 

(2) In >el>ruary and March the planet may sometimes be 
caught twenty minutes after sunset, in April thirty minutes 
after sunset, and in May forty minutes after sunset. The 
stronger twilight tonvards midsummer occasions the difference 

(3) The duration of his visibility to the naked eye is about 
ih. 40m in March, ih 30m in Apnl, and ih aoin in May 
On a very exceptional occasion ft 11 possible these limits may be 
exceeded 

(4) The planet is a conspicuous object, and certainly much 
brighter thw a ist ma^ star In February 1868 I considered 
that his lustre vied with that of Jupiter, then only a” or 3* 
distant In November 188a he appeared brighter than Sinus. 
In 1876 he looked more striking than Mars, then 13** distant, 
but the latter planet was feint and at a considerable distance 
from the earth 

The greatest number of naked eye observations of Mercury at 
the same elongation was obtains at Bristol in the spnng of 
1876, when the planet was seen on thirteen different evenings. 
When Venus is near Mercury at a favourable time, she affords an 
excellent guide to the identification of the latter But errors 
have often been Induced, and either Venus or Jupiter has been 
mistaken for Mercury on many occasions. In Apnl 1898 Venus 
was near Mercury, and some people, incJudiog a few regular 
astronomical observers, readily saw Venus and believed (and 
still ardently believe) that they were looking at Mercury 

The albedo, or reflecting capaciCv of the planet. Is rated ex 
ceedingly low, being only on, wMreas Mars is o 37, Saturn 
O 50, and Venus and Jupiter 0^2 This Is remarkable when we 
consider the occasional striking brightness of the small planet 
in a region of the sky full of strong twilight By telescopic 
comparisons of the disc of Mercury with other planets, it is, 
however, easily seen that the former is relatively feeble in 
brilliancy On May la, 1890, 1 viewed Mercury and Venus m 
the same field of view of a 10 inch reflector, and remarked 
that the bnlliant silvery light of Venus contrasted strongly 
with the much duller hue of Mercury The probability is 
that the latter object is provided with a much thinner atmo 
sphere than that which envelops his sister planet There are 
undoubted markings visible on Mercury, but they are nothing 
like the peculiar representations of them which have been 
published in the last few years The extreme difficulty of 
obtaining satisfectory views of the planet furnishes the 
principal reason why hii rotation period still awaits accurate 
determination W F Drnnino 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxroiD.—Junior Scientific Club, Febmary ai —Mr 11 B 
HartWr (Balllol Collage) read a paper on liquid cgntals, and 
diQwea, ^ microscopic demonstrate upop the screen, experl- 
meals with para-aaoxyanisol and iiara-axoig^eoetol which melt 
to doubly retracting liquids at 116 and 135** respectively These 
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remarkable bodies have not previously been shown In England} 
the curious transformations which they undergo were made 
clearly visible to a large audience 

Cambridok. —A very valuable and interesting collection of 
Irish antiquities, formed during the last seventy years by Mr. 
T K Murr^, of Edenderry, hu been acquired for the Univer 
sity by Prof Ridgeway It includes unique bronxe weapons 
and ornaments, stone axes and arrowhead^ medieval pottery, 
&c The collection will be exhibited in the FiUwilliam Museum 
on March 5 

A University Prue for the best M D Thesis has been founded 
in memory of Raymond Horton Smith, M A , MB, late 
scholar of SL John's Collide, who, after a distinguished career 
in the University and at St Thomas's Hospital, London, died 
last year at the untimely age of twenty seven. Cfendidalcs mutt 
have taken honours in one of the Tnpos examinations, and the 
Prise Thesis is to be pnnted and circulated 

The arrangement with Addenbrooke's Hospital, by which the 
Professors of Physic and Surgery are to have places on the 
staff, in consideration of an annual subsidy of XQOl from the 
University, is now submitted for adoption by the Senate It has 
already b^n approved by the Ilospitcd Court, and will probably 
come into effect forthwith It puts an end to an old difficulty 
between the medical school and the hospital 

The thanks of the University are ordered for certain valuable 
gifts to the Engineenng Laboratory Lord Kelvin has pre 
sented a set of apparatus for electri^ measurements, Messrs 
Siemens Brothers a pair of coupled dynamos, and the Forward 
Limineerlng Company a gas engine. 

The University Lecturer m ^emical Physiology, Mr h G 
Hopkins, M B , London, is to receive the honorary degree of 
Master of Arts. 


The Senators of Edinburgh University have decided to 
confer the degree of LL D upon Mus Eleanor A Ormerod, 
in recognition of her services to eniomologv 

The Senators of St Andrews Universi^ have resolved to 
confer the honorary degree of Doctor of Laws upon Prof 
McIntosh, F.dinburgh, and Ur Hugh Robert Mill 

The Norwich Union Fire Insurance Company have just 
settled the claim of the West Ham County Borough Council, on 
account of the damage done in the disastrous fire at the 
Municipal Technical Inslilule last October, for the sum of 
2$, 100/, the Oiuncil retaining the salvage This sum is 
expected to cover completely the cost of the reinstatement 
The opportunity will be taken to enlarge the Institute, accom 
modation having already proved too small for the cla^s. A 
new block is to be built to contain the whole of the chemical 
department This block will contain two lecture rooms, an 
advanced and an elementary chemical laboratory, furnace room, 
combustion room, gas analysis room, balance room, and private 
laboratory, together with the usual private rooms and store 
rooms. A small forge and a found^ are to be added to the 
enmneeriDg department The engine and dynamo laboratory, 
and the engineering laboratory are lioth to be enlargerl, and 
extra accommodation will be provided fur building trade classes 
and for the Women’s Department and Art Department, together 
with several extra class rooms The cost of these extensions is 
estimated at 8000/ The builders are busily en^cd on the 
work of reinstatement, and it is fully expected that both new 
and old poruons will be ready for use at the beginning of the 
new lesnon in October next 

A COPY of an address recently delivered by Sir William 
White, K C B , F R S , at the Merchant Venturers' Technical 
College, Bristol, has been received In the course of his 
remarKs, Sir William White pointed out that what is wanted 
from the national point of view is increased individuality and 
intelligence among the workers engaged in manufectures and 
industries. A good technical institution provides the means for 
developing these quahtles, and in such a college a student can 
find help and assiMance m trying to obtain a fuller grasp of 
principles, and a better knowledge of fundamental principles 
upon which to base his own further efforts An engineer, what¬ 
ever his Lin^ may be, cannot be completely furnished with the 
means of carryii^ on his profession by studying it m the most 
completely equipped college that could be esubllshed , that is 
only one portion of his education Until Technical Colleges came 
mto existence, the system of traimng that was fevourra, with 
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th(Me whose means and leisure permitted* was that of pupilage 
Now It U quite recognised that an alternative method of cum 
meoang limnuig ii anordcd bvwel] equipped Technioal Colleges. 
In condusioD, Sir William White referred to the steps which 
have been taken in the organisation of educational work in 
Bristol* and 10 prevent over lapping of the various institutions 
and authonties concerned with education Prof WenhdiDer, 
the headmaster* reports that* aciing tm the suggestions of the 
Technical Instruction Commitltee oT the Bnstoi Town Council, 
the Governors of the Technical College have completed an 
agreement with the Bnsto] School Board, m virtue of which 
the evening class work of the Board and of this College* in 
scieDCe and technology, are so arranged as to avoid over 
lapping In virtue of an agreement with the Bristol School of 
Art* the Art School of the College will be closed at the end of 
this teision* and art students will be advised to attend the other 
school * the School of Art on its nde will close Us science 
cbuses and advise its students of science to attend the College 
Tile relation of the Technical College to the University College 
does not appear to be mentioned in the report 


SCIENTIFIC SERIALS 

Awuruan hnmalof February —Sedimentary rocks 

of Southern Patagonia, by J 6 Hatcher Two years of turthcr 
Study have greatly augmented the resulu oluained since the 
first report Chief among the additional observations and 
resultant modifications of Uie authors former views are —(1) 
i he discovery near Sandy Point, in the Strait of Magellan, of 
an entirely new senes of Tertiary deposits several hundred feet 
thick* and underlying the Patagonian Beds These new 
Tertiary deposits have already bm noticed by Or A E, 
Ortmann, and have been named by him the Magellanian Beds, 
(a) The discoveiy near Lake Pueyrredon of several distinct 
fosul bearing horizons in the Cretaceous.—Explorations of the 
Alb^iroii in the Panfic (11 )* by Alexander Agassu The choice 
of Dol^in Bank, Tahiti, os a standard to determine the growth 
of coral toms out to have been unfortunate, as it is in the midst 
of an area comparatively free from corals. Only a few growing 
corals were found by the author, the top of the bank being 
entirely covered by NuUiporcs AAcr coaling at Tahiti, the 
Aibaiross left for a cruise (n the POumotus The western 
blonds ore probablv all on a great plateau connected perbape 
by the ScxKbithoro line The soundings, like those off the Fljisl 
show that atolls do not necessarily rise from great depths, and 
that in this charactensUc atoll district atolls are found, it is (me, 
with steep slopes, but rlsiDg from moderate depths.—Action of 
ammwum chlonde upon analcite and leucite, ^ F W CUrkc 
and G Steiger When analcite is heated with four times Us 
weight of ammonium chloride, about one half of the so^ in the 
anakite is converted into chlonde, while variable ammonia b re 
tained. Other zeolites, like leucite, natrolue, laumontite, stilbite, 
chabazite, apot^ylhte, show a similar reaction, varying, how 
ever, to an extent which probabl^r depends upon their molecular 
structure A new means of studying the latter b thus provided — 
Devonian strata in Colorado, by A. C Spencer Dromon and 
associated strata were deposit^ originally over an extensive 
area In the southern Rocky Mountain remon, (he boundaries of 
which are as yet entirely unknown —Estimatioo of thulium os 
the acid and neutral sulphate, by P E Browning The salt 
obtained by heating thallous chlonde with sulphurTc acid until 
the excess of the latter b expelled, and then raising the heat to 
redness* has the constitulion of a neuttal sulphate The author 
tested whether thU neutral sulphate, or the acid sulphate 
deKTibed by thallmm, can be used lor the estimauoo of thallium, 
and finds that it can be done, provided the coriditlons of 
(empentuie are carefully attended to.~Motiou of a submeraed 
index thread of mercury in the bpse of time* by C. Bams. The 
author eiideavomd to frame a theory to account for the 
obseruad gradual sinking of an Index thread of mercury In a 
vertical tube eontaining water He proceeded on the snp- 
poskJon that water pen^tei past the index thread in a very 
thin 'sheet, hot iontBA that the thickneu of the sheet would 
haq|ito be fsr below that of a molecule of water He eventually 
foi^ that the sinking m due to the volume viscofky of glam. 

years’ exparinwt showed that thesinkiiif proceeds at a 
r^larfy retarded mte tbrongb infinite time. 

A^maim dor AmmAHifVa. j. 

—A study on soap-bo&Mea, fay O. DBige. The author performs 
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on a soap-bubble a cyclical electiid'broeem analogous to a Canfol 
cycle* the expansion and contraction behm dther at constant 
Cboige or at constant potentbl He arrim at a law whieb 
states that no process b possible in which electric eneigy is 
transferred without loss or gain from one potential to anotl^ 
This law corresponds to the second bw of thermodynanlici.-^ 
Diffuse reflection of light, by H Wright If the angle of 
incidence Is constant, the intensity of reflected light varied the 
cosine of the angle of reflection in the case of perf^y dull 
surfaces The converse does not hold good, so that Lamberri law 
is only partially correct —Electric comluctivity of dilute amol- 

5 ami* iW A LArien Experiments upon amalgams of lead* 
inc, cadmium, tin and bismuth show that the metal contained 
in dilute liquid imalgami is dissociated, and that the degree of 
dlfsociatiofl increases with the dilution and the temperature^ 
—Stationary temMratnre of an electrically heated conductor* fay 
F Kohlrausch The author supposes a conductor whose suTrace 
is potected from lots of heat, except two terminals, each of 
which is kept at a constant temperature and a constant potential 
When the siationsxy state has been attained, all points at the 
same potential will also have the same temperature The 
greatest qusntliy of heat will be developed In those metals in 
which the ratio of the thermal to the electrical conductivicy U 
smallest—Spark potential mgases, by A, Orgler The author 
proposes a new definition of the ** specific electric sirencth" of 
a pM, which gives a real constant for any given gis. If 8 11 the 
width of the gap, and A and B the spark potentlab In the gas 
and In air respectively, the specific electric strength is the ratio 

t ^ Zt IS units for ur, o 888 for carbonic acid, and o 565 

for hydrogen, whatever the width of the gap —Molecular sus- 
ceptiSflity of paramagnetic salts of the iron group, by O 
T.lebkDecht and A P Wills. ^d Meyer's senes of 

atomic sttscemibilities of Mn, Fe'^, Co, and Ni, in the ratio of 
6 5 4 3, Is not confirm^, the numbers obtained being 

'6*98 5*86 470 2 Wiedemann's senes a, 0 + d, a4-1^,0 +3» 
agrees rather better with facts, but a still closer approximation 
is obtained by putting 250 instead of 1 15a There is a 
sudden nse from chromium to manganese and feme iron, and a 
gradual fall from the latter to cobalt, nickel and copper — 
Molecular suiceptibiJiUes of salts of the rare earths, by Ji du 
Bow and O Ueoknecht There b a gradual nse from ceriu m 
to praseodymium and neodymium , a £cidcd rise in ramanum, 
gadolinium and erbium, and a sudden fall to ytterbium — 
Magnetic viscosity, by Lizsie K Laird To preserve the ioitbl 
tw instantaneous magnetisation of a disc for measuremeni, it b 
kept m rotouon, and the rise of intensity of magnetisation on 
stoppage u recorded by a photographic device. 

The number of the Journal of tko Royal Mtcroscofnal 
Society for February 1900 contains a further instalment of Mr. 

F W Millett’s Report on the recent Foraminifera at the Malay 
Archipelago, collected by Mr A Durrand , and a paper by Dr 
H C Sorl^, F R.&, on the Preparation of Marine Worms as 
Microscopic Objects, the fluid used for removing the salt being 
a strong soludon of glyecnm The character a^ armnganient 
of the blood vesseb are especially well brought out by this mode 
of treatment^ Among the parsgraphi relating to Microscopy 
may be especially mentioned an abetract of van Heurck't paper, 
from the Annaiis dt la SoetR^ Erlgg d$ AltcroscapUy on Mooern 
Apocbrommbc Ot^iectlvea 


SOCIETIES AND ACADEMIES. 

Lon^ioii 

Royal Society, January 18 —Aa Expenmental liiraliga 
tion of the ThermodyDamical Properties of Superheated Steam " 
By John H Grlndby, B Sc , Wh.Sc Communicated by Ftof 
Osborne Reynolds, I' K.S 

In RqnattU’s experlmenu on the relations between the 
pressure, temperature, and latent beaU of ntnnted steam, the 
steam to be exp«imented upon was obtained by withdrawing 
It upwards from a boiler, aUowhig any entrained moistore to be 
separated by gjavity Saturated stAA obtained in any other 
manner wouKl not neceiwfly have the same total Wt of 
evoMatioo as that obtained fay Reg&aulc 
Whether the steam could always be br o ir g^ Into the iaaia 
condition, as rciptrds its freedom fbpl laoiitoi^ by au^ 
of dnlnagt was open 10 quSitloo, and it samamd to \m 
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by farther reMrebes whether this coodition wu unique I 
it Any pnrUcttUr ^cssore And tempentture in the utuimtcd j 


_ESimmmmmt 


When Mtunted tteun it wlrednwn by (rec expeniioa throu^ 1 
ft uftftlt orifice, if Ihe preuurc In the wiredrawn iteem be I 
iftfficiently redo^, the iteam will become tuperhefttcd. and, if 
the flow tnroogh the orifice U truly adiabatic, the total energy 
per lb, of itearo iathe aame on both sldei of the onfice Now, if 
tlM encrffiea of motion be made auffiaently email, thu energy will bnov 
ffiiiit u heat, and, aatuming the steam b^re passing the onfice 
to be in the same condition as that eaperimentra on bv Regnault, 
its total heat energy above that of water at 33" F 11 known, and 
hence the total heat of gasification of the superheated wiredrawn 
steam from water at 33^ F is known If, tnereibre, we observe 
the pressures and temperatures In superheated steam wiiedrawn . 
from definite initial saturated conaitions, simple calculations 
will suffice to give various values of the specific heat at constant Fc 
pressure in superheated steam W < 

In the eapienments, the author obtained adiabatic flow by 11 
oaing orifices drilled m pieces of plate glass. The temperature his c 

and pressure of laturatra steam in a steam chest, m which a been 

constant supply of steam is kept, are taken, the steam is then an a 

drawn upwards to the onfiM, and, after wired rawing, its vlsio 

pressure and temperature are ogam taken, using for the deter Hu 
mioation of the latter a thermoelectric junction immersed in no 1 
the steam he n 

The results of the experiments show that uturated steam at if th 

any particular preuure, obtained by relieving it of suspended In 

raouture by gravitation, has only one condition os to its dryness, of tli 

01^ the total heat of evaporation of steam so obtained is that P , I 
fnvea by KegnauU's ex|)erimeatal results 
It is further shown that steam obtained 
in thu manner has not the maximum 
density at that particular pressure and 
temperature of saturation, there being still 
an effect as if a small quantity of mouture 
remained in the steam, which would re« 
quire removal by further application of 
heat at the aame temperature before the 
steam would become superheated, thus 
showing that the latent heat of such 
steam os given by Kegnaulc’a results, has 
not its maximum value 
It was also found that bv an application 
of Prof Reynold's method of determining 
the perfectly gaseous condition of steam, 
under ordinary pressures and temperatures, 
no indicatioiu of that condition of steam 
known os a perfect gas were even au- 
proximately obtained, and that Rankine^s 
formula 

H = U, + rfT-33) 

for the total heat of gasification H of 
oaperbeated steam at a temperature T 
(U« being the latent heat of formation of 
stoun at 33* 1* ), which was formed on 
the assumption that such a perfect gas 
condiuon aid exist in steam, could ndt be 
applied to superheated steam 

ne mean specific heat under constant pressure was obtained As r 
for various prosuret and between various temperatures, showing eocl 
a wide rar^ of venation 10 its value with temperature Thus, ngh 
at atmospheric pressure the mean Kp between 330** F and ogre 
146*5 was 04317, and between temperatures of 295" and gree 
3ti* 5, Kp was 06^2 hod 

The sp^fic heat was found to be Independent of the the 
pressure, bat to vary very nearly os the fourth power of the com 
abeolute temperature gene 

If J =1^^ denote the cooling effect produced by free expan* 

■loo, the fo^wing formula, which is thetmodynamxcally correct, gne 

ttMblei a check to be made on the experimental resuits, for if P 
is independent of the pressure, the product cKp must be F R 
Independent 6f the temperature In toe experiments, the ofti 
pcouct cKf wu found to be indepetMlent of bdth prmre (i) 
^penMra* den 
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By IntegiotiDg Thomson's formula 

(a) 

T i.+fKp . . . W 

for the cooling effect r, and using ihe experimental value of the 
product rKp obtained, values of the specific volumes (v) of 
superheated steam at various pressures and temperatures were 
caumlated. the lower limit of integration being taken from the 
known data in the saturated condition of steam 

It follows from equation (1) that, for any gas in which is 
independent of the pressure, and this is so for many gases, 
formala (a) must be capable of direct integration in the form 

where/(/) denotes any function of the pressure 

February 1 —** A Cose of Monochromatic Vision ' By Sir 
W de W Abney, K C B , F K S 
The patient, K B , was aged twenty five, and the notes of 
his cose are os follows ^Vision always defective , has always 
been colour blind Has quick horizontal nystagmus, probably 
on absolute central scotoma. He is aiwa^ " day blind " His 
vision for right and left eyes is 6/60 He is not night blin(’ 

Hu fields ore nearly, but not quite, foil for white He shows 
no definite changes m hu eyes As to hu luminosity curve, 
he matched all colours with wnite, and with the same fiicility os 
if they were while 

In the accompanying diagram the curve shows the luminosity 
of the spectrum to the patient K B and also of a previous case, 
P , together with the curve of luminosity for the normal eye 
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As regards the first two, it will be seen that the maximum of 
each curve is about scale number 40, or close to £. On the 
right hand side of the maximum the curves do not absolutely 
agree K. B’s observations were first made in the red and 
green, and his readings at first were not very close, and a mean 
had to be taken. As the colours he had measured whnt towards 
the bine hu measures were much more accordant, os he hod be¬ 
come accustomed to the methods employed The slight diver 
gence on the left hand side of the curve from that of P is 
probably due to his colouring matter in the yellow spot 
Atteatioq must be again called to the fact that these curves are 
practically identical with those obtaued b^ the normal eye when 
It measures a spectrum of very foeble luminosity, and also agrees 
with the resulu obtained by measunng the diminution of each 
ray when it first becomes Invisible, and making a curve of the 
redprocols of the numbera, uking the highest point of it os 100 

Phyticftl Soclftty, February 33 —Prof S P Thompson, 
F R S , Fore^ Secretory, in the chair —Prof R W Wood, 
of the University of Wisconsu, U S A., exhibited and dcscrib^ 


(1) Photographs 
demoBstraUon of 


DfWisconsLD, U S A., exhibited and described 
of sound wives and the kinematographfcal 
the evolutions of reflected wave-fronts. The 
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■oundt were produced by electric ipArlcs, and photographed by 
means of the light emitted by carefully timed Rubseauent sparks, 
according to the methods described in the PhU Mug for last 
year The photographs included (4) The reflection of a 
spherical wave, as a spherical wave from a plane surface, (d) 
the reflection, by an ellipse, of circular waves from one focus, 
and the concentration of the waves, as circular waves, at the 
other focus, (r) the plane wave-front formed by the reflection 
of a spherical wave at a parabolic surface , (cf) the wave front 
formra by a sphencal wave incident on a sphencal surface \ (tf) 
the wave front formed by a plane wave incident on a spherical 
surface. In canes [d) and (e) the wave fronts are complicated, 
and contain cusps. J'rof Wood pointe<l out that the paths 
of the cusps on the wave fronts traced out the caustic curves. 
In the following cases the wave fronts were drawn for one 
hundred successive positions, and the evolution of the reflected 
wave was made clear by means of a kinematograph (a) Plane 
wave on a beminphencal mirror , (^) spherical wave on a beroi 
sphencal mirror, and (r) circular wave inside a complete circular 
mirror (2) A new scudoscope In this instrument the real 
and inverted images formed by two convex lenses are viewed 
stereoscopically The inversion of the object viewed causes the 
relief to be reversed (3) Diirractinn colour photographs. 
Prof Wood ahowcfl some coloured photographs taken by his 
diffraction process. The pnnciple of the metnod is based upon 
the tn Colour theory Different colours are produced by 
gratings so ruled and arranged as to throw upon the eye the 
particular constituents of the required colours. The arrange 
ment ul gratings necessary to produce a coloured picture is 
obtained by photographing properly s|>aced grating through 
red, green and blue chroniograms of the object The super 
position of one grating uptjn another which occurs in this [iro 
cess gives rise to an in and out of step arrangement, which pro¬ 
duces secondary spectra. These, however, seldom affect the 
picture to any serious extent (4) Artificial parhelia. When 
pnniing fine gratings u^xm gelatine, if the film is too thick, no 
pnnl IS furmM, but the gelatine warps. If such a film is placed 
in a converging beam, the central image is accompanied by four 
marked concentrations of light situated at the extremities of 
two diameters at right angles. An examination of one of these 
plates with a microscope wows that there is a ndge for every 
third line of the gratii^, and that the plate is cros^ at right 
angles to these lines by irregularly spaced cross ridges Prof 
Wood also exhibited some ^otograpbs taken zone plates, 
a silvercil co]>y of a Rowland grating, a photograph of a 
dynamite cx^loanm, the motion of a ball in its flight, and the 
anomalous duperaioQ produced by a cyanine prism —Mr Boys 
gave some details concerning the photograph of the explosion 
shown —Prof tvcrclt expressed his interest m the demonstra 
tions —Prof Herachel asked if (he photographs of sound waves 
after reflection had been venfied by comparison with waves on 
mercury —Mr Watson pointed out that this could not be done, 
os It IS impossible to get a solitary wave on the surface of 
mercury Owing to the dependence of velocity on wave lenmh, 
any such solitary wave draws out into a train of waves —The 
cbmrman propewd a vcMe of thanks to Prof Wood, and an 
nounced thru, oy invitation of Prof Callendar, a special meeting 
will be held at University College on March 2 —The meeting 
then adjourned. 

Chemical Society, February 8,—Sir Henry Koscoe, Vice 
President, in the chair —Prof T L Thorpe, Presidcnr, de 
Uvered the \ictor Meyer Memorial Lecture—February 1$, 
ProL Thorpe, President, in the choir —The following ^pers 
were read.—Ammonium amidosulphite, by £ Divers and 
Masataka Ogawa. Dry ammonia and sulphur dioxide do not 
combine at a low temperature, but on passing sulphur dioxide 
into a dry ethereal amraonM solution, a colouneas, deliquescent 
unstabk salt, ammonium amidosulphite, NH4 SO^NH,, is 
deposited ; it is decomposed by water and dissolves in alcohol 
with formation of ethyl ammonium sulphite —On the products 
obtamed by heating ammonium sulphites, thiOAulplute and 
inthionate, by E Divers and Masataka Ogawa Anhydrous 
ammonium sulphite and pyrosulphite sublime unchanged on 
heating m ^ry nitrogen —The colour of alkali nitrites, by £ 
Divers. 1 m author confirms his pievious statement that the 
alkali nitrites have a slight jellow colonr which is specially 
marked in solution.—Soluwllty of mixed potassium nitrite and 
mtfgtf, by £ Divers.—The combination of sulphur dioxide 
wi^ Ckygen, by E J Russell and N Smith. When a mixture 
of sulphur dioxide and oxygen acts on certain oxides, in 


addition to the absorption of sulphur dioxide, sulphur triotide ia 
formed, owing apparently to the ** sur&ce acdon'* of the oxide % 
no suiter tnoxiue is formed unlea a simullsneous abnrptlon 
of sulphur dioxide occurs —Notes on the estimabon of gaseons 
compands of sulphur, by £. J Russell Volumetric methode 
of SL^yiis arc given which work satisfactonly in the estimatloD 
of Bulpnur dioxide, hydrogen sulphide, carbonyl sulphide and 
carbon disulphide in gaseous mixtures.—The influence of the 
** nascent state on the combination of dry carbon monoxide 
and oxygen, by E J Russell The nascent condition has no 
great efiect in promoting combination between carbon monoxide 
and oxygen, ine unburnt residue of carbon monoxide being 
similar in amount to that found in Duon's expenments; the 
sources of nascent carlion monoxide used were carbonyl sulphide 
and nickel carbonyl, whilst nascent oxygen was supplied the 
monoxide and peroxide of chlonne.—Asymmetric optically 
active tin compounds. Dextromethylethyl n bn iodide 

I*reliminary note, by W J Pope and S. J Peachey The 
previously unknown mixed alkyl tm compounds of the t^^ 
can be readily prepared from tnmethyl tmiomde 
by the following series of reactions 


( 1 ) 2SnMe,I + /nFt. = 2SnMe|Ei + Zal3. 

(2) SuMeiEt-h I^=SnMe|FtI + MeI 

(3) 2SnMe,EtI + ZnPrg = aSnMe.EtPr + /nl^ 

(4) SnMe|EtPr+[«=SnMe£tPrl + MeI 


On treating methylethylpropyl tm iodide with silver dextro- 
camphorsulphonate, it yields dextromethyletlnlpixmyl tin 
dcxtrocammursulphonate, SnMcFtPrCCitlliBOSOs), from the 
aqueous solution of which dextromethyletnyl n propyl tin iodide 
may be precipitated by potassium iodide —Note on the refraction 
and magnetic rotation of hexamethylene, by S Young and 
F C Fortey — Apim and apigenm Part II Note on 
vitcxin, by A O Perkin —The yellow colounng principles of 
various tannin matters, VII , by A G Perkin —Note on the 
bromo derivatives of caroph^ipyric acid, by J A. Gardner 
Camphopync acid yields two derivatives, a and fl-brumn- 
camphopync acid, with bromine, the former gives an 
a hytlroxycamphopync acid, CpH|,(OH)04, on hydrmysis vnth 
potash 


Mathematical Society, February S —Prof Elliott, V P , 
F K S., and subseouenily Lieut Colonel Cunningham, V P , 
m the chair —Prof Elliott announced that the Council had 
passed the following resolution, and registered the same at 
Somerset House, viz that the objects of the Society requlnng 
that It shall consist of more than 250 members, it is resolved 
that the number of its members may be increased by further 
elections to 350 —Prof Love, F R.S , communicated a paper, 
by Mr } 11 Mitchell, on some elementary distributions of 
stress in three dimensions, and Major MacMahon, F R .5 , 
gave a sketch of further results arrived at by him in combina 
tonal analysis, the foundation of a new theory —The followin|i 
papers were taken as read, vu A formula In the theory of 
the theta functions, by Prof A C Dixon, The canonicai 
reduction of a pair of bib near forms, and Reductwa of a 
generalised linear substitution to a canonical form, with a 
dynamical application, by Mr Bromwich 

Anthropological Inatitute, Februar> 13.—Mr C H 
Read, Prudent, in the chair—Mr W L. H Duckworth 
presented a note on the Congreu of German and Viennese 
anthropological societies held at Llndao in September 1899^ 
and on the anthropological faculty lately established in the 
Umversity of Munich —Dr R Koettbty gave a detailed 
desenption of the ethnography and civili»tioa of the Somali, 
Galla, Abyssinian, and Sbaii^Ua tribes, which he had the 
opportunity of studying during a recent journey from the Gulf 
01 Aden to Khartoum. The paper was illustrated by many 
lantern slides from sketches and photographs, and by a large 
number of specimens collected in the coarse of the expedition — 
In the discussion which followed, Mr E G Ravenstein laid 
great stress upon the Importance of a careful and detailed itndy 
M (he natives of the region in questum, and especially of the 
southern Galla tribes, who remain pracUcallv uninfluenced 
either the Mohamm^nism of the coast or oy the debased 
Christianity of the Abyssiaiaas In the interior 

Royal Meteorological Society, February ai —Mr h 
Mawley read his report on the phenological obiervadom for 
last )ear, in which he showed that the weather for the rear 
ending November 1899 was chiefly remarkable fdr Its n^b 
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tvmpmtnmi Kanty mln&ll, and itplendid record of lunshlne 
Tbtt winter and lumincr were iingularly warm Naaoni, while 
the aatiiiDD was also warm, but during the three spring months 
rather low temperatures prevailed In the early part of the 
flowering «tson, wild plants came into blossom in advance of 
their mean dates, but after March they were mostly late in 
coming Into bloom Taking the country ai a whole, the best 
farm crop of the year was wheat, the ^eld of harley proved 
also gooo, while oats were slightly under average The crops 
motfly a^ted by the dry weather were those of hay and 
turnips, the latter being m most districts exceptionally poor 
The only part of the British Isles where the summer drought 
was not severely felt was in Ireland, throughout a great part of 
which there was abundant keep in the pastures during the 
whole summer This year «vas a very baa one for firuit The 
yield of apples, pears, jriums and strawbernes varied greatly in 
different locanues, but was in most of them much under 
average.—Dr K H Scott, h KS., read a paper giving the 
results of the iwrcoWion experiments which nave b^n carried 
on at Rothamited by Sir J B Lawes and Sir J H (lilbert, 
from September 1870 to August 1899 Ihree otuges were 
used, with 20 inches, 40 inches and 60 inches ^ptn of soil 
respectively, the area of each gauge being one thousandth of 
an acre The amount of water collected at the depth of 40 
inches is always in excess of that collected at 20 inches, and 
also of that collected at 60 inches In the winter months more 
than half the amount of rain penetrates into the soil and is 
available for spnngs, while in summer this amount only reaches 
a quarter that of the rain 

MaN( HbSTBH 

Literary and Philoaophical Society, February 2a— 
Prof Horace Lamb, F K.S , President, in the chair —Some 
enudsms on the modern theory of solutions, by Edgar h Morris 
By applying the ordinary assumptions of the kinetic theory 
of solutions to the case of a semipermeable cell deproued below 
the sur&ce of the solvent, the result 11 deduced that the per 
centage composition of any solution is a linear function ol its 
density The form of the reaction equation for the catalysis of 
esters shows that the action cannot be attributed to indc 
pemtentJy moving ions. Othir facts disproving this theory are 
the occurrence of electrolytic solutions with normal molecular 
weights, and of cases where ihe molecules would have to be 
regarded as split into most cunous fragments to provide a sufii 
cient number of 10ns—in the case of certain metals in mercury 
solution into more ions than atoma Prof l<itzgerald has pre 
viously shown the physical basis of this theory to be unsound, 
and, as the chemical applications give untrue results, it was 
held that the theory should be abandnned 

Edinbuaoh 

Mathematical Society, l<ebruary 9—Mr R F Muir 
head, President, in the chair —Remark on Dr Peddie's proof 
of a theorem in potential, by Mr R > Muirhead —A general 
mechanical description ot the conic sections, by Mr Alex 
Morrison —On Bessel functions and spherical harmonica, by 
Mr. JoliD DongalL 

Dubiin 

R^al Dublin Society, Tanuaiyiy —Sir Howard Grubb, 
F R-S , ID the chair —Mr W E Thrift read a paper on the 
possible randity of movementa in cells produced by diffusion, 
the paper being communicated through H'rof O > FitxGerald, 
F R.S —ProO F R S , read a peper on a fractionating 

rain-gauge. The apparatus was exhibitea and described 

Paris. 

Academy of Sciences, February 19. -M Maunce Levy 
in the chair —Researches on the isomerism of the sulpho 
cyanide derivatives, by M Berthelot Determinations of the i 
heat! of comboition and formation of the sulpbocyanides and 
Isonlphocyanldes of methyl, ethyl and phenvL—On the de 
termination of the integrals of cerwn partial differential equa- 
dom fay their valuei on a closed conUmr, by M Emile Picard 
—The tctrahedric defonnatioii of the earth and the displace 
ment of the pole, by M Marcel Bertrand* A discussion of 
Lowthkn Green's thmy, in which it is shown that no results in 
oonditcnt with facts are obtained by the logical development of 
this view ^ dkgnuDS are given showing the tetrahedron of 
vtdoai^ fnetures anil various sections of the *earth on 
the asnmptiM of the existence of the tetrahedron.— 
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On the culture of blue lupins 

by MM P P Dehfrain and E Demousiy The expenmenta 
descnlied show that the blue lupin u incapable of utilising by 
itself atmospheric nitrogen, although ii may attain full develops 
ment m the absence of nodules upon the roots. In the latter 
ihe plant appears to pro6t by work earned out by bactena livii^ 
upon certain algse It was found that the roots of the blue lupto 
imw bear nodules containing bacteria that are of no use to the plant. 
—On the new Giacobini comet, by M Perrotin —M Stokes waa 
elected a Foreign Associate in the place of the late M Weiev 
slmss, M /ittel a Correspondant for the Section of Mineralogy, 
and M Pfeffer a Correspondant fur the Section of Botany -^n 
calculating machines, by M L Torres —Remarks on a meteor 
which fell at Bjurbole (Finland) on March 12, 1899, by the 
French Consul in Finland —Determination of surfaces having w 
system of bnes of equal curvature, by M R Bncard —On- 
a transformation of isothermal surfaces, by M C GuicWd — 
On the problems of Neumann and Gauss, by M W Steltlofr 
—On functions with four pairs of penods, by M G Humbert 
—Theory of helices of propulsion, by M Ratcau —On the 
determination of standard lines In the spectrum, M Maurice 
Hamy Four rays from a cadmium tube are selected, having 
approximate wave lengths 644, 515, 508 and 466, and the 
exact ratios of the first to each of the last three determined 
with a high degree of precision —Determination of new 
i points of reference in the spectrum, by M\f A. Perot and^ 
! Ch Fabry An application of the interference method 
previously described by the authors to the measurements of 
I eighteen wave-lengths Mtween \ - 435 8 ^ and A = 67 cy 8 
the error of the determination being less than one millionth 
—On a method of focussing a photographic telescope, by M 
(leorges Meshn —A new interpretation of the results of M 
Michelaon for the analysis of homogeneous light by Newton's 
rings, by M K Carvallo —The instantaneous disappearance of 

n oetic rotatory polarisation, by MM H Abraham and 
.emoinc. The authors apply the method previousty used 
% them in the measurement of the duration of the Kerr phen¬ 
omenon to the study of the exlinclion of magnetic rotation, 
and find that the polarisation is less than a hundred millionth of 
a second ( 000,000,01 see ) behind the current producing it. 
Hence the magnetic rotation follows without any lag the 
variations in the fields which produce it —On a method of 
preparation of alkaline arsenides, anlimonidcs, and some alloys 
of the alkali metals, by M P Lebeau The ordinary method 
of prepanng arsenides by heating together the clemenls com 
posing it, never gives a pure promict, but if the crude arsemde 
thus obtained is extracted with Imuid ammonia at Ho% tbe- 
cxcess of sodium is removed, and toe No,As is left in a pure 
state. Na«Sb, NajBi, and No^Sn can be prepared in a simila* 
manner —On iodide of nitrogen, by M C Hugot V study 
of the action of liquid ammonia upon iodine The results 
obtained are expreascil by the author in the criuation 

i6NH, + 3l,-=3(NH,I 3NHj) + NI, 3 NHr 
—Meconine, opuinic acid, and hemipinic acid, by M ^rntfe 
I.eroy A thcrmochemical paper containing determinations 06 
the beau of combustion and formation of meconine, opianic 
acid, Us potassium salt, and methyl ether —Resolution of 
racemic bcnxylidene camphor l8f>morphisni of the two active 
componenu, by M J Minguin The spbtting up was effected 
by adding a dextrorotatory crystal to the toluene solution of the 
racemic compound —Rapid method for determining the car¬ 
bonic acid In vanouB gaseous mixtures, by MM Leo Vignon* 
and Louis Meunier The method 11 only applicable to gasea 
such as air or coal ns, which can be obtained in un 
limited quantities, ancT consists of a titration with Inne 
water tinted with phenolphthalem —On the volumetric 
estimation of bone acid, by M Alfred Stock The- 
solution containing the boric acid u treated with a 
mixture of potassium iodide and lodate to remove free mineraP- 
acids, and the boric acid, which is without action upou this, 
mixture, then titrated with soda in presence of mannife. It ^ 
absolutely essential that all the solutions should be boiled tilk 
free from carbon dioxide, quite erroneous results being obtamea 
in presence of dissolved carbonic amd.—Researches on rtit 
genesis of compounds of the menthol series in plants, ly M 
Eug^e Charabot —On a new Epicand, CrtHmtttuf 
byM Ch Pfrci—Development of the arygospores m Eni^ 
mopkihora^ by M Paul vulUomin —Relation between th^ 
variation of excitement of nerves and the variation of tw 
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CKciting currents of different ^entiali, by M St^phene Leduc. 

—The qaotlent of fetifpie, -ji-* by MdUe. J Joteyko —New 

method for meaiunnj; the acnteneiB of heAring for the intensity 
of sonndi by MM Ld Toulouse and N Vascludc The 
•ounds are produced by drops of water billing upon a rnetallic 
^te, the Tariaiioni in intensity being obtained by mrying the 
height through which the drops fell —On the normal asymmetry 
of the binary or^ni in man, by M P Godin —On the com 
position and fcediiw value of the mammalui, birds and reptiles, 
by M Balland —The barometric oscillations of February 13-19, 
1900, by M Ji>ieph Jaubert The oscillations were remarkable 
on account m their amplitude and short period, four maxima 
and minima being noted in six days, with an average amplitude 
of over 10 mm 

Capr Town 


South African Phlloeopblcal Society, January 31 — 
Mr Lu i'eiinguey,PreBidem,in the Chair —Mr Chafi.f Juntzread 
a paper, eniitled " The boils of the South Western Oistrlctt of 
the Cape Colony " The low percentage of phosphates in some 
nmples of oat hay anal)sed by the author ten years ago, led 
turn to urge the (jovemment to aPow mveiiigations into the 
chemical nature of the colonial soils to be earned out The 
work has progressed to a very considerable extent, but the area 
^roni St Helena Bay to Mossel Bav having been also geologic 
ally surveyed, Mr Junts conlined his present paper to it Most 
of the soils analysra were from the Malmesbury and Bokkeveld 
JMs in portions of the Malmesbury district the underlying 
limestone greatly aids the fertility of the soil and renders its 
wheat ** rust rcatstent *’ The lime dinnshei m amount from 
D'Urbanville to llopeffeld The Caledon soils are poor, but 
those of Bredasdorp are much fielter The soils on ine Enon 
Beds of Swellendatn and Mnssel Day are good all round soils 
Of the two hundred and twelve soils examined, only Hfleen con 
tain a satisfactory amount of phosphates, forty five a normal 
amount of lime, and fifty seven of potash 
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EGYPTIAN AND BABYLONIAN RELIGION 
5 AND MYTHOLOGY 
Boohs on &ypi and Chaldaea Egyptian Ideas of the 
Fuiwre Mfsj Egyptian Magic By £ A Waltis 
Budget , Litt D , D Lit 2 vols. 

Babylonian^Religion and Mythology By L W King, 
M A., F S A 1 vot (London Kegan Paul, Trench, 
Triibner and Co , Ltd, 1899) 

HE delightful certainty which characterises the 
youth of an individual not infrequently finds its 
anidogue in the initial phases of a science. At the out¬ 
set assertion is dogmatic inversely to the evidence, and 
the flimsiest figments are made to serve as the basis of 
the widest generalisations Matunty brings with it a 
cunous restnction of certitude, but for this there is a 
compensation in the knowledge that for the faith which 
we do hold there is an adequate reason Thus it has 
long been the custom to regard the religion of ancient 
Egypt as a tissue of the grossest idolatry, and this 
amongst persons who were not, m general, ill informed 
To such a view the education of the public school and 
the university has largely contributed, and those who 
were contented to mould their opinions upon classic 
authorities would be apt to remember nothing more than 
Juvenal’s telling gibes, which practically epitomise the 
creed as that of the ape and onion Whatever the 
poet’s personal views may have been, those which the 
exigencies of his satire led him to express are far re 
moved from the truth or, at least, they state it so partially 
as to be wholly misleading , and it may come as a 
surpnse to many to learn the magnitude of the libel 
As a matter of fact, the ideas and beliefs of the Egyptians 
concerning Gcxl closely approximated to those of the 
Hebrews, and of the Muhammadans at a later period, 
and they arrived at conceptions of man’s immortally for 
which we look in vain in the Jewish record, and which 
we only re-encounter in the teaching of the Christian 
churches 

Dr Budge emphasises the fact that an exalted mono¬ 
theism was the basis of the theology and religion of 
anoent Egypt, and that it persisted throughout its 
histone penods with a tendency ever increasingly as¬ 
sertive God was one, self-existent, immortal, invisible, 
eternal, omniscient, almighty and inscrutable , the creator 
of the heavens, the earth, and of all things visible and in 
visible. But long as the period was dunng which this 
noble creed was held, there was unquestionably a time 
prior to Its evolution when a more pnmittve conception 
prevailed, and when the beliefs of the people were prob¬ 
ably similar to those of existing savages when family 
and tnbal gods were worshipped whose charactenstics 
were those of their adorers, and whom a victory or a 
defeat raised to supremacy or relegated to oblmon It 
has been observed that three main elements may be 
recognised In the Egyptian religion A solar mono¬ 
theism, or a god specially manifested in the sun , the 
worship of the regenerating powers of nature or the 
adoration of ithyphallic deities, and an anthropomorphic 
divinity, but the sequence in time of these phases of 
NO. 1584, VOL 61] 


faith IS doubtful, and they ultimately became intermingled 
in a most bewildering manner Where such uncertainty 
exists we must rest satisfied with a suspension of judg¬ 
ment , but It may be reasonable to assume that the less 
exalted views were formulated before those of a higher 
type, that the earlier notions acquired from their 
antiquity a sanctity which led to their retention , and that 
ecclesiastical conservatism was responsib Ic for that gro¬ 
tesque admixture of puerile superstitions, both m faith and 
practice, which disflgured the higher faith to such an 
extent as to cause strangers to regard it as the essential 
element of that purer religion by which it had been 
supplanted This cunous grafling of views has an apt 
illustration in the picture symbol for the supreme being, 
who IS figured by a stone axe-head in a wooden handle, 
a reminiscence of the time when their god was but a 
magnified chief, and when the wielder of the biggest war- 
axe being the person of pnme consideration, an image of 
the weapon was a recognised emblem of power and 
sovereignty Apart from these survivals, the very piety 
of the worshippers served to enhance the number of the 
gods, for the sun-god, himself the type and symbol of 
the supreme deity, found his every form, phase and attn- 
bute deified, until so strangely complex a pantheon was 
set up that the protogod was almost whelmed by the 
sanctifications of himself 

In spite of this seeming multiplication of entities, the 
unity of God is constantly reiterated , and if, as may well 
have been, this truth was hidden from the perception of 
the vulgar crowd, we may believe that to the educated 
layman, as well as to the pnest, it was an ever-present 
fact TTie pure and unthinkable spmt which formed the 
subject of their devout adoration dwelt originally m the 
darkly-shrouded water of the primeval abyss Thence, 
by uttering his own name, he evolved himself, whilst 
from the void, the world sprang into existence, after the 
type which was pre-existent in the divine mind Follow 
ing this crcfative act was the production of the germ from 
which emerged that embodiment of the power of (jod, 
the holy Ra, whose attnbutes were subsequently annexed 
by that great Osins, who for ages was the ensample and 
comfort of aspirants to immortality It is cunous that no 
comprehensive account of the career of Osins has been 
found in the Egyptian records, and that we depend upon 
Plutarch for a connected history This, as it is confirmed 
by vanous Egyptian inscnptions, may be outlined as 
follows ^Osins was the ofTspnng of Nut by Seb, and 
was Che husband of his sister Isis As King of Egypt, 
he advanced civilisation , taught the art of agnculture , 
and exhorted men to worship the gods, both in his own 
and other lands. On his return from foreign proselytising, 
he was slain by the machinations of Set, who repossessed 
himself of the body, after it had been obtained by Isis, 
and tore it to pieces The fragments, with a single ex 
ception, were recovered and buned by Isis, who instituted 
a specif festival in honour of the missing portion By 
divine assistance Isis obtained such a revivification of 
Osins that, by him, she became the mother of Horus, 
who was, later, his father’s avenger Of the exact position 
which in prehistoric days was occupied by Osins we are 
Ignorant; but, in all later times, he was regarded as a 
being of divine ongin, who was killed and mutilated by 
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the powers of evil, and who rose again to become King of 
the Underworld and judge of the dead He repiesented 
the idea of one who, though a god, had been a man who 
had suffered and died, and who was, therefore, in full 
sympathy with human beings in their own time of tnai 
and death As his flesh had not seen corruption, so was 
he the cause of mortals being boin again, and the 
righteous who followed his ensample might, w ith the help 
of the gods, secure a resuirection to everlasting life, and 
dwell with him in his kingdom 

In this way Osms, from being the example of a man 
raised from the dead, liccame himself the cause of the 
resurrection and the bestower of eternal life, and it is 
needless to say that his ever increasing populanty Anally 
raised him to the position of the quasi-nationa) Hod He 
gradually assumed the attributes of the cosmic deities 
and even of the creator , and thus making himself hts 
father’s equal, he reigned beside him in Heaven as the 
divine source of all things It is sufficiently evident that 
the growth of such conceptions must have been gradual, 
and that prior to their formulation the condition of the 
disembodied spirit must have been largely problematic 
It was then, no doubt, regarded as a spook which it was 
as well to banish from the precincts of the living , and 
those mutilations and cremations of corpses which were 
originally practised may have been intended to coerce i 
the spirit into an abandonment of his old habitation I 
With the belief in a resurrection a new order of ideas 
arose, and, far from a desire to destroy the body, every 
means was sought for its pieservation The outcome of 
the new dogma was that wonderM system of mummiAc- I 
ation with which we are familiar, but the adoption of 
which, in view of the strongly expressed declaration that 1 
immortality was conAned to the spiiitual body, is some- | 
what inexplicable It may be that the primary concep 
lion of the resurret tion was that of the physical body, 
and that the spiritualisation of the tenet was a subsequent 
modiAcation , in which case the later retention of the 
practice would be due to the ever observable reluctance 
of man to change the procedures associated with the , 
crises of his existence Another explanation may be 
found m the fact that the spiritual body denved us 
existence from the physical body through the prayers 
and ceremonies of the funeral ntes There are various 
pictures representing the departed soul as hovering in 
proximity to the mummied corpse, of which, possibly, it 
could but gradually acquire the characteristics Were 
that the case, the necessity for a prolonged retention 
intact of the senseless clay is intelligible in order to 
afford ample time for the intended assimilation whereby 
the roort^ put on immortality Be this as it may, by 
whatever process the spintual body acquired its existence, 
it was called upon to answer for the deeds done in the 
flesh the heart, as the seat of being, was literally 
weighed m the balance, and woe to its possessor were it 
found wanting 7 *hen the deceased had to declare him¬ 
self innocent of forty-two speciAc transgressions conuined 
in« catalogue which is so skilfully compiled to include 
every possible wickedness, that it must have been very 
difficult to sin outside it Either, then, the gods failed 
to verify their facts, or, unless they differed considerably 
from the men and women of to-day, the number of 
the Egyptuui elect must have been infinitesimal The 
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Anal admittance to Elysium was further hf m' 

senes of peiplexing interrogatones'—floor and threiftiold 
—hasp and socket each in turn propounded its thldle to 
the aspiring soul, an ordeal apparently purpMkss untjf 
it IS understood that it was the business of thAjnriesthood 
to furnish the replies which were needed ff pass the 
punAed spirit to the presence of that Osins Wth whom 
he had at last become identiAed '-9 

When we And the ecclesiastical body punming such 
wares for the spmtual well-being of their Ijock, it is 
evident that the line of demarcation between ij^gion and 
magic 13 faint Indeed, as one reads the ^documents 
cited by Dr Budge, it is by no means easy to determine 
the category to which certain practices and invocations 
should be relegated In a sense the whole religion waa 
so theurgic that it might pass for a sublimated magic ; 
whilst much of what is classed as magic consisted in 
such invocations of divine beings, and aspirations for 
assimilation to them, as to contain the essence of genuine 
religion It may be taken that the fundamental doctrine 
of magic lb contained in the formula, whatever is above 
lb below, and whatever is below is above" The idea 
being that all existing things are created after divine 
prototypes, and that by an accuiatc perception of the 
one a knowledge of the other is obtainable The germ 
buch an idea evidently existed in Egypt, the Supreme 
Ciod having produced the universe in accordance with 
his previous mental conception The premises being ad¬ 
mitted they might serve either as the means by which a 
partial comprehension of the creator was obtainable, and 
as inciting the student to thankfulness and adoration , or 
they might place in his hands a means not only of 
invoking the gods, but of compelling them to his will 
It must always be borne in mind that ideas, whether 
religious or not, arc not the outcome of unreasoning 
invention, but are the result of a certain sequence of 
thought, however wanting it may be in logical acumen 
The association of a certain evil with a certain 
precursory senes of facts may have been amved at 
on the post-hoc propter-hoc principle , but that this 
is so only proves the insufficiency and inadequacy 
of the observations upon which the association was 
reached, and not that it was arbitrarily devised In 
many cases the mental position from which a belief 
or a custom was reached is so alien to our own 
that we are unable to reconstruct the train of thought 
by which it was arnved at, but in some cases 
we have been provided with a key to the mystery, 
and that is especially the case where names are 
in question A spirit appearing before the gods had 
to be known and named by them Nameless, he 
was non-existent, and consequently we And that, 
to the Egyptian, the name was as much a part of a man’s 
being as his soul Just as possession of the soul would 
place the entire individual in the possessor’s power, so 
the name of god or devil gave a control which made the 
spirit your humble servant The names of bemgs or 
things were words of power to conjure with, and, w has 
been stated, u was by the utterance of his own name that 
God brought all things into existence. It was bat doing 
on a supreme scale what man on a lesser might perform, 
and when the potency of the uttered word wgs admitted, 
i the transition to the efficacy of the written charm and 
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the engraved talisman was a mere question of time and 
of a certain subtlety of reasoning From an existent 
sympathy between words and things a belief in an 
equivalent interrelation betwixt objects might arise, 
either from a fancied resemblance of nomenclature or 
by an analogous tram of thought which classed together 
things which had some real or fancied resemblance, a 
process of which the mandragora of later legends is an 
Instance^ From this system of affinities, bounded only 
by the imaginative powers of the sorcerer, the weaving of 
the most complex web of enchantment was inevitable 
In Egypt the system was prolific, and bore as its fruit 
that crop of magical figures, pictures, spells, and cere¬ 
monies, with the attendant beliefs in lucky and unlucky 
days, dreams, demoniacnl possessions, and astrological 
lore, with which the learned doctor has filled his pages to 
the delight of the occultist 

In the study of the Babylonian religion and mythology 
which is presented to us by Mr King, we find a less 
exalted view of divine beings than that reached in Egypt, 
the beliefs of the Babylonians, in such matters, having 
received a tincture from their predecessors, the Sume- 
nans, which was never wholly eradicated Of the creed 
thus evolved, documentary evidence older than the seventh 
century h c is wanting, but this source of information is 
supplemented by the recorded beliefs of the Assyrians 
who were themselves colonists from Babylonia Here 
the gods were many, a catalogue of 1800 names failing to 
furnish a complete enumeration, a heterogeneous company 
essentially human in their attnbutes, who were born, 
caroused, loved, fought, and even died In later his 
torical periods the chief deities acquired definite charac¬ 
teristic personalities, but they were only in degree 
superior to their worshippers, who never reached the 
conception of a Supreme Being essentially different to 
themselves The gods, who were personifications of the 
forces of nature, had their cults curiously relegated to 
epccial centres, being localised in different cities, the 
fortunes of which they followed The great triad of Anu, 
Bel and Ea, the respective deities of heaven, earth and 
the abyss of Iraters, headed the company of the gods, 
with the subsidiary trinity of Sin, the moon god, his son 
Shamash the sun-god, and Kamman, god of the atmo¬ 
sphere , but the most prominent deity was Marduk, the 
tutelary god of Babylon, who, as that city rose into im 
portance, became identified with Uel, and was established 
as the intercessor for mankind Scant justice was ac¬ 
corded the ladies, the goddesses being but faint reflexes 
of their husbands, with the exception of Ishtar, who 
occupied a position of commanding importance in her 
dual aspects of the patroness of love and war No doubt 
the heavenly host was influenced by the peculiar cosmo¬ 
gony which obtained It was thought that from out the 
waters which, in the darkness of chaos, alone at first 
oxiited, abnormal creatures sprang Over this mon¬ 
strous brood the woman-dragon Tidmat was supreme, 
until, after creating the gods, she rose in revolt against 
Uienu She was vanquished and slam by the divine 
champion Marduk, who employed the fragments of her 
body to fashion the earth and heaven The portion used 
to make the earth he shaped as an invertetf bowl sur¬ 
mounted by the remainder of the corpse bent into the 
liQllow hemispherical vault of heaven, and both resting 
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on the waters of that great deep, from which all things 
had their ongin Above the firmament was a celestial 
ocean, and beyond that the innermost heaven to which 
the gods retired when weary of their earthly abodes and 
the immediate conduct of human affairs 

Beneath the earth was the seven-walled house of the 
dead in the “ Land of no Return ” Here nq distinction 
was made between the good and the bad, all being alike 
condemned to the same joyless existence The gloom 
which pervaded the tomb may have ong mated in the 
rapidity of decomposition and decay m the moist alluvial 
soil of Mesopotamia, and the elaborate bunal rites which 
were observ^ had no further object than to prevent the 
wanderings of the earth-bound shade, who would haunt 
those who neglected to secure him a safe passage to 
Hades 

Whilst this and other passages scattered through the 
text will give the student of folk-lore and demonology 
much food for thought, the chief interest of the work 
naturally centres m ^the exposition of the resemblances 
which exist between the Babylonian myths and the Jewish 
traditions recorded m the Bible Mr King has directed 
attention to the legends of the Great Dragon, the Crea¬ 
tion, and the Deluge, and shows that both nations 
derived their narratives from a common source, or that, 
at any rate, the Hebrews’ indebtedness to the Baby 
lonians was long antecedent to the period of the 
captivity It is a matter for regret that the limits of this 
notice forbid more than an allusion to this section of the 
volume, which is likely to be that most generally 
attractive. In the succeeding portion is recited the 
poem of Gilgamesh,m which are recounted his exploits and 
those of hiB aemi-divme friend Ea-bani This story has 
no Biblical equivalent, unless we see m Ea bam, who “ was 
clothed with long hair like a woman," was of stupendous 
strength, and became a victim to the wiles of the woman 
Ukhat, the analogue of Samson and Delilah Such re¬ 
semblances must necessarily arise, and to insist upon too 
close an identification may be unwise, but, m leaving 
such speculations, we pass to what is of more human 
interest, the personal relations which existed between 
the Babylonian and his gods Here we find that to each 
man, from his birth, a god and goddess were allotted as 
guardians and monitors They departed from him if he 
transgressed, and when they so withdrew, pnestly inter¬ 
vention was necessary to secure a return of their favour 
At first mere defects of ntual observance or the utterance 
of ill omened words were the sole causes of divine estrange 
meat, but as the menul conceptions of the people were 
elevated, injustice to their fellows and sms against their 
neighbours were regarded as constituting equally valid 
grounds for the wrath of the gods And so in process uf 
time It came to pass that upon a foundation of much 
apparent absurdity, the good sense of the Babylonians 
erected a working code of morality which uu existing 
tablet cataloguing acts that were regarded as sms shows 
CO have been little inferior to chat of the Hebrews 

It 18 impossible within the necessary limits to do fitting 
justice to the contents of these most intercsiing volumes, 
and the care with which the great mass of tacts winch 
they contain has been condensed defies any attempt to 
reduce them to a prekis. That they fill an existing blank 
in the text books on comparative religions is obvious, and 
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their careful documentation cannot fail to convince the 
reader that, in following the authors through the mazes 
of Egyptian and Dabylonian belief and ceremonial ob 
servancCi he has no uncertain guides. There will be few 
who will not learn from these volumes much detail of 
which they were previously ignorant, and many will 
derive from them their first clear conception of what was 
really believed in ancient Uabylonia and of the sublime 
grandeur of that faith which during so many centuries 
was the spiritual stay and solace of the Egyptians 

tKANK REDI- bOWKK 


HUXLEY^^ SCIENTJFJC MEMOIRS 
Ihi Sctenttfic Memoirs of Fhowas Henry Huxley 
Edited by Prof Sir Mu had Foster, KCD, MA, 
LL D I I* K S, and by Prof E Ray Lankester, M A., 
LL.D, !■ K S In Four Volumes Vol 11 With 

Portrait. Pp xi + 6i2 (London Macmillan and 

Co, Ltd ) 

HE second volume of this valuable series will be 
welcomed by a large class of readers, and not 
alone by those who are professed biologists The thirty 
seven memoirs here collected together for the first tune 
in one volume were published at dates ranging from 
1857 to 1864, and, therefore, cover a period of strife and 
ferment which onginated within the scientific world, but 
soon spread beyond it, that, namely, caused by the pub 
lication of Darwin’s Origin of Species ” in 1859 

Naturally, we find amongst the wntings, at this period, 
of one of the foremost champions of Darwinism, many 
memoirs devoted either to discussion of the problem of 
evolution as a whole, or to threshing out some special 
point in the evidence for or against the theory and its 
applications Such papers will always possess an in¬ 
terest, even if only a historical one Here we have, for 
instance, Huxle/s famous controversy with Owen as to 
the alleged constancy of the posterior horn of the 
lateral ventricle” and the “hippocampus minor” as 
characters distinguishing absolutely the brain of man 
from that of the ape, and of sufficient importance to rank 
man as a distinct sub class of the mammalia It is diffi 
cult to imagine any naturalist of eminence at the present 
day advancing such conclusions, even granting the cor¬ 
rectness of the premises, which, as a matter of fact, Huxley 
was able to impugn without difficulty Here, again, we 
find the well known controversy as to whether the human 
remains from the Neanderthal were those of an ape like 
man or of a “ nckety Mongolian Cossack ” And before 
leaving the subject of Darwinism, we may draw attention 
to Huxley’s eloquent and impassioned appeal, in a lecture, 
“ On Species, Races and iheir Origin,” delivered before the 
Royal Institution, for consideration of the facts of the case 
without prejudice In his peroration the clerical and other 
opponents of the progress of physical science are likened 
to “ ii4le Canutes of the hour, enthroned in solemn state,” 
who bid the great wave to stay, but who, when forced to 
fly, learn no lesson of humility, and pitching their tents at 
what seems a safe distance, repeat their folly , and, in 
conclusion, he calls upon the people of England to cherish 
and venertite science. “ Listen to those who would 
silence and crush her, and 1 fear our children will see the 
j()aky of England vanishing like Arthur in the mist ” At 
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a time when colleges could be named in our great Unv 
vcrsities whose authorities would prefer a ** football blue ** 
to a “ research student,” we may ask ourselves if we are 
not beginning to realise this prophecy 

It is not possible within the limits of a review to do 
more than indicate the many papers of interest col¬ 
lected m this volume, some of which laid the founda- 
tioni of our knowledge, or marked an epoch in its 
advance, in not a few directions Of great ment, but 
of interest to a more limited circle, are the nuinerous 
treatises upon fossil types, contributed to various geo¬ 
logical periodicals , or anatomical memoirs, of which 
that upon the Nautilus may be taken as an example 
Of more general interest are the two classical memoirs, 
'* 0 n the Agamii, Reproduction and Morphology of 
Aphis,” and “On the Anatomy and Development of 
Pyrosoma,” in which Huxley made great additions to 
our knowledge, both of the theory and of the facts, of 
non-sexual processes of reproduction in both forms 
From Pyrosoma he was led on to a discussion of the 
signiflcance of the germinal vesicle of the o\uir, which 
also forms the subject of a Royal Institution lecture 
deserving more than a passing notice 
At the present d.iy it may be safely asserted that 
though much remains to be investigated and elucidated, 
yet a number of fundamental facts have been generally 
established with regard to the question of the nature 
of the sexual elements, and the process of fertilisation, 
in animals and plants No instructed person now doubts 
that the ovum, whatever its size or peculiarities in a given 
species, represents a single cell set free from a many- 
QeWtd organism, and that the germinal vesicle is the 
cell nucleus, which, after certain processes of maturation, 
unites in the process of fertilisation with the nucleus of 
the male cell or spermatozoon to form the so-called 
segmentation nucleus, the ancestor by repeated divisions 
of all the nuclei in the body of the future embryo 
These are facts which now are taught to every student 
of biology in his first term, but in the early sixties 11 
was not so The details of fertilisation were unknown, 
except in so far that both ovum and speAatozoon were 
concerned in it, and the true nature of these two ele¬ 
ments, in the light of the cell theory, was not under¬ 
stood Many authoiities believed that the germinal 
vesicle of the ovum and its contents disappeared, and 
had no direct connection with the cells of the blasto¬ 
derm or future embryo Huxley, on the contrary, was 
on the side of those who held the more correct view, 
chat the cells and nuclei of the blastoderm stand in 
genetic relation to the germinal vesicle His observa¬ 
tions were, however, in so far erroneous, in that he 
believed be had seen in Pyrosoma the vitcllus of the 
ovum disappear, and the cells of the blastoderm animg 
within the germinal vesicle 

In judging a mistake of this kind, the modern biologist 
will remember, in the first place, that the present state 
of our knowledge with regard to these matters has been 
attained by the gradual perfection of a technique more 
complicated than French cookery, and that to investigate 
or demonstrate these now well known facts, a laboratory 
stocked with reagents and aniline dyes, with conph- 
caCed machines for section cutting and other appaxites, 
IS required In the second place he will note, perhaps 
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With Mtonishment, that^ Huxley's observations upon 
Pyrosoma were ** conducted upon thin sections (that is 
to stYf cut by hand with a razor, and not with a pair 
of scissors) of a spirit specimen, rendered clear by 
glycerine ” 

When all this is borne in mind, we can but admire 
the accuracy of the observations, taken as a whole, 
which Huxley was able to make upon the anatomy and 
development of this remarkable form of life , while any 
impulse we may feel to criticise an error with regard to 
finer points of cytological detail will be checked by the 
thought that if, in the short space of forty years, biology 
can make such progress in the investigation of the most 
mystenous of vital processes, what judgments may the 
future not have in store for much of our work at the 
present day, even within the lifetime of many of us * 

Wc have said enough, we hope, to prove how much 
interesting reading of the most varied kind is furnished 
by the collected works of one of our greatest scientific 
men, and wc feel sure that many will look forward 
with pleasurable anticipation to the continuance and 
completion of this series £ A M ^ 


SCENERY AND GEOIOGY 
The Saentific Study of Scenery By John E Marr, M A, 
F K S Pp XI + 368 (London Methuen and Co, 
1900) 

O much has been done within the last thirty years 
in all parts of the world, and especially in America, 
to discover and interpret the varied forms of earth- 
sculpture, that the knowledge required to be summarised 
Saentific surveys and explorations, the facilities for 
travel, and the use of the camera have largely con¬ 
tributed towards the accumulation of facts One result, 
and by no means the most satisfactory one, is the in 
crease of technical terms, for which our American 
brethren are largely responsible To remember what is 
the Uinta type of mountain folding , what is meant by 
consequent, subsequent and obsequent streams, by in¬ 
consequent drainage and corrasion , and what is the 
difference between clouds of radiation, of in\ersion, of 
interfret, and of inclination, may tax the memory and 
patience of any one who is not constantly engaged in 
teaching Here Mr Marr comes to the rescue, de¬ 
scribing and explaining in clear language all the leading 
types of scihery, and many of the minor and no less 
interesting features connected with it He discusses 
the origin of hill and dale, of peneplain and nunatak, 
butte and zeuge , and, moreover, he gives in his work an 
index which will enable us to dispel our ignorance or re¬ 
fresh our roemones when, as so often happens, we come 
across an unfamiliar or forgotten term There was need 
for this concise handbook on the saentific study of 
scenery 

The author makes a praiseworthy attempt to please 
two classes of readers—the student and the "general 
reader” That his work will be appreciated by the 
student we are fully persuaded That the general 
reader will steadily puruse the volume musj depend 
upon whether he or she reads for the sake of solid 
instruction 
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The author's brief introduction is fascinating, but we 
are plunged in the next chapter into ” three envelopes," 
the lithosphere, hydrosphere and atmosphere, and into 
a consideration of anticlines, synclines and monoclines, 
and planes of foliation, cleavage and faulting subjects 
necessary for the proper understanding of various types 
of scenery, but not readily dealt with in pleasing 
language Here and there throughout his book the 
author enters into a little more detail than appears to be 
required to explain the relation between rock structure and 
rock-texture and scenery, and the general reider may find 
it difficult to distinguish between the '^Normal Fault” 
and the “ Monoclinal Fault" figured on p 66 When, 
however, the author speaks of his work as an Intro 
ductory Treatise on Geomorphology," we feel not only 
that he intends it mainly for serious study, but that he 
has a very decided personal regard for technical terms 
He shows how dependent the scenery is on the structure 
of the earth's crust, on the sculpturing agents, and on the 
character of the climate I he colours of the sky, the 
water and the rocks, the forms of cloud, and the in 
fiuence of vegetation come m for appropriate notice in 
different parts of the volume 

Continents and ocean basins, crust-waves and specu 
lations on lines of uplift are duly considered, and so also 
arc mountains and valleys, escarpments, volcanoes, 
deserts and plains, oceans and oceanic islands The 
author writes with evident enthusiasm for his subject, 
and whenever he is free from detail, the labours of the 
conscientious reviewer become more pleasant With 
Kingsley he can speak with eloquence of the beauties of 
the Fenland, and with Captain McMahon of the charms 
of the desert He records his sorrow at " the mutilation 
of a district rich in natural beauty " by the operations 
of mining or quarrying, when such works are not, as 
was the case with the water-works of Fhirlmere, ' justifi¬ 
able on the ground of necessity " We remember to 
have seen quarrying operations in the heart of the 
Cheddar Cliffs, perhaps the finest inland cliffs in England, 
and this is an instance where local rights should be 
compulsonly purchased at the public expense 

We are glad to find the author dealing, every now and 
again, with the sentimental aspects of the subject Hugh 
Miller, jun, enlarged on such topics in his “ Landscape 
Geology" (1891), while the more recreative aspects of 
scenery arc charmingly portrayed in the Badminton 
volume on Mountaineering, by Mr C T Dent 

The work before us is illustrated by an admirable scries 
of plates, reproduced from photographs The High Force 
of Teesdale and the Screes of Wastwater are fine ex¬ 
amples , while others, equally good, exhibit mountain 
structure, glaciers and lakes The origin of lakes is 
varied, but the subject has given nse to much controversy 
among geologists—a controversy mainly concentrated on 
the question whether rock basins of any magnitude have 
been excavated b^ ice action On this subject Mr Marr 
has bis doubts, and be savs 

"that in order to prove that ice can excavate a basin, we 
must show, first, that the actual rock basin exists , and, 
secondly, that 11 cannot have been formed in any other 
way than by the erosive action of ice ” 

The question is one which is under investigation at the 
present time; but it may be observed that, in many a lake, 
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earth movements, dams and erosion may all have con¬ 
tributed towards the production of the features 
The work of frost, snow and ice, and the accounts of 
glacial phenomena past and present, are, like every other 
portion of his subject, very fully and ably dealt with by 
the author The work, indeed, embodies the results of 
the most recent researches on all the physical features of 
the earth's surface , it unites the labours of the geo¬ 
grapher and geologist, and should prove a most helpful 
companion to every traveller H D W 


OUR BOOK SHELF 

Plant Relations a First Book of Botany By John 
Coulter, A M , Ph D Pp vii 264 (New York 
D Appleton and Co , 1899 ) 

A NOTADT > tendency to be observed in many modern 
text-books of botany is one indicating a departure in 
the direction of “ natural historv ” as distinct from the 
more formal, and especially the tiistological, methods of 
teaching which have been in vogue (and somewhat too 
exclusively so) during the last few decades It is per 
haps chiefly in American works that this change has 
been most prominent, and Prof Coulter's new book forms 
a weighty addition to the list 

It may perhaps be open to question whether ecology, 
as It IS now the fashion to designate what used to Ik 
called natural history, is precisely the best aspect from 
which to treat botany regarded as an instrument of 
school education For it is impossible to escape from a 
certain elusive vagueness in attempting even an elemen¬ 
tary discussion as to the nature and interaction of the 
factors which determine so complex a matter as the forms 
or the mutual adaptation of tiving organisms 
But whate\er may be thought in the abstract, of 
ecology as an introduction to botany from the scholastic 
point of view, there can hardly be two opinions with 
regard to the fascinating nature of the study itself, and 
as Prof Coulter remarks in the preface to his book, it 
may perhaps not unfairly be argued after all that “the 
study of the most evident life-rclalions of plants gives a 
proper conception of the place of plants m nature 
The large problems of ecology are constantly presented 
m subsequent e^rience, when details of structure would 
be forgotten ” The latter sentence, however, involves an 
admission of principles to which many educationalists 
would refuse assent Prof Coulter’s book contains a great 
deal more, however, than geology m the more limited 
sense of the term , and it may perhaps not unfairly be 
described as dealing with the plant pnmanly as a 
living organism, a “going concern,” and one which has, 
moreover, to maintain the order of its going 

In fact, the author may be congratulated on having 
produced one of the most interesting and refreshing 
little text-books that have appeared in recent years, and 
It will well repay a perusal on the part of those whose 
business it is to teach as well as to learn The dominant 
note all through the book is physiology, using the term in 
its widest sense, and, although here and there perhaps 
an expression might prove to be open to misconstruction, 
the treatment is generally accurate and lucid The 
diflferences between spores and seeds, for example, are 
(p. Ill) forcibly and almost epigrammatically expressed, 
and this is but one out of many instances whicn might 
have been cited 

The tShmerous illustrations, which are nearly all excel- 
lent, add materially to the value of the book, and those 
which portray the vegetation characteristic of the dif¬ 
ferent physical conditions of life call for especial praise 
Not only are they admirably reproduced, but they really 
do emphttiM clearly the facies of the various kinds of 
plant-soolbties. j b Firmer 
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EUmentary Chemistry for High la^chools and Academim^ 
Bv Albert L Arey, C E. Pp xi + 271 (New Votk : 
The MiLcmillan Company, 1899.) 

Mr a rev has followed the syllabus of the New York 
State Board of Regents in selecting portions of the 
science of chemistry for treatment, and in deciding the 
order in which such subjects shall be dealt with A 
notable charactenstic of his book is the admirable senes 
of questions which the author has interspersed with the 
view of guiding the student’s inferences, and of suggest¬ 
ing a definite line of thought in each expenment But 
the exigencies of teaching in schools where the sylUbua 
of instruction is laid down by an outside authontv baa 
made it impossible for Mr Arey to consistently follow 
out this excmlent plan , for the students are expected to 
become familiar with substances which do not lend theni- 
selves to experimental treatment, and with pnnaples 
which cannot be practically proved, at the bands of 
young pupils The consequence is that two methods of 
presentation exist side by side In one the student is 
told the properties of certain chemical bodies , while in 
the other the properties of the compounds have to be 
determined by the pupil's own observation, and are not 
stated in the book ai all Notwithstanding this, the 
volume provides a good introduction to the study of 
inorganic chemistry 

A Manual oj Chemistryy Inorganu and Organa By 
Dr Arthur P Luff, B Sc, and Frederic T M Page, 
B Sc Pp \ VI -I-541 (I^ondon Cassell and Com¬ 
pany, 1900) 

Dr LiJi'f'b “ Introduction to the Study of Chemistry, 
which has been well known to medical students for the 
past eight years, has been completely revised by Mr 
Page, who has also incorporated such new facts and 
methods as the research work of these years has made 
necessary The plan of the book is of a kind which 
was more familiar twenty years ago No instructions 
for experiments to be penormed by the student himself 
are included, except in the short concluding section of 
the volume, which provides tables for the examination 
of chemical substances containing one metal and one 
acid, and includes some half-dozen pages on tbe pre¬ 
paration of a few typical compounds. The book will 
probably continue to be useful in assisting medical 
students to pass their examinations, but it is unlikely 
to be adopted for any other purpose So much ground 
IS covered in the little volume that in parts it is little 
more than a dictionary 

Dicitont^yof the Lepcha Langua\^e Compiled by the 
late General G B Mainwanng Kevist^ and com 
pitted bv Albert Grunwedel Pp xvn-552. (Pnnted 
and published by order of H M Secretary of State for 
Indio, 1898} 

The preservation of the language of a dying race is n 
duty which ought never to be neglected The late General 
Mainwanng had an intimate acquaintance with tbe 
language of the Lepchas of the Sikkim and Daijihng 
hills, and published a grammar of it in 1876 He also 
collected the matenals for a dictionary, but death pre¬ 
vented him from completing it To Dr Grilnwedcl 
was entrusted the task of preparing this work for press, 
and he has found it a very mfflcult one. The whole of 
the manuscripts had to be rewritten and rearranged, and 
many new definitions had to be added Errors and dis¬ 
crepancies are inseparable from a dictionary of an 
Indian language commenced by an Englishman, com¬ 
pleted by a German, and printed by printers who under¬ 
stand neither Lcpcha nor English, but they will be 
overlooked if the difficulties the editor has had to 
contend with, and the permanent value of the work, 
are considered 
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LETTERS TO THE EDITOR 

( 7k$ Editor Spit npt kpid kimss^ rpsfpnstbh fpr ppimons tx 
prisiHi kit corrupomdinis Ntithtr earn kt undirtakt 
U rttmm, pr tp cprrtsppMd with tkp wnUrs rpjpctpd 
mtpmmcrt^t tnitmdpdfpr thu prany piker part pf Natorr, 
Np netut IX takpn pf anonfmens cpmmHmcaitpns ] 

The Structure of the Inner Corona 

It was my good fortune to observe the total eclipse of 1878 
at the very exceptionally favoured station of Pike’s Peak, at an 
elevation of 14,000 feel, and in the clearest uir 

Having a few months earlier, on the occasion of the transit of 
Mercury^ of May 6, been enabled to see the planet before it 
reacbod the sun^s limb, owing to its projection on the back 
f!roand of the inner corona, 1 was greatly impressetl by the 
brightness of the latter close to the sun, and though unable to 
gi\e It more than a few seconds’ visual observation during the 
eclipse, this was done with a five inch achromatic, with a 
magnifying power of 7a, which, so far as 1 know, gave the 
earnest intelligence of the extraordinary structure which obtains 
rbere 

1 quote from my report addressed to the Superintendent of 
the United States Naval Observatory, and published in the 
Annedt of the Observatory for 1876 (Appendix 111 p ao9) — 

** What I saw thus momentarily was not in the least what I 
expected If there were any structure in the very inner corona, 
It lud escaped me when I had searched for it in a previous 
eclipse (at Jeres, in 1870) It is true that the sky was hasy on 
that occasion, and that on this it was exquisitely clear Now 
what I saw in this bncf \icw was a surprisingly definite fila 
mentary structure, somewhat coarser and decidedly more 
iiharply defined than I have ever seen filaments in the photo 
sphere, not disposed radially, or only s<> in the rudest sense, 
sharpest and much the brightest close to the disc, fading rapidly 
away into invisibility at a distance of five minutes of arc or more 
<noMhl> in some cases of ten). The salient point to me was 
this very remarkable definiteness and precision of these forms, 
and this impression, made on my mind in that too bnef moment, 
u reproduocKl in this sketch {ftot ken taken from one 

made within ten minutes of the event It is m no way a 
^ picture,* but a reproduction of the original memorandum of the 
first impreuion of the features of the (telescopic) inner corona, 
which were, to repeat (1) Extraordinary sharpness of fila 
mentary structure, (2) arrangement not radial, or only so in 
the rudest sense, (3^ generally curved, not straight lines. (4) 
curved in different directions , (5) very bright close to the edge, 
and fading very rapidly,—fading out wholly at from five to ten 
minutes fhim it 

If I can trust to this memorandum of an observation whieb, 
however brief, was made under uniquely favourable circum 
stances, and to my own recollections, 1 should sa> that while 
most interesting photographs of the inner coronal structure have 
recently been made, yet tW thu feature has not yet been done 
justice to even m the best of them I have seen, and that it 
perhaM cannot be, with our present means While trusting 
then uut at the coming eclipse it will be a prominent subject 
lor every party with an adequate photographic outfit, Ibeg to 
express the hope that wherever passible it may be ma^ the 
aumect of telescopic visual study S P Lanqlry 

Smithsonian iMtution, Washington, February 23 

Suggested Source of the Energy of the *'Becquerel 
Rays ” 

In view of the difficulties ansttw m supposing that the energy 
to produce the photographic, tmising and phosphorescent 
screen effecu with the '‘Biraquerel RAys,** continuously eman 
atea from the active subsunce, 2 would suggest that the possi 
billty should be kept in view of the real source of the energy 
being found In the things themselves in which these effects are 
manifested 

From this point of view the emanating influence would be 
looked upon rather m the light of lines of force than as a wave 
propagation, and. indeed, up to the present we have-qo con 
elusive evidence that the effects are thw of waves. 

The Ionising power is especially suggestive, and considered 
In connection with other known ionising effects through 
molecular dbtences, may well be only the cose of similar 
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action taking place over greater distances, cor responding lo 
centres of greater molecular mans, such as the atomic weights of 
those Dp to the present observed active substances possess 
The effect would then be viewed as due to what might be called 
a Becqucrel field of force, arising it may be from some strained 
cundition of the ether directly accomp^ying the existence of 
malerml molecules, or through the Intermediary action of 
molecular chaina In this connection, as well as on account of 
the magnetic deflection, it would be important to know if the 
action takes place through a really high vacuum 

From this view the acU\e substance need not lose in j:K>wer 
with time, and so long as fresh unused-up material lo lie acted 
opun IS brought up there need be no cessation 111 the effcclR 
observed 

An observation of M and Mdme Currie that a phosphorescent 
screen ceased to afford illumination afier a time, although the 
active sulistance continued to effect fresh screens is in agree 
ment with this, as well as their further observation that the 
exhausted screen after exposing to light is again capable of 
being cffectctl Thus some of the energy, at least if not all, 1$ 
apji^ently to be attributed to the screen 

1 he eflect, then, would be looked on as one of cliance align 
raent or directive selection in a field of force , advantage, so to 
speak, being taken of suiiable molecular movements according 
os they occur in the effected matter 

From this point of view there would he a close analogy with 
the action which takes place in a piece of soft iron in tne field 
of a permanent magnet The process of gradual orientation of 
the molecules in iTie iron, while it is occurring, corresponding 
to, say, the luminous stage in the phosphurcscent screen The 
final stage of magnetisation corresponds to the exliaiuted 
condition of the screen 

If these suggested views were correct we might expect from 
the analog that forces should exist between the acted on sub 
stance aim the source of the '* Becquercl Kays 

FrBD T Thouton 

l*h>s]cal Lalmraiory, Tnnily College, Duhlm 


A Po&ilble Cause of the Variabibty of Stare 

In our study of nature it is sometimes advantageous to 
speculate as to possible causes of observed phenomena m cases 
where we are not yet in a [Misition to institute an investigation 
which would entitle as to have no doubt as to the true cause 
The cause suggested by the speculation may possibly prove to 
be the true cause, and if not, it is at all events likely to bear 
a valuable analogy as regards the laws of its operauon, with the 
mode in which the real cause operates 

Prof George Darwin s theory as to the origin of the moon 
IS one of the most striking examples of such a specu 
lation , and it was on reading it some years ago that an 
application of the same pnnciplcs of action to account for 
variable stars occurred lo the present wnter He now pub 
lishes the speculation because it seems to offer a sotislactory 
explanation of some remarkable fiicu recently brought to light 
which have attracted much attention, vil that as many as forty 
stars of the Cluster Messier V , nearly one twentieth of all the 
stars m the cluster, have been found tu l>e variables possess 
mg periodic times, light curves, maxima of brightness, and 
minima of brightness, which, though not the same, do not 
differ much from one star to another 

As an introducuon to the explanadon which is about to be 
suggested, it will be convenient to refer to a very earlv ex- 
penrace of the wnter Potatoes used formerly tu \k boiled in 
open pots over a naked fire, and a phenomenon then presented 
itself, which he often watched when a boy with wonder, until 
at length, to his satisfaction, he perceived the very simple 
cause to which it is due The water at almoii equal intend 
of time swelled up, and a little boiled over , it then subuded 
and boiled more tranquilly These phases were repeated with 
surprising regularity, making the whole a definite quasi penodic 
I^ienomenon, allhougb upon a closer icruiiny it was found 
that the intervals, while nearly, were not exactly equal, neither 
were the recuning phases of the phenomenon accurately alike 
F'urther experience showed that this example of quasi penodicicy 
u not exceptional, but one of a great btxiy oi quasi periodic 
phenomena which occur in nature With one of them we are 
nere concerned, vu. with that which goes through Us evolutions 
upon our sun, and manifests its approximately periodic character 
in the eleven year period of sun spot frequency 
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It is obvious that the movementi and other events lu which 
suD spots arc due would only need to become a sood deal more 
energetic to render our sun a perceptibly x'arlable star with a 
pen^ of eleven yean Now, a cause which may perhaps 
render them more efTective is this. According as the sun or 
other star shrinks, its sun spot or star s^^ot perM will presum 
ably undergo some change , but it is very unlikely that this 
change will follow the same law as that which governs the pro¬ 
gressive shortening of the pcricxl of natural pulsation within 
the entire mass of the siar Accordingly, at a certain epoch 
in the history of the star, the two perils may approximate to | 
one another Thereupon the events producing star spots are : 
likely to acquire augmented intensify, which may render the 
star a variable star for a long co^mical period , in fact, until | 
further shrinkage shall have slowly dei^troyed the adjustmeni 
Nor u It necessary that the two pen^i—that of Suar spot 
frequency and that of natural pulsation within the star—shtill 
become identical The fluctuaiions in the numl^r and size of , 
star spots will probably become cxaggeraied whenever the two 
periods m question become rein ted l^n other simple numerical 
ratios. Accordingly, a star in the whole course of its life history 
may at more than one sto^e Ixrcumca variable star, although the 
most conspicuous fluctuation of its brightness, and that which is 
repiescnlcd by the simplest form of light curve, ^ will only occur 
when the periods become equal 

In Messier V —the great cluster in Virgo—the evidence which 
IS published by l^ior l^iley in the Astrophy sia/ Journal of last 
November establiKhes the fact that at least forty of its stars, or 
nearly one twentieth part of all the stars of the cluster, differ but 
little from one another in bnghtness, and exhibit other resent 
blances which indicate that these stars are now \ery much alike 
in their phy'tieal condiiiun It is, therefore, in a considerable 
degree probable that at a remote epoch in the past they were so 
Dearly in the same ph)sical condition as to have then had pretty 
nearly the mme brightness, the same ^tar spot period, and the 
same period of internet d)namiral vibration This amount of 
reaemraance lietwecn so large a proportion of the stars of the 
cluster will not seem improliable to any one with exjienence of 
the appearances of star clusters, in many of which a conspicuous 
feature is the very notable proportion of the stars which are ol 
one or of some few definiie magnitudes. 

If then these forty stars were originally nearly alike, they 
would continue so during their subsequent history The> would 
all shrink m the same way, they would continue at each sub 
sequent epoch to have nearly the same star s|)ot period, and also 
to nave all of them approximately the same period of natural 
internal pulsation, and would accordingly all arrive nearl) 
simultaneously at that stage when these ireriods approximate 
lliey would then all of them become variables, and under pre 
ciscly the circumstances which liavc been obMrvLd, viz with 
the biinplcst form of light curve, and with some approach 
towards having the same maximum of bnghlnets, the same 
minimum, and the same peruxl of fluctuation 

It lia« been observed alxive that in the successive adjustments 
that may arise while a star is shrinking, some may be of a kind 
to lead to variability with more than one minimum m each 
cycle, while the principal adjustment (where the two penods 
l^ome the same and not merely simply related) will have only 
one minimum in each cycle Instances of both are presented 
by known variable stars, though naturally the second case is 
that which has been most notic^ because it is, when u occurs, 
that I he brightness of the star exhibits the most conspicuous 
range of fluctuation G Joiinstonu Stonb\ 

8 Upper Hornsey Rise, N , March i 


A New PenpatUB from New Zealand 

As the genus Pcripatus u ala ays regarded with exceptional 
mterest zoologists, I should like to make known through the 
medium of your columidi the discovery of a new and very 
beautiful speMs in the dense beech forest at the head of Lake 
Te Afiau, in the South Island of New Zealand 1 found it a 
few days ago in the decaying trunks of trees (presumably 
beech), and have since col led ed between twenty and thirty 
specimens. The speues resembles the well known P novae 
ualandiae in shape and sUe, but u at once distinguished both 

1 Hwr« Id qaha aiVoogli of comapoodanot betweon th« light curve of 
those variable stars whleb have ons mlnfmtim In each c) (.Is, and the curvs 
of soiMpot frsqusncy, to atats aa appreciable presumption in favoui of lbs 
bpscnlathn of tbt pr w al paper 
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from it and from the other New Zealand species, P by 

the possession of only fourteen pairs of walking len, and by the 
presence on the dorw nirlkce of fifteen purs green spots 
arranged segmentolly, one over each pur of le«, and one 
pur over the oral papilbe The general coloration of the dorsal 
surface la dark grey moitled with orange, with a ^rk median 
band and a black or nearly black triangular psteh between 
each two successive ^een spots on each nde ^ere are also 
pale orange or whitish peptlkc, very regululy arranged. The 
ventral surface u mottled grey or violet, with pale areas between 
the legs. The antennre are grey, ringed with orange One 
specimen is almost jet black on the dorsal surface except for 
the green spots Adult females are at once distinguished 
by the presence of an elongated protuberance Mtween 
the legs of the last pair This organ is yellowish in colour and 
bears the genital aperture, closely resembling the ovipositor of 
the egg laying Vicionan species, P ovtpams The males are 
rather smaller than the females, and have a white papilla at 
the base of each leg of the last nine pairs I propose for this 
species the name Pert pains viridimatn/atus 

J.ake Te Anau, N / , January 14. Arthur DEND^ 


Notes on the Occurrence of Amphiozus at Singapore, 

Thk following notes on the occurrence of fiiartihtosioma 
beUken^ Gray, at Singapore have been written at the sumesiinn 
of Dr Arthur Willey, who has kindly examined and loentihed 
the specimens for me , they were collected by Mr W J* 
lancliesler and myself, and arc, I believe, the first that have 
been obtained from the locality The first indica ion we had of 
the presence of Amphioxus in the district occurred about the 
middle of November 1898, uhen a number o( young examples 
were found amongst the material collected by tow netting at the 
extreme surface of the water alioui one or two hours after sunset 
At the time wo were living on a small island al)uuc ten miles 
off Smga)X)re, and ue low netted every night just outside or over 
the edge of the reef surrounding the island The tidal currents 
were generally very strong, and no doubt brought a coniiderahle 
amount of the plankton from the deeper la)eri to the surface 

point where 

6v<h m>otuiiie 56Lh niyotoine dilatation of 

fin comnicncr^ 



Fi( I —RramchiMtruta brLkeri caudal exiremily before iiietnniofpb<Hl*, 
length of whole larva about 5 mm. 

a, Nerva uuil, notochord , r, reclam , ventral fin space 


Up till the end of November (when we left the island) young 
Amphioxus continued to be fairly plentiful, but they were 
never met with elsewhere, and in June last year 1 visited the 
island again and could find no trace of them. 

All these specimens were in different later stages, some having 
completed their metamorphoois, the Bn rays and ventral fin 
chambers being already formed, while in others the glU slits 
were still unilateral and opened freely to the extenor 

After the capture of tne above examples we repeatedly 
dredged in the hope of obtaining adult examplea, but on only 
one occasion were we succcttful, and then only a single specimen 
was found It occurred in about rix fathoms of water on a 
bottom composed of somewhat comfie gravel sand cloeb to the 
west entrance to Singapore Harbour fom incliDcd to tUrlbote 
our failure in securing more adolta to the nature of the grouDd 
in which they live With on ordinary dredge they coukTeasily 
wriggle through the meshes, and the only time I tried % canvas- 
bag^n edge It filled so rapidly with sand as to be quite useless. 
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We freqaendy alio uied a mail shrimp trawl, but it has quite 
tneffectual ai iar as Amphioxns was concerned 
Two apedet of Amphloxua, Bramkicsl^ma Ukktn and B 
cnUMum^ occur in the Malay Seas, the Utter » known from 
Moreton Bay, Torres Straits ana Celebes, while B Mikirt 
has been luthcrto recorded from Prince of Wales IsUnds, Torres 
Straits, Borneo and South Japan, so that either of these species 
might with equal probability have occurred at Singapore 
There is little of inlerert to note with regard to the speamena 
themselves. Dr Willey telU me that in the adult example the 
*' oral cim are remarkable for the great size of the sense papilla 
which form long projecting conical processes.” 

In the vDung, both before and alter metamorphosii, the 
diUtion or the dorsal fin at a point vertically above the anus is 
very marked (see uoodcut). Thu feature has been noted by 
Mr Andrews in Japanese examples, and seems to be a point of 
difference from the specimens examined by Dr GUnther {v 
ZcelAnz 18,1895, p 59) In the diagram (hig t), which was 
drawn from a preservni speamen, the notochoi^ is curve<l up 
dorsalty at the posterior end This seenu to occur in all the 
preserved examples I have examined, but it 11 certainly nut 
constant during life 1* P BBUtORU 

Zoological laboratory, University College, W C 


Indian Corn 

1 THINK 1 can satufy >our correspondent, Mr Kumagusvi 
Minakaia (Nai ure, February 22, p 392) aliout the “ maire ^ I 
have not Athanasius Nikitin’s travels before me, but I have 
been o\er a goinl deal of his ground—and prnfesMonally in 
charge of ii—wnh the Ixxik in my pocket 

We cannot now be sure what cereal he meant b) ** Indian 
Corn ” Probably the term includes several species of Indian 
millets, great and small, species of Kolcus and Eleusine, 
perhaps even nee But Z€a Mays^ though well known 
along Nikitin’s line of march, is not a staple grain there even 
now, though I understand it to be so used, to some extent, u 
few degrees northwards 

1 do not think that any Anglo Indian Ixitaniht will be found 
to treat it as other than a Portuguese or Musalnian importation 
from the West 1 he natives certainly look u|ion it as an 1111 
ported plant , like potatoes, tobacco, and se\Lral others, 1 sus 
peel that the native trivial name, Maki\^ implies that some 
seeds may have l>ecn brought to India by pilgrims returning 
from Arabia. 

As to Japan, that country is so much nearer to America, and 
has 10 ancient a civilisation and commerce, that 1 should think 
it very likely to have received Amencan seeds of maize and 
of other pluts long before the Indian peninsula, though that 
country is now full of Mexican and Peruvian plants—some 
thoroughly naturalised—which have come “ wnili the sun ” 

At one lime 1 thought that there were representations of 
mahte heads in the AjaniA caves, but I have had to give the idea 
up, after examination on the sp<H W h Sim i air 

Chelsea, February 23 


Colour of Horiet for Service in Hot Countries 

Gen BRA I Da IT MAS, of the French Army, stales in his book 
on the hones of the Sahara that dark-coloured horses bear 
reat atmosphtne heal much better thaif light-coloured horses, 
have bad many opportunities in India of proving the correct 
nesBof this observation , but I have not been able to find a 
correct explanation of this fact, and would therefore feel greatly 
obli^ if you or any of your readers would give me it 
When the temperature of the surrounding air is much higher 
than that of the animal body, the fact of a horse’s coat being 
dark would at first glance appear to be a disadvantage, be¬ 
cause It would absorb heat faster than if it were light in 
colour Its power of radiation is evidently greater than that of 
heat absorption. The colour of tropk^l animals, as we all 
know, is darker than that of anunals in colder climates. 

In speaking of light coloured horsea, I refer to the coat (hair) 
and not to the skin Absence of pigment in the skin appears 
to decrease a horse's resiitaoce to the effects of atmospheric 
heat. RMpcctlng this point, 1 have not suffident date to make 
any definite statement. M H Hayes. 

Rugbyi March ^ 
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An Intereating Caae of Resonance 

A CURIOUS example of resonance is to be noticed in Llan 
dingat Church, Llandovery, South Woles. In one of the 
wiiMows there Is a pane of glass which Is not very tightlv 
fixed, being free to oscillate wnth a defimte frequency, which 
happens to corr^pond to the frequency of the low pedal “ G ” 
of the organ. The consequence is tiul when the service is 
taken in G, at the end of each of the Responses, Amens, Ac , 
quite a loud buuing noise is produced by the resonance of the 
window, and I have seen strangers sitting near the window 
seem quite perplexed, not knowing what causes the noise 
Llandovery College, March 4 Kknnptii MiMukirik. 


TffE RELATION BETWEEN THE PERIODIC 
CHANGES OF SOLAR ALTIVITV AND 
THE EARTH'S MOTION 

O NE of the most interesting questions arising from 
the problem of the sun’s activity is that of a possible 
connection between the varying display nf forces on the 
solar surface and certain phenomena on our planet The 
evidence which has been gradually accumulating can 
hardly fail to convince us of the existence of an inti¬ 
mate, though still mysterious, relation between some of 
the manifestations of the earth's magnetic forces and the 
state of dynamic action on the sun Not only the extra 
ordinary coincidences repeatedly recorded betueen solar 
eruptions and terrestrial magnetic storms, but still more 
the striking synchronism between the varying freoiiency 
of solar spots and the observed changes in the aispKy 
of aurora, and in the daily osi illations of the magnetic 
needle clearly point to that conclusion Scarcely less 
certain seems to be the fact, ronhrmed by many recent 
investigations, that a greater or less disturbance of the 
sun’s surface is attended by corresponding effects upon 
terrestnal temperature, rainfall, and other meteorological 
phenomena 

But there appears to me to be good reason for be- 
lieving that the influence of the solar actnity upon our 
planet is of an even more profound and far reaching 
nature than has hitherto )>een imagined I shall en 
dcavour here to state as briefly as possible the results of 
investigations (more fully developed m Astt lituhr No 
3619) which have led me to convUide that the period of 
solar activity can lie distinctly traced in the minute resi 
duals which it has not hitherto been possible to eliminate 
from the observed values of the earth’s elements We 
are thereby led to infer that the same unknown force 
which apparently plays so important a part in the meteor¬ 
ology of the sun, acts upon the motion of the earth to 
such a degree as to produce perturbations which, though 
minute, are yet of considerable importance from i 
theoretical and even practical point of view 

As regards the variation of the spot phenomenon, all 
the material here required could be taken from Wolfs 
Astronomische MtUheilungen 1 he ch.ef results which 
we owe to the never tinng zeal of this eminent astronomer, 
and to his intense devotion to this particuhr branch of 
astronomical science, are too well known to require, for 
our present purpose, more than the remark that there 
are two well defined periods m the spot development, the 
shorter embracing, on an average, about eleven years, 
and the longer covering, in Wolfs opinion, nearly six 
times that interval These two periods are equally im¬ 
portant for the following investigation, the cuives of the 
residuals showing the influence of the greater cycle not 
lets distinctly than that of the shorter one To mention 
some of the principal features of the “ great *’ spot penod — 
this being probably less familiar to men of science than the 
eleven years cycle~*it may be stated that this curve rises 
f)rom a minimum near the middle of last century to a high 
maximum m 1783, then rapidly descends to a low mini¬ 
mum in 1816, attains subsequently another high maximum 
m 1838, descends again to a moderate minimum in 1861, 
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rises to a small maximum about 1873, and eventually ^ This method enables us to study the waves of long 
falls to a low minimum in 188S, from which it has since J pcnod by themselves, independently of the shcffter 
been steadily proceeding to higher values, so that another cycle. 

maximum may be expected in the near future. ' Here, then, it will at once be seen that the observed 

Now, to prove our assertion as to a connection be- changes in the mean obliquity cannot be represented by 
tween the periodic changes of solar activity and the a linear function of the time, but that, besides the 
motion of our planet, we snail, in the first place, consider secular term, they show three distinct relative maxima 
the changes in the mean obliquity as observed at Green 1 and minima. Now the remarkable feature about these 
wich from Bradley's time up to 1896 If, besides the turning points is that their positions agree aimott 
gravitational effects produced by sun, moon and planets, absolutely with those exhibited in the ** great ” sun-spot 
no other perturbing force were acting on the earth- j penod The two high maxima about 1780 and 1840. as 
spheroid, the observed values of the mean obliquity well as the very low minimum in 1815, nay even the leas 
snould be found to decrease uniformly with the time, pronounced oscillations indicated by the curve of solar 
this secular variation ” being due to the perturbations , spots, are also most clearly recognisable in the curve of 
produced by the planets The measured arcs of the the obliquity represented in Fig 1 In view of so 



Fit I - t cirvf of oIiImiuH) (hftwii tho \M(Ar i£i9.) 


obliquity would then be very nearly represented by 
Levcrner*fl formula 

• = •!«» o" 47594 - tSso) 

Owing to the uncertainty of the values of the masses 
adopted for some of the perturbing planets, the numerical 
factor in this equation may ha\e a somewhit different 


remarkable a coincidence, the observed changes in the 
obliquity may be closely represented bv the introduction 
into LeverneFs formula of a term cfepending on the 
great sun spot period If this term, after being evaluated 
for all the epochs of observation, is subsequently sub* 
traded from the single values of in Fig i, the 
following curve is obtained 



Ftt m —Correclod curve of olfligiiity (h rom the At/pvtt 1619.) 


\alue But the differences between the observed arcs of 
the obliquity and the values derived from Lcvemei's 
oquition ought in any case to be found to increase or 
decrease uniformly with time This, however, is far 
from being the case, as may be readily seen from the 
accompanying diagram, in which the abscissse are repre¬ 
sented by the epochs of observation, and the ordinates 
by the differences Observed Obliquity minus Leverrier 
The dffta from 1757 up to 181a are taken from Prof 
Newcomb's treatise, ‘‘^Llements of the Four Inner Planets, 
&c, Washington, 1895'’ Since 1812 the dau are de¬ 
duced directly from the annual Greenwich observations. 
In order to eliminate any possible influence of ihjt 
shorter sun-spot cycle, which shall be investigated 
separatdy later on, these annual values are combined 
into groups comprising twelve years of observation 
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Now, uniform increase or decrease with time implies 
that the values of the obliquity should be grouped ap¬ 
proximately along a straight line While this was by no 
means the case in Fig i, it is perfectly true of Fig 2 , 
and thus it is clear that, taking into account the additional 
perturbing force due to solar activity, the observed values 
' of the mean obliquity ore brought into entire agreement 
, with the deductions of planetary theory 
I The significance of the result lust obtained is consider- 
I ably enhanced by the remaricable /act that exactly the 
I same peculianties appear in the venations of all the other 
elements of our planet as in those of the obliquity Not 
one of the elements, as deduced from observation, can 
be ngorously represented by a secular term alone , they 
all snow in addition well marked penodic fluctuatraos 
closely agreeing with those of the ^great” spot period- 
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The reality of a distinct, if minute, influence exerted by I 
the changes of solar activity on the earth’s motion | 
cannot therefore be doubted, though we are as yet com ' 
pletely in the dark as to the physical causes of this 
peculiar perturbation | 

Now tne Question arises as to whether traces cannot ' 
be discovered of a similar influence upon the motion of | 
the earth spheroid synchronous with the eleven years 
cycle of solar activity The result obtained on this \ 
point receives additional importance from the fact that it 1 
throws quite a new light on the theory of a peculiar | 
phenomenon, which has now greatly attracted the atten 1 
tion of astronomers, viz. the vanaiion of latitutU The 
conclusion to be drawn from our investigation points to a ‘ 
close relationship between the amplitude of the motion | 
of the terrestnal pole and the penod of solar activity It l 
may be taken to be clearly established that the radius of 
the circle described by the pole of instantaneous rotation 
IS greatest at times of sunspot minima, and smallest at 


spot spectra during a spot cycle, the maxima and minima 
of the spectroscopic curves showing indeed, so far aa 
observations go, a perfect synchronism with those of the 
curve of latitude-variation 

Judging from these curves the conclusion may be 
drawn that a very marked influence on the motion 
of the terrestrial pole of rotation is exerted by a force 
varying synchronously with the display of spots on the 
solar surface Chandler’s data previous to 1856 have 
not been included owing to their incompleteness Hut it 
ought to be mentioned that the correspondence with 
regard to the positions of the maxima and minima is 
quite as certain as in the interval exhibited m the above 
curves The sun spot maximum in 1838 is followed by a 
minimum of the semi amplitude in 1840, while the next 
sun spot minimum in 1843 is succeeded by a very pro¬ 
nounced maximum of the semi-amplitude m 1845 
Judging from the epochs of the maxima, the amplitude 
of the latitude variation completes three full periods in 



l" K 3 —Curves of vftnation of terrestrial Utitude, and uf solar iciivity 
The upper curves represent »emi ampinudes of Utitude vnriutiuD .C-li mdler Nyr^ 


times of maximum displays of solar spots This corre 
spondence is found to hold true for the whole interval of 
about sixty years now covered by Dr Chandler’s inves¬ 
tigations fhe subjoined dia^tram may help to give a 
dear idea of this peculiar relation, the first curve showing 
the semi-amphtudes of the latitude vanation for every , 
year from 1856 to 1898, as deduced from Chandler's 
curves in As/ron Jourm Nos. 277 and 446, and from 
Dr Nyrdn’s values communicated in Publications de 
iObstrvaimrt Central Nicolas^ Stfric 11 vol 11 , while 
the second curve indicates the spot frequency according , 
to Wolf dunng the ^ame space of time As the latitude 
henomenon has been found to lag behind the spot curve 
y an interval of about 1 5 years, the latter curve has 
bien shifted one and a half years in the forward direc¬ 
tion, in order to establish an agreement between the 
positions of the maxima and minima of the two curves 
Attention may bete be drawn to Sir Nom^ Lockyer’s I 
discovery that a similar lag can be traced in the curves 1 
representing the changes in the lines widened in sun- | 
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thirty-four years , while the epochs of the minima make 
this figure only slightly less, viz thirty-two years. Hence 
the period of the amplitude is found to be eleven years 
On the whole, then, we arc confronted by the fact, so 
distinctly brought out by observation, that the motion of 
our planet reveals traces of the action of a force, the 
intensity of which can be measured by the state of activity 
on the solar surface. No doubt, the perturbations caused 
by this force are extremely minute as compared with the 
gravitational effects exerted on the earth-spheroid But 
still, in the present state of our theoretical knowledge 
regarding planetary motion, and with the high degree of 
pwection now attained in the art of astronomical observ¬ 
ation, such minute quantities are of considerable import¬ 
ance This 15, for instance, sufficiently illustrated by the 
derivation of the solar parallax from the secular vanationa 
of the obliquity and the node of Venus The value for 
this constant, as found after eliminating the perturbing 
effect of the new solar force from the secular variation of 
the obliquity, is ir «* 8* 802, a result which is in perfect 
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accordance with Newcomb’s value obtained from other 
sources. I he great difficulty, by which this distinguished 
man of science found himself embarrassed in this part of 
his aork (see pp. 158-159 of the treatise quoted above), 
so much so, indeed, that he well nigh despaired of 
arriv ing at a final conclusion as to the value of ir to be 
idoptcd, has now disappeared The values for the 
masses of the earth, w(J+()=i 327933, as well as of 
Venus 414991, as derived from the secular 

variations, may thus be accepted with confidence ^ I his 
IS one example showing the theoretical importance of the 
phenomena here discussed , possibly the icsults arrived 
at may be eventually found to contribute towards 
removing other difficulties still connected with the theory 
of planetary motions 

We are, it seems to me, fairly warranted in assuming 
the force acting in such a peculiar way on the motion of 
the terrestrial pole to be identical with that which exerts 
Its influence on the secular variations. As regards the 
nature and origin of this force, there is a wide field for 
speculation A suggestion to which I was led by a dis¬ 
cussion on this subject with my colleague, Mr O Clark, 
of this observatory, and which seems worthy perhaps of 
further mvcstigalion 1^ that the force may stand in some 
connection with the still very mvstcrious phenomena of 
the earths magnetism There is certainly one fact which 
lends some support to this hypothesis, viz the ereentne 
position of the earth’s magnetic poles. Joule’s well 
known experiments on magnetic strain in iron bars sug- . 
gest the idea that something similar to the molecular | 
displacement in the iron bar may take place in the body 
of the earth with regard to its magnetic axis Such a 
strain along the axis of maximum magnetic moment 
would almost necessarily cause a displacement of the axis 
of figure with regard to the axis of rotation Only so long 
as the total magnetic potential of the earth was not 
subject to alterations could this displacement remain 
constant In that case the pole of rotation would 
describe a circle with a lonstant radius round the pole 
of figure But there are facts which force us to assume 
that the potency of the earth’s magnetic forces varies 
wKh the state of solar activity, and that consequently 
the molecular displacement in the direction of the mag¬ 
netic axis vanes accordingly The most striking fart in 
this respect is the increase of aurora, with an increasing 
number of solar spots Now, if we were to consider 
auront os discharges of clcanc force gradually accu¬ 
mulated in the earth's interior, the strain m the direction 
of the magnetic axis should have abated after such a 
discharge, and the pole of figure should therefore 
approa^ the pole of instantaneous rotation Fhis, then, 
would explain (he fact that the semi-amplitude of latitude- 
variation IS smallest aAer a maximum display of solar 
spots. How far this hypothesis is able to account for 
other phenomena brougni out by observation must be 
left to future research J Haim 

—In a very mterefllmg note m Monthly Mofuis, March 
1898, Mr Thackeray investigates the effect of the latitude vana 
lion on the longitudes of the sun as well as on the arc of the 
I bliquity It appears from his remit that the correcuon to the 
Min's longitude aue to the motion of the pole has an amplitude 
two and a half limes greater than that to the obliquity, cosec f 
lieing almost exactly 2 5 Now from Prof Newcoml/sand Mr 
Thackeray's tables showing the correcuor^ to the r^ht iscen 
sions of the sun relative to the stars, as denved from Greenwich 
observations, 1 have computed the numerical effect of an error 
(produced in the sun's loi^lude by an increase from o to 10 in 
Wolfs rt^tive spot numbers. Assuming Prof Newcomb's 
weights assigned to the observations, 1 obtained AAso" 4457 ± 
o 05*3, and consequently AA sin « = o" 1775 ± o" 0209 On 
ihe other hand, the value previously found fur the obliquity in 
Astr Nach 3619, w« At = o" 1703 ± o* 0145 Hence the 

1 1ht« valus of the asis of \mui ii in clou aocordsiios with that 
denvvd by Prof Backlund from the perturttuionK of Venot on Fnckss 
Comet 
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result that the etfcci of the force varying with the great spot 
period u in point of amplliude exactly analogous to that 'cund 
by Mr Thackeray with regard to the phenumcnoo of latitude 
varialioiu This mutt, I think, point to the conclusion that those 
anomalies In the sun's longitude and in ihe arc of the obliqnity 
which correspond lo the great sunspot penod are due to ihc 
same force which causes the dcviaiioni obMsrved in the motion 
of the terrefanal pule, lhat m fact these anomalies are merely 
another proof of our assertion that the displacement of the pule 
stands in some conncctiun wiih the variaiion of solar activity 
The results are derived from two perfectly independent series of 
observations, the probable errors of AA and At being not more 
than one-tenth of the values obtained , hence the auumpUon as 
to the peculiarities elicited from ihe observations of the sun's 
right ascensions and declinations lieing the result of chance 
appears to be alwdutely untenable J H 


A pri Ih D ME TEOROl OG Y » 


•"Plih name of Prof Cleveland Abbe is indelibly 
^ associated with the onward progress of meteorology 
in the United Stales, whether in respect of its com 
mercul and general ulilily, or on the severer but not less 
interesting side of dynamical investigation, to which we 
must look for any theoretical advancement In the 
organisation of an immense service, the observations and 
returns of which cover a large field in the applied science, 
he has played a yeoman's part, and further, by his trans 
lations of many important mathematical papers, he has 
stimulated study, and given to his countrymen the oppor¬ 
tunity familiarising themselves with the difficult theory 
which Helmholtz, Hertz, Kirchhoflf and others hive 
developed, and on which the perfected science must 
eventually l>e based It seems fitting, therefore, when 
one of the Stales—in this case, Maryland—proposes to 
advance beyond the mere accumulation of meteorological 
data, and is prepared to foster the study and discussion 
of special problems connected with climate and its 
eflerts, to devote funds for the prosecution of certain 
lines of research and investigation, that he should bo 
selected to indicate the direction in which study can be 
most profitably turned with the view of benefiting every 
human interest We at least may congratulate ourselves 
upon the selection, for the outcome has been to collect 
into an essay of moderate dimensions a list of the most 
prominent fields of usefulness to which a State weather 
service can devote itself We have here a scheme, which 
though in the first phee intended fora particular climate 
and district, yet is not limited in its scope, and but with 
few changes may be made to serve as a model for wider 
areas, and in its fullest application would meet the 
demands and the necessities of the best instructed 


meteorologists. 

It would be wearisome to gi\e a bare statement of the 
manifold duties and occupations m which a properly 
constituted weather service finds itself called upon to 
take part, and in these pages, fortunately, such a task is 
not necessary There may be some who think that 
weather prediction for shorter or longer penods alone 
occupies the attention and satisfies the ambition of the 
meteorologist To such we commend the list of twenty- 
nine distinct subjects of enquiry, beanng on every walk 
of life, assisting every one of the applied sciences, and 
touching every material interest, that Prof Cleveland 
Abbe has put in the foreground of his essay, as additions 
to the daily storm and weather forecasU, admitted by the 
least attentive to be the mam duty of a meteorological 
office But It IB needless to say that the author is not 
satisfied with the mere utilitarian aspect of the science, 
however valuable the results may be to the agriculturist, 
the engineer, the manner, the physician and others 
throughout the entire circle of the professions. Just as 


1 “Th« Ainu and Mertiodi of Moteorologlcftl Work, uiowWIy m 0^ 
ducted by Nfttiooal ud State Weatker Swton." By CUveUnd Abb*. 
(Haltimorc Johiu Hopkios Pt«m, 1B99.) . 
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little ra he content with that view of popular government, 
which views favourably the application of scientific 
results derived from pnvate means and individual enter 
prise, but docs nothing to develop science by research 
and investigation, on us own initi.iiive To ask for bricks 
without providing straw is a complaint that is not limited 
to one time or one nationality Prof Alibe, writing as 
the adviser of a government prepared to spend its funds 
on the furtherance of scientific aims, fortunately has not 
to labour this point, but he nevertheless urges the duty 
on administrative authority, not only of developing the 
art of applying the sciences, but also that of constructing 
them 

The observational side of meteorology hns been so 
lon^ in evidence at the expense of the experimental, that 
It IS very desirable that an eminent authonty should in 
fiist upon the necessity of experiment and research in 
physical laboratories, as distinct from the ordinary 
meteorological observations with which so many ob 
servers content themselves. Foremost among the in 
<mine5 demanding increased attention, the author places 
tne physical constants pertaining to the atmosphere it 
self, such as its chemical composition, its weight per unit 
volume, the law of the relation between pressure, den 
suy and temperature, the specific heat of the air, the 
viscosity, the radiating and absorbing powers, &c 

We need not follow the professor through all the 
problems that he enumerates calling for increased at 
tention, since every physicist will readily admit that 
there is a large harvest of information to be gathered 
in all that concerns the behaviour of the atmosphere, 
whether at rest or in motion , and every one will find a 
still larger number of subsidiary problems, awaiting solu 
tion, in proportion to the thorough and exhausting 
character of the work that is bestowed on each mam 
line of investigation Neither is it necessary to pursue 
tn detail the various topics of applied mcteorolog), which 
may at first sight appear somewhat local in their char¬ 
acter, but which will be found to apply with very slight 
modifications to other distnets, wherever sufficient enter¬ 
prise and enlightenment invite the co operation of the 
physicist in fields of practical utility It is of more im- 
^rtance, especially in consideration of the matter sug- 
ested by the second subject of this article, to sec what 
e has to say concerning the hopefulness of the applica 
tion of any theory to the problem of the general circu¬ 
lation of the atmosphere In our wide dependency of 
India It IS necessary at times to deal with imperfect 
information by imperfect methods, to treat a problem 
of economic importance with skill based on expenence 
where it is impossible to introduce the certainty that 
follows mathematical deduction This course appears to 
meet with approval, for it is urged that, " for the present 
at least, it may be wisest to seek for graphic methods 
and processes of quadrature, which may enable us to 
amve at approximate solutions of the complicated 
systems of equations that represent the interaction of 
the nine elements that enter into the problem of the 
motions of the atmosphere " The attitude here suggested 
IS scientific and prudent, and conveys a quiet censure on 
those who, knowing little of the difficulties that beset the 
solution, arc impatient at the non fulfilment of force asts, 
which the better instructed know are tentative and pro¬ 
visional in their character T^ those who exhibit tneir 
smartness by immature cnticism, we recommend the 
study of the following paragraph with which Prof Abbe 
concludes his review of the general problem “ Add to 
all these (difficulties) the further consideration that, when 
once set in motion, the atmosphere may, by some very 
delicate change in the conditions under which it is 
moving, assume some obscure form of discontinuous 
motion, and we at once see that the difficulties of the 
analytical mechanics of meteorology challenge the in¬ 
tellectual power of man to overcome them ” 
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What, then, is to be said of those, who, occupying a 
prominent position in journalism, have the opportunity of 
uidmg intelligent opinion, yet use that position with the 
eliberate intention of discrediting meteorological inquiry 
and of throwing additional obstacles in the way of tnose 
who struggle to solve a problem of enormous magnitude 
by means of very inadequate data ^ tor this wc under¬ 
stand to be the position of Mr Eliot and his critics, or 
rather his assailants, for of criticism there is none It is 
not contended that an erroneous theory has been pursued, 
or that some source of information has l)een overlooked , 
It IS not suggested that any other forecast could have been 
made from the materials at hand , there is only tliat 
kind of cheap sneer, with which uc are so painfully 
familiar, “ that all the material which science h is so 
painfull) accumulated and laboured over for so many 
>cars, can give us no hint of a vii il change in the weather, 
impending at three weeks distance ” There is no recog 
nitionof the valuable uork that the Indian Meteorological 
Office has inaugurated, and to some extent accomplished, 
or of the fact that for thirteen consecutive years the fore 
cast of the monsoon has been fairly accurate, and that 
this is the first conspicuous failure It seems positively 
childish to condemn a system which has such a uniformly 
good record, because in this instance “some obscure 
lorm of discontinuous motion ” has baffied ingenuity, md 
disclosed the incompleteness of the data It is needless 
to say that Mr Eliot has u very satisfactory reply to the 
journalist, or that his reputation stands above any need 
of our support The only point which it does seem woith 
while to make, is to express a regret that a good 
opportunity has been missed by this influential news 
paper for urging upon the (Government the necessity 
of in< reasing the area over which observations arc 
made, .and of educating intelligent opinion as to 
the direction in which additional mfnmiation is to be 
sought This wc conceive to be the proper attitude to 
assume with regard to the unfortunate forecast lo 
strengthen the hands of the scientific advisers of the 
Government would be a worthy and generous motive , lo 
sneer at the energetic officials, and to sow increased dis¬ 
trust on the credibility of weather forecasting, is not only 
to betray the writer’s ignorance, but is criminal, so far as 
It hinders the collection of data which alone can intro¬ 
duce greater certainty into the forecasts, and give the 
Government the means of dealing with the enormous 
sufifering that follows the failure of the monsoon rams 

W E I* 


NOlhS 

Tim death is announced of Prof E Beltrami, professor t>r 
mathenuuical physics in the University of Rome, president of 
the K. Accademia del Lincci, and correspondant of the Paris 
Academy of Saencci. 

Lord Rayleigh will not deliver the second of his course of 
lectures on " Polonsed Light" at the Royal Insututiun on 
Saturday afiernooo next (March 10), owing to the sudden death 
of hii mother, the Dowager Lady Rayleigh There will be no 
lecture on Saturday afternoon 

The German Society of Naturalhls and Phymcians will 
meet this year at Aachen, on September 17-ai 

Thk next meeting of the French Aifocmtmn for the Advance 
nent of Science will be held at Pans, on August 2 9, under the 
presidency of General Sebert 

Astronomers will regret to see the announcement of the 
death of Dr C T R Luther, Director of the Dusicldorf 
Observatory, and the discoverer of many minor planets 
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The Pnris correi|)Qnclent of the 7 \mes announces the death, 
at the age of seventy four, of M Emmanuel Luiis, Mayor of 
ChcrlKHirg l*or many yean he held posts at the Pans 
Observatory, and ho was sent m 1857 to South Amcnca to 
observe the solar eclipse He organised telegraphic meteor 
olngy in 1 ranee, and devised the use of chronographs in 
determining longitude by clectiicity He also devised a system 
of automatic magnetic registration by photography, and applied 
the method of the polarisation of light to the investigation of 
the solar corona. He bequeaths his properly to the municl 
pality of Cherbourg in trust for scientific purposes. 

The death of the distinguished geologist, Hr Hans Bruno 
Ceinitc, IS announced in the Geoh^cal Maqaztne for March 
Born on October 16. 1814, at Altenburg, in Saxony, he was 
educated at the Universities of Berlin and Jena, and gained the 
foundations of his geological knowledge under Quensiedt In 
1850 he became Professor of Mineralogy and (jeology in the 
University of Dresilcn He was elected a F<ireign Member of 
the Geological Society of Ixindon in 1857. and received the 
Murchison Medal in 1S78 His labours were devoterl mainly 
to the geology and palo.ontology of the Pabco/oic and 
Cretaceous rocks of Saxony, and in particular to the fauna and 
flora of the Dyas or Permian formation He died at Dresden, 
on January 38, aged eighty flve 

A KSTHBR severe earthquake was felt throughout (he greater 
part of Venctia on March 4, at about 5pm (C M T ), strong 
enough to produce a stampede from the churches in Padua, 
Venice and Verona, but not causing much damage to buildings, 
and, so far as known, unaccompanied by loss of life The 
epicentre of the earthquake appears to have been not far from 
Monte Baldo, near Verona. This is a well known seismic 
district, the earth4(uakes of which, and especially that of June 7, 
1891, have been discussed in a valuable memoir by Dr M 
Barmtta, published m the Annah of the Central Office of 
Meteorology and Geod)namics of Rome 

The last letters received from Mr J 1 S Moore's expedi 
tion are dated from Ujiji, on I.Ake Tanganyika, on No\ember J 3 , 
1899. The other members of the parly had proceeded to the 
north end of the lake, where Mr Moure was proposing to join 
them so soon as the necessary number of porters had liccn 
assembled The ex|>edition had been fairly successful botli in 
collecting eoological specimens from the lake and in studying 
the geolo^cal features of the surrounding district They had 
obtained numerous living specimens of the cunous forms of 
mollusca of the lake, besides a good series of fishes and 
crustaceans The celebrated jelly flsh {LirntwcnnUi tangaMjtc(u'\ 
had been met with in great numbers Mr Moore had escaped 
fever altogether, but most of the other members of the parly 
had had a touch of it 

The pair of Grevy's zebras presented to the t^hiecn by the 
Emperor Menelek, and placed l^ Her Majesty under the care 
of the Zoological Society of London, on August 14 last, have 
now completely recov,.rcd the effects of their journey, and 
appear to be in floe health and condition It will be evident to 
ail who see these splendid animals that Grevy’s lebra {Equui 
gr€v%f\ IB by far the finest and most distinct species of the group 
of '* striped asses," excellipg its brethren both in size and m 
beauty of markings. There are pairs of both the Mountain 
zebra {Eqhus ubra) and the Burchell’s zelMa {E ^MnA4//i) in 
the Sodny*! zebra house, only the extinct Quagga {£ qua^ga) 
being unrepresented in the senes. 

Tub ''Zoological Lectores" of the Zoological Society of 
London will be delivered this year In the Meeting room at 
Hanover Square, instead of at the Gardens. They will be 
given on Thursdays, April 19, Maj 17, June 31 and July 19, at 
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4 30 p m (after the General Meeting) The first lecture, od 
Apnl 19, on the “ Animals of Australv,” will be delivered by 
Mr Smith Woodward, of the Bntish Museum 

During the last week, Mr Garttang, of the Marine Bb- 
logical Laboratory, Plymouth, earned out the fifth of hU 
periodic surveys of the plankton and physical conditions of the 
mouth of the English Channel Thu concludes the series 
provided for by the Bntish Association at the Bristol And 
Dover meetings, and the Committee may be congratulated on 
the successful termination of an interesting senes of expenmenti, 
a full Account of which is promised for the Bradford meeting 
Compared with the corresponding observations made at the 
same btations in February 1899, the water temperatures at all 
four stations on the lost cruise showed a distinct fall, whicb 
amounted to a mean reduction of 1 3 I* In mid Channel, s*o* 
F off Ushant, o 7* F off Parson's Bank, and i 5* off Mount’s 
Bay Nevertheless, an axis of warm water running up Channel 
in a north cast direction was again oliserved, thus tending to> 
establish this condition as a normal phenomenon for the winter 
period The vertical and closing nets showed the existence of 
suspended sand and mud in the water to a height of more than 
40 fathoms above the bottom—a convinang testimony of the 
force of recent gales. 

A French translation of two of Prof W H Corfield's three 
llarveian l.«cc(urc8 on disease and defective house sanitation, 
delivered in 1893, has fieen published in the BnUtUn of the 
Royal Society of Public Health of Belgium, of which Society 
Prof Curfield » a *' Mcmbre d’hnnneur ’* 

The Isiitulo Lombardo announces the following os the sub' 
jects for future prizes —The Institution prize for 1900 will be 
awarded for an essay on collective proprietorship in Italy ,. 
competition closes April 30, 1900, for 1901, on differential 
equations occurring in cleclntal problems, closing April i, 
1901 The two triennial medals for 1900 are for industrial 
and agricultural innovations in Lombardy One Cagnola 
prize for 1900 is for an essay on " toxin and antitoxin ", closing 
April 30, and the subject for 1901 is a study of the storms, 
esjiccially hail storms, on the slopes of ihe Alps, lost day* 
April 1 For the remaiuing Cagnola prizes the subjects have 
been chosen by the founder, viz. the cure of pelogra, the 
nature of miasma and contagion, the control of flying balloons* 
and the methods of preventing the forgery of a document, the 
closing day being December 31 The Brambilla prize, os In 
preceding years, is awarded for irapinvemenu in manufacturing 
industries In Iximbordy For the Fossou pnK, the themes for 
next year is " regeneration of the fieriplicric nervous fibres irv 
vertebrates," and for the two succeeding years, " illustration 
of some fact in the macro or microscopic anatomy of the 
enccphalus of the higher animals , entries close about the end 
of Apnl The Kramer prize is restricted to Italian engineers. 
For the Secco Comneno pnze for 1902 the subject is a descrip¬ 
tion of the deposits of natural phosphates in Italy, the compeU- 
tion closing on Apnl 30, 1903 The sub^s for the FizziF 
miglio prize are, for 190X, secondary education , and for 
influence of socialistic doctrines. The Ciaui prizes are to be 
given for the best Italian popular book, the type of book 
selected being scientific or educational for 1901, historical (or 
1904, and " narrative or dramatic ” for 1907 The TommasonI 
prize 18 to be given for the best life of Leonardo da Vind ; and 
the Zanetti prize for Itaban improTCBicnis u pharmaceutical 
chemistry The prizes, with certain specified exceptfons, ore 
open to competitors of every nationality, and the esmys may be 
written in French, lulian, or Latin , but for full parUcahrs we 
must refer to the boaety's vol 33, part I, or to the 

Secretary, Signor hemni, Palazzo di Bren, Milan* 
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Pack A. Hbilprin pointi oat in the ScUnHfU Amernan that 
m source of doubt which attaches to the Nicaragua Canal and in 
volves the question of permanency Is furnished by the level of 
Lake Nicaragua—the fountain head of the San Joan River, and 
the summit and feeder of the proposed canal The regulation of 
Its level is nectfiaanly a matter of absolute or vital importance 
to the canal The very elaborate measurements of American 
engineers that have been made dunng the last fifteen years indi 
cate for the surface of the lake on average elevation at this time 
of approximately 105 feet above tide This is nearly twenty per 
cent less than the value obtained some years ago, and as the 
result of a consideration ot the subject. Prof Heilprin thinks it 
would not be afe to assume that the earlier measurements of the 
lake were erroneous He thmks it more probable that the level 
of Lake Nicaragua is Inconstant, and that the surbee has dropped 
15 to 30 feet in a penod of little more than half a century 

Tub effects of the great dynamite explosions at Avigliana 
{near Turin), on January 16, are described by Dr M Baratta in 
a pnvately pnntcKl pamphlet About 400 kg of nitro glycerine 
and 13,000 kg of dynamite and gun cotton were blown up 
The first and stronger explosion, though it lasted little more 
than a second, presented three maxima of intensity, due pro 
bably to the luccesslve explosions of magazines a hundred metres 
from that in which the nitro glycerine was stored Owing to 
the situation of the manufactory, the zone of greatest damage 
was very small, that in which windows were almost totally 
destroyed extended to a distance of 54 km ; doors and wmdows 
were made to rattle as br as Crescent mo (60 km distant), and 
the sound of the explosion was heard at Pavia (140 km ), Varzi 
(145 km ) and Lugano (160 km ) 

Wb have received from Prof Albm Belar the first part (for 
January 1900) of a monthly report on the earthquakes recorded 
at the seismological oliservat ory of Laibach, of whkh he is the 
director Some brief notices of earthquakes which occurred in 
other countries during the same month are also included As 
Laibach is one of the most important earthquake centres in 
Europe, the reports issued from the observatory cannot fail to 
be of considerable mtereit and value 

An interesting lecture was recently delivered by Dr J M 
Pemter before the Austruin Meteorological Society, upon some 
extensive experiments made in several Italian provinces last 
5 ear for the prevention of damage by hail by gun finng The 
Idea u an old one, but the apparatus, constructed by Mr A 
Stlger, burgomaster of Wmdiich Feistntz, Steinnark, consiiting 
of a mortar provided with an iron funnel about su feet long, 
appears to have obtained very satisbctory results. The expen 
menu were witnessed by Dr Trabert, of the Vienna Meteoro 
logical Office, and it was found that a timely commencement of 
the filing effectually prevented the fidl of hail, whereas m 
dUtricU where the experimenti were not made much damage 
was.canied by hail storms. The immunity from damage may 
have been due to the force of the air whirls, the sound of which 
could be heard for twenty or thirty seconds, or to the bet that 
the electneal diicbarge between the earth and the clouds was 
qolatly effected by the shooting, and thus the chief betor of 
hail formation removed. 

The Victor Meyer Memorial Lecture, delivered by Dr T. E. 
Thorpe, F*R.S , before the Chemical ^letyon PebruaryS, 
is published in foil in the March number of the foumai of the 
Society, with an excellent portrait of the lamented investigator 
Many scientific sodetiei, both abroad and at home, issue their 
pubUcationi m so tardy and irregular a manner that the ex 
ample of the Chemical S^ety In publishing the /surwii/regularly 
every month might be followed with advantage. Few sodecles 
pabUdi discourses so elaborate u that of Dr Thorpe's within 
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three weeks of their delivery It is unnecessary for us to do 
more than briefly refer to the ndilress, ns a nonce of the work 
and personal charac ten sties of Victor Meyer appeared In these 
columns in September 1897, shortly after his death (voL Ivl 
p 449) As a fnend of nearly thirty years’ standing, and as 
one who studied with him under Bunsen, Dr Thoipe was In 
the ixMuUoa to give an excellent account of the remukable 
services Victor Meyer rendered to science dunng his life 
Meyer cuniributed to the literature of chemistry, either alone 
or in conjunction with his pupils, upwards of three hundred 
memoirs and papers. As an investigator, he was onginal as 
well as active, os the director of a large chemical laboratory 
and a laboratory teacher, he worthily followed in the footsteps 
of Bunsen , and, as a lecturer, he was bnlliant os well os lucid 
Dr Tliorpc's lecture is a worthy appreciation of the genius of 
a gifted man who devoted his energies to the advancement of 
science 

Mr r SourifWBLL coninbutes to the his annual 

account of the seal and whale fishery From this we learn that 
the pursuit of the Greenland Bight Whale was fairly successful 
dunng the past season , a remarkable feature being that although 
none of these Cetaceans were seen in the Greenland seas, they 
were comparatively plentiful in Davis Strait and the adjacent 
waters. The majority of the twenty eight whales taken were of 
good size, some of them being of very brge dimensions. During 
the year the price of whalebone fell to 1400/ per ton, although 
more is now asked , in past years more than 3509/ per ton has 
been realised Mr Southwell points out, as a matter for 
regret, that the sealers have recently taken to collecting musk 
ox hides, which may easily lead to the extermination of that 
remarkable animal, unless efficient measures be promptly taken 
for Its protection 

Iv the March number of Photography^ Mr Douglas bngbsh 
gives the results of his experiments on photographing living 
fish—an art that has hitherto received but little attention 1 low 
necessary is this art, if we wish to have correct portraits of fish, 
will be apparent when the remarks of the author are read as 
to the immense alteration which takes place m their bodily 
form and proportions immexliately after death The difficulties 
with which the photographer has to contend arc the mobibty 
of the fish, which necessitates very short exposures, the great 
lou of actinic power in white light resulting from its passage 
through glass and water, and, in some insuncei, the delicacy 
of the subject and its terror under the operation In order to 
counteract the first of these difficulties, Mr English has adopted 
the principle of the "animalcule tank" employed in connection 
with the optical lantern After several attempts, a tank was 
invented capable of confining a living fish within a space suffi 
ciently limited to enable the photographer to keep it in some 
degree In focus, the sides being constructed of two parallel 
plates of the thinnest and whitest plate-glass procurable, with 
proviiion for increasing or narrowing its diameter, within cer 
tain limits, according to the size of the fish. Several examples 
of the photographs thus obtained arc reproduced , and although 
their definiUon is not as sharp as might be desired, they are 
life-like portraits which ought to be of the highest value to the 
oaturalut. 

Mb Barrett Hamii ton is turning his attention to the cause 
of the colour-change In animals which turn white in winter In 
a recent Issue of the Proc Zoo/ Soc be corroborates the view that 
the darker colour of the summer coat of the Arctic hare u due 
to the casUng off of the white winter hairs and their replace 
ment by a new growth In the January number of the Atma/i 
And Magaxint of Nat HiU , Mr Hamilton discusses the local 
colour phases of the Weasel In the far north, as is well known. 
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this animal toms white in winter; in the north tempeimte 
regions the reddiA brown of the npper parts is permanently 
retained, although the nnder snrfiwe is pttre white t but as we 
proceed further south, we find weasels with the under parts 
more and more luffused with yellow, till In parts of the 
Mediterranean area the colour Is buff or orange. Such Increased 
richness of coloration in the southern part of the habitat of the 
weasel is paralleled among many birds 

On the dcHifery of the Hunterian collections into the cnstody 
jf the Royal College of Surgeons, by (jovemment, at the begin 
ning of the century, it was stipulated that lectures illustrative of 
the senes should annually delivered in the theatre Accord 
ing to a list prepared by the Librarian, the lectures commenced 
in 1810, when those on comparative snatomy were delivered liy 
Sir Everard (then Mr ) Home, and those on pathology by Sir 
William Bluxard. Since that dale they have been continned 
almost without Intermission , the roll of lecturers including the 
names of many of the most eminent romparative anatomists and 
«urgeons. 

Wc have received from the author, Monsieur II de Vangny, 
a paper published in the Jubilee volume ut the Soadl6 de 
Biolc^e, entitled Sur Ic Notion Fhyiiologicu Chimique de 
I’Eip^," which contains much curious stieculatioa 

hltou Prof R Collett we have received the second [lart of 
his contributions to the natural history of those small blenny 
like fishes known as lytotUs, published in the Vtd Stisk 
%krtfUr CArts^ioHia, 1K99, N'x 6 lie there dcbcrtbeb the life 
history of L graciln from an early period till it is capable of 
liropagation The question is, however, mooted whether wo 
)et know the fully adult stage of this little fish, which may pos 
Hibly reveal itself in some familiar type of which the youthful 1 
condition is unknown 

Dr Hermann \on Slhrenk has made a minute mvesti 
gauon of a wide spread disease, known as pcckmess and pin 
rot, affecting the heart wood of the bald cypress and the incense 
cedar, and bis obbervaiions are contained in a thesis published 
in the eleventh annual report of the Missouri Botanical Garden, 
of which Mr W Treleue is the director Both these trees 
are reprewntatives of a race of trees the majority of which are 
extinct, and in both a fungus mycelium occurs with strongly 
marked characteristics. The peculur decay to which the two 
kinds of trees are subject appearb to be caused by this fungus, 
the fruiting form of which has not yet been found Dr Schrenk 
has examined logs of the cypress dug up from vanoub points in 
the Mississippi valley, several miles from the nver, and at an 
average depth of ten feet below Gulf level, and he has found 
unmistakable evidence of the disease, which is prevalent 
wherever cypreu grows m abundance at the present day It 
therefore seems that the disease is one which has extended back 
fur some thousand years at least, and probably further As few 
fungi areIcQown in the fossil condition, the observations are of 
particular Interest, for they suggest that this peculiar fungus 
disease of the cypress and ce^ has come down with its host 
from geologic times 

“ EiNt Landachaft dev Stemkohlcn ZcfH*' is the title of an 
ejcplanatory pamphlet accompanying Dr H PotonU's recently 
iuued wall dkgtm to illustrate the leading features of the 
Coal Measure fiosa* A reduced firesimile of tbe diagram itself, 
with an aocomponying outline kcy-platc, forma a suiublc 
frontispiece, and the fitj pages of the pamphlet an further 
enriched by numems excellently reproditiced figures in iUus 
Uatioo of the riractnnd and morfdiolQgkal details biiefiy 
referred to in the teah In eccordsnee with tbe author's view, 
which suppocee an aulodithonoas origiD ft>r coal, the restor- 
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•don hm put fomid lapmeau u lioh uicinblifi of IJvInt 
ooel planu growing upon a preibetly flat and more or lew 
Bsarshy surfiwe. It is ckum^ that the woonitraction of the 
types here depicted is in all cases founded upon the eoundeA 
e^ence as regards the actual re l a ti onrinp of paitn 

In the first Instalment of a work on the geology of the oll- 
beanng strau of Galicia (** Geologic der ErddI-AbU|prnngan in 
den gallcischen Karpathen.'’ Lemberg, 1899), Prot Rudolf 
/uber deals with the stratigraphy of tbe Calidan Carpathians. 
Of importance, as regards the yield of petrtdeum, is that group 
of beds known as the “ Ropianka Schichten," concerning the 
age of which, however, there has been considerable oontrov eriy 
Classed onginally as Tertiary, these beds, 1^ the discovery of 
unmistakable though somewhat scanty palseontologicat 
evidence, were subsequently recognised os Cretaceous, but 
their position in the Cretaceous System hu long remained ■ 
matter for dispute In the present paper the author, after 
reviewing tbe results of previous writers, bnngi forward his 
reasons for considering these Ropianka beds as the undoubted 
equivalents of the Neocomiao stage 10 Silesia The Tertiary 
rocks are well represented in Galicia, and include oil bearing 
strata at several horliont. The Eocene System, which shows a 
locally developed numrouhtic focies, comprises the most 
important petroleum yielding beds. Oil occurs also at horixons 
of Oligoccne and Miocene age 

A 1 apbr upon *' Life under other conditions” is contributed 
by Mr Geo ffrey Martin to Saenct Ooxufi for March The subject 
is one which has been recently worked st by Dr F J Allen ; 
and Mr Martin's general coDcluslons seem to agree up to a 
certain point with Dr Allen's, at any rate in the view that vital 
proceisei depend on the existence of an element, the compounds 
of which are mac mdition of cntical equilibrium at the tem> 
peraiures at which life exists. But Mr Martin appears to re- 
gard carbon as the substance which acts the of the funda¬ 
mental element in the animal organism , while, according tt> 
Dr Allen, nitrogen plmyii an all important part in determining 
viul phenomena. Mr Martin suggests that at the higher tem¬ 
peratures which may exist on other celestial bodies, or which 
may have csiiied at one time on our earth, silicon may give 
rise to a series of compounds analogous in their complexity 
and instability to our ** organic ” carbon compounds, and under 
such conditions what we may call *‘iiljcon life" may exist 
In connection with this view it is somewhat interestiog to 
notice that the power of hecreting silica is now possessed by 
what we regard as among the lowest types of vegeUble and 
ammo] life, diatoms and sponges But of courao there is a 
wide difference between the temperatures required for carbon 
life, or, as Dr Allen calls it, nitrogen life, and Mr Martin's 
hypothetical silicon life. 

The Oxford Unlvectity Junior Scientific Club has juk loued 
lU Transacti^m for the Summer and Michaelmas Terms of 1899, 
coniaiojDg papers by Mr H E. Stapleton, on “ An Exteaaioa 
of Dniong and Petit's f.^w,” and by Mr A. Gibson, on The 
Retention of Plant food in tbe SoiL” 

The latest report of the U 8 National Museum is a volume 
of 1021 pages. One quarter of the volume deals with the condi¬ 
tion mod progress of the Museum during the year eodieg wkb 
June 18971 the remaining three quarters consists of Nven 
elabofate pspen describiiig ooHeptfom m the Museum, awd 
illuMnUed with the liberality apdexceliettce which distipguldica 
the pubUeatioiu of the Smltbsoaian Insbtutkm end of the 
vaiioiis official Bureaux of the United Statoi. Dr. J. M. FUnt 
describee the spenimens of fonmiaifcnt ebtelned duiiig the 
dredging opcntlons of the U.S. Flib Contmlsiioa ememn 
and hh paper is Ulutfiated by no lew than el|^ 
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coUotyp* conttdalQg Nveral 6gares rcprodaced 

from photogr^i of moaotod ipedmftni, enfauccd by about 
6At«ii dkuMtera. The pipot and smoking costorai of the 
American aborigtoes form the nbject of a paper by Mr J D« 
McGuire. Mr W Tamln contnbates a deKriptive catalogue 
of^mintnli claarified according to their chemical and physical 
properties. Easter Islaad and Its Inhabitants are descnbed by 
Or. G IL Cooke. Dr. O T Mason has a short paper on the 
forms of the man's knUe among North American Indians, and 
Dr. Tlionias WQton describes arrowpolnts, spearheads, and 
knlees of prehistoric times, his paper bring illustrated by sixty 
five plates, and two handled text figures. Each of the papers 
11 filled with information, and their attractive setting will excite 
the unstinted admiration of every student of science who sees 
the volume* 

Sbvbral new editions of established scientific works have 
lately been received The suteenth edition of ** Kirkes' 
Hand book of Physiology," by Prof W D Halliburton, has 
just been published by Mr John Murray The fifteenth edition 
was only pnbluhcd a year ago, so few changes were necessary; but 
where required, the subject matter has been brought up to date 


the solution showed that lu compoaltion was N|I. As nri^ be 
expected fiom this formula, the iodide Is violently explosive, 
o 2 gram on one occasion completely pulverising a glass desic¬ 
cator Attempts to prepare N« by action of the Iodide upon 
silver asolmide, or by the spontaneous decomposition of the 
iodide, were unsuccessful 

^UB theory of electrolytic solution pressure of Nemst has 
opened a wide field of research, and has led to many inter¬ 
esting developments. It u still, however, open to question 
whether the oamobc premure analogy has not been pushed too 
far, and in the current number of the ZttUchnfi fur Pkyu- 
kaituke Ck4mu is a short criticism by ProL Lehfeldt on this 
point Taking the solution pressures calculated for nnc, nickel 
and palladium from theobservedelectromotiveforcesasq qx lo^*, 
i 3, and I 5 X io~^ atmospheres respectively, it ii pointed out 
that although the first number Is enormous it is not necessarily 
impoasible. It is otherwise with the figure for paUadmm 
Since pressure is a statistical effect, a conaiderable number of 
molecules must act on unit area i 5 x xo * atmospheres 
vrould give one or two molecules of palladium In a volume the 
size of the earth 


The fourth German edition of Prof O Hammarsten's Text 
book of Physiological CbemUtry ’’ has been translated by Prof 
J A Mandel, New York University The translation, which 
IS published by Messrs. J Wiley and Sons, is now in its third 
edition, and most of the available literature up to Apnl last 
year ih taken into account —A second and enlarged edition of 
Prof b P Thompson’s work on " Polyphase Electric Currents 
and Alternate Current Motors " has been published by Meiirs 
F and F N Spon, Ltd The book has undergone reviiion, 
and has been improved m several respects. The chapters on 
gmphic theory have been developed by Mr Miles Walker, and 
the theory Is now presented in such a shape as to be directly 
available for practical calculations. Many of the illustrations 
are new, and coloured platev are now used to elucidate various 
types of polyphase windings. — The third edition of Prof J R 
Ainsworth Davis's book on "The Flowering llant, as illub 
trating the First Principles of Botany " has been puidiihed by 
Messrs. C Gnfiin snd Co , Ltd. New illustrations have been 
added} and alsj a chapter on ferns and mosses, which, though 
not comprehended by the title, will asbiit students to under 
stand the life history and clauificatory posiiion of flowenng 
plants.—The first part of a second revised and enlarged edition 
of Dr Julius Wiesneris work on " Die Rohstoffe des Pflanzen 
rriches" has been published by W Lngelmann, Leipzig The 
fint edition appear^ In 1873, and it 11 expected that the present 
one will be completed dunng this year The book appeals more 
paiticnUrly to students of economic botany and pharmacy —A 
revised edition of '* The Photographer’s Note bo^ and Index, 
with Tables and Exposure Rules," by Sir David Salomons, 
Bait., has been issued by Messn. Marion and Ca 


SiNCB the discovery by Curtiui of the remarkable compound 
of hydrogen and nitrogen, hydiasoic add, numerous attempts 
have been made to obtain fhnn It the condensation product N^, 
and during the dimsslon at a recent meeting of the Chemical 
Society, Flrofi Kuamy gsve a short account of some experiments 
made In this direction in his laboratory by the interaction of 
stiver acoimide and Iodine. The wldied-lbr subwance could not 
be belated, but ProC Kantiwfa, in th* current number of the 
has now succeeded Id bokting a definite iodide of 
DtaigeD ftem the producu of thb reaction. By working at a 
low tempeiatm and as rapidty as possible in the pressnee of 
eriwt, iht new lodUe b taken Into sdotloo latter, and 

can be oblabied as a yellowbh solid In mbate rioantMcs. not 
ei c e e dto gow gtamt by the rapid cvapontkm of tbe ether. The 
fiolid b tee ww b bh to submit to analyslc, but an eiaminatloQof 
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Tub fact that such common alkaloids as cocaine, atropine 
and nicotine are derivatives of pyrrol lends considerable inierest 
to syntheses of derivatives of the latter substance Pyrrol- 
aldehyde, the analogue of benzaldehyde and rurfuraldehyde, 
itob hitherto been wanting, but its preparation has now been 
Miccemfully attempted by Bamberger and Djierdjian by the use 
of Reimer's reaction with chloroform and potash, and is descnbed 
by them In a preliminary note In the current number of the 
Berickie The new aldehyde forms a well crystallised hyd^ 
azone, oxime, and also an insoluble sodium sulphite compound, 
liut differs markedly from lU analogues in crystallising readily, 
pntRU several centimetres lung being obtainable, and also in 
possessing no smell Many important synthetical products 
may be expected with p)rrul aldehyde as a starting point 

Thb additions to the Zoological Society's Gardens during the 
past week Include a Vervet Monkey {CtnopUfutus iaiatuiit), a 
Serval {Feits set vat) from bouth Afnca, presented by Mr J E. 
Matcham , a Vervet Monkey {Cerccp$/AaiM\ latandki) from 
South Africa, presented by Mr Dudley B Myers , a Common 
Marmoset {HapeUt jacthus) from South cast Brazil, presented 
by Miss M C Glo\er, a Greater Sulphur-crested Cockatoo 
(Ca^o/wa^ikri/a} from Australia, presented by Lieut Colonel 
Uopton , four Black bellied Sand Grouse {Pterocits annartus) 
from Spain, presented by Mr G F Torrens, a Purplish 
Death Adder {Pitndtehn porpkyriacus) from Australia, 
purchased 


OUR ASTRONOMICAL COLUM^. 

OCCULTATION 01* NhPi UNB.— There will be an occulution 
of Neptune on the evening of March 8, the moon having just 
passed lU first quarter 

Anfile from 

Mean Time Narth Point Vtiiex 

Disappearance 6 13 loi X07 

Reappearance 7 34 368 349 

As the moon paases the meridian of London about 6.30 n.iR , 
the occultatfon is a Csvoutmbie one for observation should 
wnsther permit 

OppotiTXcm OF Minob Planet (434), Hungaeja.— Herr 
A. ^rberich, of Berlin, gives in the Asirmamutka NatMcMiam 
(Bd. 151. No. 3614) a revised set of elements and the deduced 
e^emm of this body, to facilitate lu detection during the 
coming opporitkm about March 03. 
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Ckra^kiS SrcoNi) Algoi Variabil.— In thr ffar%tnrd 
College Oks^rvaiory Citeular, No 47, Prof £ C Pickenng 
fumiihei the addiUonRl data respecting this variable which are 
available from the photometric record of the Henrjr Draper 
Memorial The Moscow phobographi famish the means of 
determining the period from an interval of f<mr years, the 
Harvard records increase this mterval to ntne years. With the 
aid of the latter it it found that the formula of ProC Cersski 
only satisfies the later observations, and to remedy this the 
period he rives should be shortened by o*6m. , the resulting 
i^nod of od ob 8 81m satisfying all the observations since 
1890 very accurately, but more observations of the mimma will 
give a still closer value The polod, however, differs so 
slightly from exactly lu days that tor a long time the minima 
cannot be observed In certain longitudes Accordingly, while 
observations may be obtained in the ensuing autumn In £arope, 
or better still in Asia, minima cannot be observed In America 
until the following year 

Five stars of the Algol class, vU. S Cancri, U Cephd, W 
Delphini, +45” 3063 and the star here under dlacussion are 
especially Interesting owing to the large variation in theii bght, ' 
which amounts to about two magnitudes in each case it is 
noteworthy that of these two were found by Mdme Ceraski, 
and one by her distinguished husband 

ThbNrw OnroA OBSiavAroRY^IIerr A. Orbmski, who 
has been appomted director of the new astronomica] observatory 
at Odessa, has recently issued his first report, dealing with the 
foundation of the instStuUon, its instrumental eauipment, and 
the scopa of the proposed pru^mme of investigation 
The oha sr v a to^ nmo boon established as a beanch to the great 
national institution by the governing body of the PuUova 
Observatory, cfale^ owing to the efforts of Prof O Backluod 
during 1895 and aforwaros. 

Id the summer of 1897 the building operations were com 
menced, and in August of the following year, 1898, the transit 
instrument waa iosbxUed, the vertkal circle being sat in position 
duriim February 1899. The buildings are three m number—a 
tranitt boose, and two buildings for housing the meridian marks, 
or coUimators. The instrumental equipment consists of a transit 
circle, with clock, chronograph and meridian marks, and a 
vettioal circlt. 

The Uanit has an obiecUve of 108 ram aperture and 1 50 ra 
focal length, fay Strinheu, and is furnished with a seJf-RgW^ng 
mteroraeter, py Repoold The mendlan marks are situated 
about 119 metres north and south of the transit pier, and coo 
silt of round each pmreed with a small hole 1 5 mm in 

diameter, which befog Illuminated from bt^d by an electric 
laM, forms an artificml sur of about a-x oiagnltadc 
llie vertical efaefo, by Repeold, has a StrinbeU objective of 
108 mm agprture and I *40 m, focal length Both these inttru 
menu are mounted in the nme transit house, w^h is so 
constructed that, the oentral portion remaining statioiiaiy, the 
ends may be tiaversad easewards and westwaras respectively, 
thus uncovering the instrameoti 
The promimne of the ofoervatory is to be somewhat siimlar 
to that at Polkova, aacept that ofaemrvations of staia are to be 
made aheraatejU with cim Inatrument night Ij nlriit, and not 
with both togeoer, the fint list of 176 stars being included in 
the report, 
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HARTLEY BOTANICAL LABORATORIES OR 
UNIVERSITY COLLEGE, LIVERPOOL. 

A FTER occupying for twelve yean small and, in mauf 
^ respects, unsuitable rooms in the old CoUera boildfogs, 
the botanical department of UnlversUy CoUegsv UverpoolTu 
at leitfth to be housed in a new and commodious institnta, the 
munilfoent gift of Mr W P Hartley, of Aintrecr UvurpooL 

The site of the new buildings, also michasad by Mr. Hartfoy 
for the College, is a very fine one The buildingi have an cost 
frontage of 37 feet and a north frontage of 85 leeU The total 
height to the eaves is 54 feet, divided Into three principal storks^ 
with two mezsanmes In addition to a bamment. 

The main entnnee leads through a vestibule, 8 feet wide, into 
I a hall, aj feet by 30 feet, in which is placed the suircaM,*6 feet 
I wide, open by means of a well to the lantern light at the top of 
I the bniidlng 

The basment floor is occupied by store rooms, lavatofies 
and heating chamber 

The ground floor is mainly occupied by the museum, 45 feet 
long by 34 feet broad This is turrounded at a hekht of 10 feet 
6 inches by a balcony with open ironwork balustrade, which can 
be entered from the meexanine floor or by an iron spiral stair 
case from the ground floor of the musenm The museum will 
throughout be fitted with cases made of Amencan canary wood 
with movable glass shelves Ii is Intended that these cases shall 
contain mit only morphological specimens illustrative of the 
scientific aspect of botany, out also specimens of all products 
of the vegetable kingdom used in the arts, such as timbers, 
pharmarfmtjcal products, cottons, hemp, flax, and food products. 
Doth in the nw and m the manuiaclured state It is h^cd that 
by this means the new botanical laboratories will bmme a 
centre of information for the general public on matten of 
economic botany as well as on the more strictly scientific aspects 
of the science 

The museum will be provided with a lift running to all the 
floors abovfa, so enablixig bpedmens to be expeditiously and con 
venlently oi^e available for teaching purposa in the laboratories 
and class-rooms. 

On the ground floor also there is a workdiop fitted with 
lathe, carpenter’s bench and tools, 10 that small repain may be 
cairi^ out and simple machinery constructed witiiout necessi¬ 
tating the calling m of special workmen. 

There Is also, in connection with the museum, a preparation 
room. In which stock museum jars and boxes wiU be kept, and 
in which the various speamens to be exhibited In the muaeum 
will be mounted, prepared and labelled. 

The fint mexsanlne flocw is partly occupied, u already 
mentfooed, by the museum balcony , but there is also on this 
floor a small class room fltted for about twenty stndenta, 
furnished with the Decena r y fittings for the teaching of advanced 
lecture classes, and the herbarium fined throughout with dust- 
tight cases and boxes for dried plants. Room is also provided 
on this floor for a staff lavatory 

On the first floor is placed the hum lecture theatre Thk 
room, which Is ox feet long by 34 feetbroad, will accommodate 
100 Btudenta. The scats arc rund at the back fay a gradually 
tncreaiing upward curve, and the room b fUted with a specUUy 
dctignedlectaro table, carrying electric switdiei, gas, watan and 
other needful applianM for public lecturer Opering off the 
theatre b the pr ofe ssor’s private room, wifo an acflaenit private 
laboratory, both of which will befhriuiheda»deqmp|Mid with the 
requisite hookcues, apparatus cates, and labonto^ appiianetw. 
On thb floor also b situated the depailMBtal ofoim whoae 
shelves will be Aimbhed with not on^ the best known ootanical 
text-booka for reference, but also with several of the more 
Important botanical Jouroab. 

The second mestanine floor carri« the mcaidi laboratory, 
the axpiximemal physiolagy bfooiatOfy, and the dark room 
These rooms, perhaps the most importanl In the buUdiiig, viU 
be fltted with all the more essential applbnces for sn atomkal 
and ^ytiologlcal leaearch, whilst the wk room will bs ava)l 
able toth fbrmIcrDphotographicwaik and far sadi phyilologicil 
experiments as canTbc eooduetad only in the abseobe of ttgbt 

On Che second or top floor b phM the huge and waggifr 
cently Ugbted Junior bboiatory, ca p ehk of aeeqenpwibhg 
sixty five mudents at one time, and fitted with tpeefoOy non- 
Btructed b en c h es, eases for mi ct ce C o p ea and appaiMuik and the 
Decenary teaching applbacea. There wih abo be pfoeori mv 
thb floor a felly e^p^ eenior bboraiory^ cspsfale'ef ane o mr 
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twelw itiidetttit «■ watt u dcBomtimton’prirate room 
wHabonton 

Oa 4ha roM tbm wlU ba • mall gmnhoiua with accen from 
tba tanlor UiotwtQfT* 

ni MMinga will be lit tbroq^unit with dcctrlc light, and 
Um will ba aleetrfa bell and apeakirtg tube commnnicaaiion 
betwactt the dUlmot pnwue rooma, portar'a room, and work 
ahA 

Tbt wbok of the fiimlture and fittings have been denned 
hf Piofeanr Harvey Olbaoo and Mr F W Dixon, the archi j 
tidu so as to facilitate in every possible way the work both of i 
gfti j e mg and tcac hei i* 

The hunitart gcMrally will be of pitch pine, and the cases of 
polittied Canary woo^ Tbe staircase will have solid polished 
stone steps, and the walls will be plastered aad paintM Ex | 
temaUy ute huHdinn will be fitced with li inch Roaboo fanck 
wiUi CM sandstone dremiga. 


teachers. In this school, as In all other* in thU ptoWnoe, two 
hoars’ inatnietlon weekly in firtiit cnlture, gardening and general 
fanning during tbe last two years of the coarse Is reqaWea This 
has bm oompolsory by law since 1895 Ontline toggestions 
for this work are sent the principal of the school by the pro¬ 
vincial government, as follows — 

Outline of AoaicuLTURAi Course in iue Hiohbr 
Grades of Rural Schoois in the German Rhine 
Province. 

First Year 

A^rti €Hd May —fi) Inner structure of plants, plant cells 
and tiBiaes and their hincuoni (2) Outer diviMons of plants 
(a) The roots—their function in the nourishment of plants by 
the absorption of mineral matter, as phosphorus, potasaluin, 
sodium, iron, chlorine, and water , (^) the trunk—its branches 



Hartlsy Boumcal Labontona*, UnnwHlty Cellaga, Llvarpool 


Altogether It may be said that Mr Hartley’s gift will provide 
University College, Liverpool, with a botantcal laboratory 
worthy to stand afongade of the petbofogical and physlologica} 
laboratories, the recent ^cndld gift to the College of Mr 
Thompson Yates. Tbe boUding will be taken in hand im 
mediatelyi and will, in all probability, be ready for occupation 
before tbe beginning of the auiamn lerm of 1901 


SCHOOL GARDENS 

AS attentloa is being given to the question as to the subiects 
“ which should be taoght In rural primary schools, and aa 
the observation of living things under natund coodltiona is 
dowly oominw to be regarded as an cswntial part of tbe cduea- 
tfon of a dmd in the cornitry, a description of a course of 
ffistmetion of this kind, given in a Gennao elemental school, 
Is of Ifitenit at the premt tlnw. Such an account, by Mr. C & 
Soihb, has been published by the U S. De^mcnt of 
onftofe ae Cmidbr Ko aa, and Is here samvarised 
The sdKKd la situated at AlAer, a village of some aooo in 
hiWtafifi% In tbi German Rfa m e Pravinoe, between Bonn and 
pafegEii aad Is whet is kaown as a ««people’s adiool,^ which 
ii amWfmfobt to our public etemenury tebool Only the fimda 
mdVdX pie tauj^ in theee aebooli, and tbe wboJc 

nmirsa b mwqtofld In riffnt jTostt ** 

Ttm Alfter comnoii school contains 400 pupils and rix 
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and buds, the Uructurc oi the carubiuoi, and the occurrence of 
ring growths. 

yatstf -0(1} The leaf, the nature and function of chlorophyU 
in the life of tbe plant and the effect of light on chlorophyll 
development, breathing of plants; nourishment of plants from 
atmoapherio constitoents—carbon, nitrogen, oxygen <2) Tbe 
blossom and lU fertiluation (3) The fruit, seeds , repro 
I duction of plants by vedi and by division of members. 

yw^.*(i) The soil and its improvement-^lime soil, clay soil, 

I loams, sand, (a) The using up of plant food and Its replace 
moot by barovard manure, compost, wood ashes, and indirect 
I mannres, as lime and gypsum. (3) Influence of the cbmate on 
plants. 

Ai/ffuit^iA) Fruit culture {|^ Planting and nurse^ 
management of seedlings (2) The moat important methods 
of fruit improvement—root and stem grafting and buddiitt with 
active and dormant bads. (3} Management of improved <ieed- 
ttngs Id the narxery—formatioo of Hie trunk and top, trans¬ 
planting , handling of trained trees, especially espalier forms, 
with r&Knce to their training apiinst schoolhonse ualla 
(4) f^nlturc of smalt frolts—gooseberries, currants, raspbemes, 
Mcawberrlts and bladcberries, setting ^pe vines and their 
afterculture 

->(B) Fruit utilisation (1) Ripenfiw of the fruit, 
gatiiertitt, sorting, and sconi^ winter fruits. (2) Fralc varieties 
—selectfoD of the more commendable sorts with r^ard to their 
suftablcncss to different climates and soils and at varying 
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ftltitudct. (3) Dr^ng fniiti; prewHng, nuking fnilt mrrupt; 
wine nuking Thii work li punned eipedidly the girU 
Ocifihtr attd AVcvw^r — (C) FntU tree management (i) 
Planting trees| pruning the roots and branch^; watering 
nealy Mt trees and tnng to stakes, (j) On’s during the first 
year , top pruning (3) Management of old trees—r^vcnatlng 
by pruning, grafting and scraping the bark (4) Diseases <m 
fruit trees and their premithm—loot growths, blights, gum 
excrescences, and frost injuries. 

Dtcfmber *^(i) Fnemies of fruit trees In the vegetable king 
dom—mutletoe, mildew, lichens and moss. (2) Aalm^ 
enemies of fruit trees—rabbit, mole, marmot 
JoHmry —June biy, plum, apple and pear curculios, 
wasps, white butterfly t woolly aphis , and winter canker 
worm 

FeSmaty —Minerals soft coal; stone coal, petroleum , 
day and its application in the manufacture of pottery and 
bncks, table sut 

Mmrtk —Iron, lead, copper, nickel, gold, silver, German 
coins. 

^/n/ and May —(i) Garden work—laying out plats, spad 
1?*’ manuring, sowing seed, watering plants, hoeing (2) 
Vegetables—white and red cabbage, aav^ cabbage, lettuce, 
Sfunach, carrots and onuma. 

ywwv^fi) Legumes—beans, peas (2) Asparagus, cucum 
hm (3) UI libation of vegetames—drying, (dckling, making 
hUo kraut and preserving (4) Field work—plowing, harrow 
hig, rolling 

Field crops (i) Cereals—rye, wheat, oats. (2) Pou 
toes, beets. (3) Foddei crops—clovers, grasses. 

— (I) Neceadty of crop rotation and consequent 
ttcthwb of manuring (2) Weeds in garden and field and 
tbdr eradication (3) Animal enemies of plants and their 
control—field mice, phylloxera, asparagus fly, ground flea. 

Stpiembtr —(i) Cabbage butterfly, gooseberry measuring 
worm, pea weevil, army worm (3) Useful insects bees, 
ichneumon fly, useful mammals—mole, hedgehog 
OetpbiT and Number —Plant enemies among the birds— 
jsvallow, nightingale, lark, robin, owls. 

Di^mbtr —Domeitic animalv^ogs, cattle, horses, chickefi, 
doves. 

Fihrnaryt and Monk —Physiology of man 
whole work of spading the toll, planting, seeding, culli 
Uvating, pruning and Wvesung the crop m this garaen, 11 
done entirely by the boys of the sixth, seventh end eighth 
grades under tne direction of the principal, who always works 
with them Two hours a week are given to this work during the 
growing season and at such times as the conditions of thegMen 
may require About twenty boys work in the ^puiden at one 
time, while the remainder of the pupils of the pnndpars room 
arc having exercises In gymnastics At the time of Mr Smith's 
visit to this school a part of the pupils were sowing seed, others 
were covering them with soil to the required depth, while still 
others were laying out paths, picking off the d^ leaves from 
flower stems, rephuitlng beds, watering seeds already sown, &c 
A few days later the (nuts required attention } wall, espalier, 
and dwart fruits reaulre to be summer pruned, the friiiu to be 
thinned, insects to be gathered and destroyed 
The children use the pruning shears and do the actual pruning, 
each pupil being given an opportunity to trim some portion of 
a tree , but no twig was allowed to be pruned nnul it was per 
fectW clear that that particular twig required pruning, and, in 
dead, to be pruned in a particular place which the pupil himself 
flm determined upon when it comes time for budding each 
pupil buds trees la the nursery The fidi pruning is always done 
kj the childrtn. and amall fruits, vines and shruGi put in order 
for the winter by wnpping some with strew, laying others on 
the earth and oorering, apd the like 
The garden Is intensify formed and made a source of revenue 
The reme soil U utUfoed for two or three crops during the grow 
iDg eee t o n and the produce sold. Thu gives the pupils an 
opportunity to teare what crops best form a saoctisiuQ with 
eadh other daring the eehaon, and also gives them pne^ice in a 
limited way in preparing and putting up fruits, flowera and 
vegmablas fer theMifcec. 

The principal Is hotfostomed to walk through the garden each 
morning before school Should he discover a harmfol Inaect or 
disease, a srcciraan Is Immediately taken to the schoolroom and 
the nature and work of the Iq^rioos agent shown to the pupils 
and discussed Thfe enemy fo etpedaliy hunted for durt^ the 


following work hour, and the chOdren are ashed lo ererefa the 
gardens at home for ilmUar insects or diseases. Thus by deHy 
association with the garden, dally watching for eveiV new 
development and dalfo dlscwons and expliuiatlooii, aU the 
phanomena of the ganjm are encountered and brought to tbu 
attention of the pumls before the year's cycle b at an end. 

OcoBMonally the oees are made the subject of a epedal lereptf 
in apiculture One morning a hive swarmed una flew by the 
school window, alighting on a small tree. The seboM was 
taken to obeerve this phenomena. The queen was found 
among the mass of clustering beea and was maced in the biee»^ 
the workers were gathered and placed with her, and a new 
colony was fnnned Work in the apury Is Incidental but no. 
opporiuniiy is lost to make available anything of an espedalfo < 
instructive nature concerned therewith, and in the nature yrora 
iKe history of bees u considered. 

So likewise flowering plants in tbe school windows are Ittd 
dentally made a means of instruction. The principal's room 
contains three windows. These are filled with potted pkuita* 
The children (boys) are allowed to tend these flowers, to water 
them, guard them from insects, remove dead leaves and 
hlossoms, and are permitted to have all the cuttings from the 
plants, either to take home for themselves or to plant in tbe 
school garden 

Very few of the ichoola In the Rhine province have such a 
practiw course of agncultural instruction, tbe tendency being 
to confine the work to the schoolroom. Thu is the usual case 
in Bnttfh schools, and only in a few districts Is the school garden 
used as a means to interest pupils in nature and instruct th em In 
some of tfie principles of husbandry 
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UMiyERSiTY AND EDUCA TiONAL 
INTELLIGENCE 

Cambiidok.— The Smith’s Pnses are awarded to Mr J F 
Cameron, of Galas Allege, for an essay ** On molecules con 
sidcred as electric oscillators,’* and to Mr R. W H T Hudson, 
of St Jqhn's College, for an essay on ‘'Ordinary differential 
equations of the second order and their singular soluiloni.** 
The names are in alr^bttkal order Mr Hudson was Senior 
Wrangler, and Mr Cameron bracketed Second Wraneler in tbe 
Mathematical Tnpoa of 1898, and they were placM alone in 
the first division of the First Class in Part II 18^ 

Mr T H Jeans, of Trmitj College, has been elected to the 
Isaac Nearton Studentship m astronomy and pfayskal optics. 
Mr Jeans wan Uiicketed Second Wrangler in 1896 

The Council of the Senate report that the Benefoction Fund 
initiated by the Cambridge Untversily Association now amounts 
to 55,430/ They suggest that of thu sum 35,280/1 should be 
appropriated to balldingB for tbe departmenis of Botany, Law 
and Medicine, in addliion to 8070/ specifically assigned to Law 
and Medidne by tbe donors. 

Dr J N Lingley u to be appointed deputy professor of 
Physiology for Sir Michael Foater, M P , until Michaelmas 
1901, at a stipend of 300/ a year 

Mr F G Hopkins, University lecturer in Chemlnal Physi¬ 
ology. was admitted to the degm of M A kamrit fOium 00 
March i 

The Council of Bedford College will in June next award an 
additional soenoe scholarship, the "Henry Tate ScboUisbip," 
of the value of 504 per annum for three yean. TMa acfoolarship 
was endowed w the late Sir Henry Tate, and is to be for tbe 
first time awardrd in sclenoe 

In answer to a question asked by Sir Mkbael Faster in the 
House of Commons on llnirsday last, Sir J Goist sfdd tbe 
Government is foUy ahve to the importance 01 scUntlflc teaching 
In secon&ry sebot^ and will take care that nothing k donr in 
tbe organisation of tbe Board of Education toimpede naeffideoey 
and progress. 

The policy of the Michlnan State Agrieutturel College, a 
report upon whlcfo b included in the Report of Um MkBgMi 
Board of Agrbaltura Just received, k to edaeate youths iod 
young women for tbe form, and to ^ve tbek indi tnowledge 
and msplnaloo aloitt the varhms Unei of agdeuttanl wock as 
will induce them to follow tbk calling after IcKving tbe CoUegt. 
When the College wall opened fotty years ago, many 
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thamaelvet by work upon the College farm 
j nmnmri Mod during the long winter VACutkm they teught 
ikidot echoelSi therelqr eandng enough to pay their expentei 
ut College Bat coodiliont in MTditgan have veiy mnch changed 
ihice that Ume» and the long vacaaon ia not now m winter, aa 
waa formerly the case* but In aammer, Stadenta, who have not 
tearnad the ordinary operationa of farm work liefore entering 
the College, have to apend one long vacadoa on the College 
fofm, Aa the College form and park cover an area of 676 acres, 
U pk»ty of opportunity to study practical agncultnre 
^Tba report w the Bapenmental Station provides the students 
and the formers of the State with much useful information 
influence which the Station exerts upon the agriculture of 
the State may be estimated from the fact tW more than 24.000 
copies of t^ bulletint are distributed* These bulletliia, which 
deal with sudi suUecu aa ** Sugar Beets in Michigan,*’ *<£z 
percents in Com RanJim,” Commercial Fertilisers,” ** Bac 
teria and the Dairy/’ "Feeding Dairy Cows," " Injurions 
Iitaicta," and *' TuDerculoais in Cattle,” are m no wise com 
pihuioos, but records of results of original mveitlgatlons t their 
value as a factor in the development of the agriculiure of the 
State must be very Important 


SCIENTIFIC SERIALS 

Am^tan Jcmmal of MaiMimaius, vol lali No i, 
Tanuary —Appareil k liqoide pour I'lnt^ration giaphique de 
Certains types d'^uaiions diffi^ienlielles, bf M Petrovitch, is a 
continuant of the article, ” Sur rint^^tion hydrmuliouo des 
equations difKrentielles," the same author (vol xz. No 4) 
The article dttribes an appiralus, exceedingly easy to con 
struct, which gives a means of solving certain eqnafions, 
**int^^blei analyuquement, mala il est commode pour let 
appbttUons d'avoir une methode raplde et sflre pour la con- 
aimetioa m^nique de leura courbn Int^gimlea —The next 
papeti proof that there is no simple group whose order hes 
Iwiween 109a and aooi, by O H lang and G A Miller, con 
linufs the search beguo t Holder, and carried on by F N 
Cole and Burnside —T F Holgate cootnbutei a note additional 
to a former piper on certain ruled surfoces of the fourth order 
The surfoce for which the nodal hnet are real and distinct, 
FB^ and that for which the nodal lines are ooincideot, Fg^ were 
prevKrasly dishniKd, but no mention was mode of the surface 
for which the nodal lines are Imaginary, though the existence of 
such a surface must have been m mind at the time From the 
geometrical standpoint a study of the separate surfaces is of 
considerable interest—H F Stocker’s non Eaclldian propenies 
of plane cobfos is an interesting diacusalon on the knes of 
CUflbrd and btory —Dr E. O Lovett gives two notes (1) on 
the dlflerential iDvarlants of Goursat and Falnlev^, and (2) a 
supplementary note on projective invgnanta (see the April 
Na of the last volume) —Ortam sub-groups of the Betti- 


Mathieu group is a slight addition to a 
£ I>ickson lAmma/s ^ Jfo/iftswa/frr, 

Na (i8m) Of the ymifwaO . 

gives a brief note on the excess of the number of combinations 
in a set which have an even number of Inveralona over those 
which have an odd number —On Lie's theoiy of continuous 
groups, by E. W Rettger, following up Study's and Taber*! 
work, Investigates the two- and three panuneter wb<gnnips of 
the general projective group in two varlablet, and of the general 
homogeneous linear gioups in three variables, enumefated by 
Lie on pp. 288, 519 oThis Comitmttorli^Ao Grmp^, end hk aim 
k to show that singular transformatioDS occur among the tians- 
formatlons of many of these sub-groups,—V Soyder writes on 
lines of curvature on annular purfoocs having two spberfoal 
direetrices. Sereml interesting gtooistncal results are given 

MmUkfy Febraiury — 

Ofan aiofogical recoil for the Brash Emmre for 1898. Of the 
cig^kteen rspresentative statloai from which obsetvatioiis are 
regular^ received, the Ugbest shade tempeimtare was recorded 
at Adelwda, |f3* 3 on Jonuoir lii and the lowest at Winnipeg, 
-34**6 on Doctmoer 31, with the greatest range In the year, 
idP*!, the least being at Grenada, 19**8. The driest storion 


I by Dr Lb 
1897 , cf alto the Toly 
) -Dr W. H. Metiger 


woe Adelaide, 


ww AWBw, wcon fauinldiiy 59, and the dampest place, 
Colombo (Cvvlm) iod Trimded, mean httmidliy*6a Adidoide 
also Mgistered the tempaotun in the son, 173* 7 The 

C test loiaCall o ccur re d at Col om bo, 103 t inches, and the 
, 15*6 Inobeib M Melbourne. The most chmdy place was 
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London, the average amount being 6 4. The table shows a 
renuirkable timilaniy to that for 1897 , there are only three 
changes in the summary of extreme values. Malta, m 1898, 
hiid a runfidi (29 2 inch^) nearly ten Inches above the average 
of 15 years, and probably the greatest on record 


SOCIETIES AND ACADEMIES. 

LONDOh 

Ph3ralcal Society —Special meeting held by invitatloo of 
Prof Callendar m the Physical Laboratory of University Col¬ 
lege, March 2.—Prof G Carey Foster, F K.S , Vice Premdent, 
m the chair —Dr F O. Donnan read a paper on the relative 
rates of effusion of argon, helium, and other gases. The intro¬ 
duction to this paper contains a riiort account of the work which 
lias been done on the efluwon of gases. This is followed by a 
theoretical InveatigatitHi of the subject, upon the assumption 
that the ideal gas laws are obeyed, and that the back pressure 
never rises above a certain fraction of the internal pressure 
This gives rise to fonnulte which are different from the square 
root of the density law of Graham The formula denved from 
Hugonlot and Reynold's work gises the ratio of the times of 
effusion of two gasa whose specific heat ratios are I 408 and 
1*67. equal to 1 06 times the square root of the ratio of the 
densities The constant derived from Parenty’s work is t 084. 
The theory therefore indicates that argon should effuse faster 
than would be calculated from Graham’s law The gases used 
were ox)gen, hydrogen, nitrogen, carbon mon oxide, carbon di¬ 
oxide, cyanogen, argon and helium, and they effu^ Ihrougfo 
small hmes pierced in platinum foil When the holes are large 
compared with molecular dimensions the phenomenon k one of 
efflux on a small scale In the actual expenments this was the 
case, although the holes were sofliaeDtly small to cause 
appreciable viscosiiy effects* By employing two or more 
oDservmiions in conjunction with the relative viscosities of the 
gases used, an apparatus constant was determined which allowed* 
tnese effects to m eliminated The observations showed that 
argon effused 3I per cent faster than as calculated from the 
densities alone. This agrees quallulively with theory, 
and affords a confirmation of the high specific heat 
imiio of argon Hydro|reD, oxygen and carbon-mon oxide 
effuse in the manned predicted 1^ the theory for gases having 
the same, or nearly the same, specific heat ratios Carbon di 
oxide whra oompam with oxygen appears to effuse l per cenL 
foster than as cakulalcd from the densities. This result u not 
in accordance with the adiabatic theory of the efflux of ideak 

K The results for helium are not uniform, but show that 
ihaviour is unlike that of argon, a result not foreseen by 
the theory If account be taken of the deviation of ordinary 
gases from the ideal Itwi^ il is possible to obtain an expression, 
for the efflux which conlaini a correction term involving the 
constant K of the Juole-Thomson effect The sign of this cor¬ 
rection term shows that a real gas will effuse more rapidly or 
more slowly than an ideal gas of equal density and sp^fic 
heat ratio, accordli^ os K Is positive or negauve The sugges 
tmn is made that p^bly the anrnnaloos results obtained with, 
carbon dioxide and helium may be thus expUlnerl The devla- 
tioiu of the observed results from the results calculated for an 
ideal gas are. in the case of carbon dioxide, in qualiutlve 
agreement with the theory proposed In the case of helium, 
they would be 10 If that g/u possesses a negative K —Lord 
Raykkh congratulated the author, and pomted out that in the 
cose oTvery small apertures the gsys laws might not be obeyed 
The ratio of the dimensions of the aperture to the length of the 
mean free path determined this, and not the ratio of aperture to 
molecokj dimensions.—Prof Kamsay and Prof Everett ex- 
Gyessed their interest in the work.—Dr Donnan thanked Lord 
Rayleigh for hk correction, and stated that the apertures used 
were about -N n>m. in dkmetcr —Mr E C C Baly 
ittd a paper on the dlsUllation of liquid air ana 
the compofiiion of the gaseous and liquid phases. 
From the experiments described in thb paper, the 
author has drawn curves showing the rclabcm between the 
oompodrioo of the gu evolved by boiling liould air and uiu 
tempemture, and between the composition of the liquid and ine 
temperature, both at constant (atmospheric) pressure These 
ourres enable the temperature of boiling liquid air to be at once 
aoctmtely determlnea by means of an analysh either of the 
liquid or of tbegu evolved* The measurements of tempenuure 
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were made with a Callendar compenaated conatmnt preasara 
hjdrogeD thennoiiMter The corractioD for the contniction of 
the gum bolfa wai deternUiMd hy meaNring directly the Unear 
eapanuoD of glaai betwera - ipoT C and 9 D* C Thu waa 
found to be Ysooooyj, R^gnault’a meawiement between o* and 
10* being 10000085 The valoei for the bdliog pointa of oxygen 
and nitrogen agree durfy well with thoae given fav Olieewiki and 
Eitreldier Boiling nitrogen baa a great tendency to luper- 
beat Thii can be obviated by paaaing a rapid current thresh 
the boiling liquid, or hy dropping In piecca of copper Thm 
doea not appear to be any connection between the ratio of the 
vapour premiea and the compoaltion ot the gaaeoos phaae m 
the distalatloa of o x ygen and nitrogen at conatmnt preacure. It 
ia propoaed to inveit^^ the diadllMioa at cooatant temperature 
Prof^ Mmaay drew attention to the uaea of bquul air for 
canning on reaeatchea at low temperaturea. It u naa exploaive, 
caay to work with, and la eaaily kept either by meana of a 
vacuum Jacket or by aurroanding it with cotton wool Prof 
Oriie»dai- referred to the quealion of luperheating, and atated 
that conatant preanire thermometer waa more aocuiate than 
the conatant volume one for meaannim low tempmluret.— 
paper on the reveraibilliy of galvanic ceUa, 1 ^ Mr. T S. Moore, 
waa read tw Dr Lehfemt. In theae experimenU the reveni 
bOlty of cmla, auch as the Daniell and the Clark, which are 
aaaamed to be reveralble, waa tested by aUowing tbe cell to send 
a current, and by aeiuiing a current through tbe celL Tbe 
E M F *8 of the cells were determined by means ci a Crompton 
poteotioineter, and from (he E.M F *8 on open and closeddr- 
euita the internal naistances of the cells were caknlated Prof 
3 P. Thompson asked if experimenU had been nude upon 
Lcclanchd emb where the producU of the acdon escape. Dr 
Lehleldt said that expenmenu were not made upon these cells 
becauM th^ were known not to be reversible — A paper on the 
damping ot gilvanonicter needles, Iqr Mr M Smomon, was 
postponra uadi the next roeedng 
Zoolojrioal Society, February aa^Dr Henry Wood 
ward, F &S., Vice-Present, in tbe chair -—Mr Oldlield Thomas 
exhibited a specimen of a kangaroo Itom Northern AuaUalla 
allied to Miufajms ni^if,butdiatlnguUbed by lu pale colour and 
long soil for« It waa propoaed to runie the species M 
after the Sodet/a PreaideDt, who had given the spedmen to the 
Bndsh Museum —Mr. Thomas also exhibited a lungaroo firom 
Western Australia, apparently referable to rvder/Mr, 

but separable snb-spedfically oy iu nearly uniform rufous fawn 
colour It was named Macros rohm^tus tgrvimu —Mr R 
l^dckker exhibited, on liehalf of Mr Rowknd Ward, the 
horns and skins of a male and female, in the wuter coat, the 
sheep which, on tbe evidence of spedmens in the summer dress, 
he had recently named Ovis tairtiuh —Mr Lydekker also ex 
hiUted, on behalf of Mr Rowland Ward, tbe skull, horns, and 
skin of a remarkable ibex obtained in tbe Altai, which he was 
inclined to refer provlwonally to Ce/ns r^Mrsce dnmwgMri — 
Mr C W Andrews gave a brief account of the land fauna and 
tbe general physical futures of Christmas Island, acoompanied 
by some lantern illuatradoos. He then read a piper on tbe 
marine founa of that Island, and pointed out that, the conditions 
being unfavourable, no sj^emw attempt to collect marine 
aaimala had been made, but that, neverthefsaa, a certain number 
of specimens bad been obtained, which were enumcfatcd and 
described hi this paper by various apedaliata. Mr £ A. Smith 
had determined twenU seven spedev of Molluscs, all common 
Indo^Paclfic forms. Of tbe corals Mr, H M Bernard had des¬ 


cribed abdut twenty two species, referable to fifteen genera, two 
of thekn, vlx. anrHuimris and 

being new Tbe sponges had been determined If r R. Kirk 

patildt, and were refot^ to ihirty-one species and twenty-four 
genera, of which rix new species «nd two new varieties were 
described. From sand drcciged from a depth of eleven fiuhoms 
Mt. F C Chapman had detennmed twenty-four species of 
Fotammifera.^Mr. R. Lydekker communkmtod a paper by Dr 
Eloar Lonnberg, of Upsaia, containing the renilU"or the dis 
section ^ the son parts of several specimens of the musk-ox 
{flvihft iMhAeUtr), obtmhed in Oreenland during the recent 
Swedirii Expedition under the direction of Prot Nsihoat The 
result of his obeervatlons was to indicate that this animal could 
not be regarded at a member of the Caprine grow, while it was 
equally Wwly separated fkom the la the absence of a 

kaowlei^ of tbe sofLpans of the Talun (Btuhrmsh the author 
^ unaUe to aeccpC the suggested affinity of the musk-ox with 
Sat ammaL CooMqttcatiyVTor the present at least, U might be 
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ngarded as npreaentlng a subfhmlty by ItselC—Hr, F. S- Bift- 
dud read a paper on the anatomy of an earthworm, Am 
kumim reucMrw, a specimen of whim he had lately bad sent to 
hhn from AihaatL This species bad been dasmbad bf Dr- 
Benham in 1895, chiefly from external ehaiaeten, no detailed 
acoomit of Its internal structure Imving been given p^cr 
was reed by Mr < Oldfield Thomas on the mammals obOMad 
by Mr H. J Mackinder during his recent eaped td on to Howt 
Kenya, Brlttrit Best Africa. Fourteen spedes from tbe memptatn 
were enomented, besides five others specimens of wbidi had 
been obtained at NiarobL Three species of Damy (/ Vmw/a ) 
were dctoribed i one f/* jacksmi) from the Eldoma Ravine, Hire 
P but with coarser for and more prominent doraal 

spot; a second (F miocktmdtri^ from tbe alpine cone up 
on Moant KeDyi^ like P jtuksenit but lai|^ and with muen 
longer for; and a third {P ertmthuyi) from the fores ts at the 
foot of Mount Kenya, allied to P but more rufous and 

with a whitish dorml spot. 

Llnntan Society, February ic.—Mr C B.Qaffce, F R.S , 
Vice-President, in the chair —Mr R. Morton Middleton, 
exMbited a series of specimens of A^mium BradUyi^ 
Eaton, one of the rarer rock ferns from Tennesree, to show Us 
extreme variability The slmidest fronds exhlblced were found in 
a damp, cold, perpendicular rift, which no sunshine could enter, 
at an elevation of about 1700 feet, these fronds had the simple 
pinnate structure, srith green rhachU and rounded, toodied 
pinme of A vfhEA, Huds^ but were more oorlaceous than in 
that species. Dr. Gattinger, author of the “ Tennessee Flora," 
sras satisfied that the plant was A virtde, and General Kirby 
Smith, who had had ample opportunity of studylag A BruAkfi 
OP the eastern slopes of the Cumberiaad Plateau, remarked that 
A vifitk and A BradBjA were so much alike that they might 
be varieties, llie other planu exhibited, however, shosred a 
gradual tendency to become more and more corapoand, cuhaln- 
atidg In a luxuriant specimen with pinnatifid fronds 10 tfiches 
long, the green rlmchii becoming purple and shining in all tba 
plams exposed to thesun's layi.'-Mr f C Shenstone exhIbUad 
a collection of 700 photographs of Bndsh flowering plants, to 
show what could be accompUuied by means of the camera ia the 
direction of botanical llluitnUion He contended that photo¬ 
graph «ru tbe only means by which the lines and masses of 
our flowering pUnts, as truly characteristic as the less subtle 
characters by means of which botanists group and arrange plants 
Into orders, genera and spedes, could be readily reproauced. 
He explained tbe various technical procetaai and apparatus 
nccQuary for suocetsfol plant photography, and alludea to the 
difficuitire Inseparable from tbe photogn^y of plants in their 
natural habits, &c. His xemarks were Ufustiatea by m ea ns of 
lantern slides.—The Zoological Secretary gave an sceoant of a 
paper b> Dr R F SchariL Keeper of the Natural Hlsto^ C0I- 
leodoas In the Science apd Art Museum, Dublin, describhig a 
Land Planariao discovered by the author in the li enees during 
the autumn of 1899, whicn be had named RkfuehaAiimm 
MawisL The paper contains a deKription of the leading fiwu 
of structure of the worm, whldi is a coloreal representwvf of 
tbe genus to which It belongs, since it measures ijo mlltlm. m 
length—/ r. twke that of the largest spedes of tbejgnus hitherto 
knoivn. It was found at Exux Chaudes, aooo met above sca- 
level, coiled round the rimll of a ffgitx tvesiMrw/fr, Whkh it lud 
overcome and was abent to devour —Mr J B. Garrutbrnt ex¬ 
hibited spedmens and lantern slidei Co illustrate the growth of 
the vegetuUc canker Airr/r/a 4 Utsnma on tbe Cocoa-plant, and 
gave an account of oartam eiperimentt which he haa made to 
destroy It without injury to the tree which it attacked. 

CAMnuiDOB 

PhUoiopbieal Boeiuty, Febniaiy 5.-rHr. Lannor, 
President, in the chair—lonisatioo of gases in an eleCtifo 
field. Prof. J. J Tbomsoo. The view put forward In tWs 
paper is that the Ionisation of a gu in an deotrlc field b brought 
about by the pcesehoe of ions already k the field These Som 
move under the ekctnc force and acqulra energy which tun ht 
spent in ktilskg Che gu It la riwwn that this- view srohld 
explain why an elcctnc field of definite sttengfh Is rfll|iflMd to 
produce discharge, why a thin layer of ^ la ekrtiid^ty 
stronger than a thick <hm, why tbe metrie stnagBi dimkUhes 
with the pcemnra of the gu until a eiltleal pras su rurti reushtW 
when the strength is a mkiuuim, u weU utoany {MtojUMa 
connected with tbe discharge through jpW at kw j residu to^ ^ 
On dUfereoiiai equatioM with Tw\pbl«H Dit 
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A< Ct DiKOft. The malti tsdud* thoM of Hamburger^ 

voL xciiL)i but on iomowhat wider (n 
applicfttiM and point to a fiuthar ganaraliiatlon —On the cal 
owkA of tbd double integral eBpmriiig normal corrcladon, 
W SbapfMud. When the mcaaurea of two organa vary about 
tMr QCfts value according to the normal law, and the 
atatitfical correlation of the two leta of variatlona u alao 
norwl* the fluency of joint variation within anv selected 
Unltt la emeam 1^ the integral conaldered in the paper 
—On the MmlhedrUm and tmnning of nystala of Dolo- 
mke Am Binoanthal, R. wily. Mr Solly ea- 
UUtid a number of cryatab with dlagtanu and modela to 
explain the hemlhednam and twinniiw Some new forma 
were notified.—Appanitua for maaaurmg the extension of 
vlraa G, F C. Swle Two wiica jf. B are bung side by 
aide from the aame aupport, the apparatus ia dragned to 
meaaue the eatenafon m B relative to 4 ^ which ia treated w 
a atantford. To the lower enda of A and B are attached the 
upper enda of two braaa framea C, D, and from the lower ends 
of these firamci there hang respectively a constant weight and a 
scale pan. The two frames are kept parallel by a pair of links 
so arnmnd ttet the frames are capable of small relative 
verticaT^placcinents. To the frame C ia pivoted one end of a 
spint level, of which the other end rests upon the ^d of a 
■crew worVJng in a out fixed to D When a load la placed in 
the pan hangup from Z), the wire B u stretched and the bubble 
of the level la diapJaced To bring the bubble back to its aero 
p^tkm the screw must be advanced through a distance which 
M eaactly equal to the eatenmon of the wire B In this manner 
an extension of l/iooo mUUmetre can be detected With 
copper wire it is possible to detect hyiteresia when the 
mwnram extenaion li onl^ i/ioo per cent of the total lei^h. 
—Magnetic disturbances m the Isle of Skye, Alfred Harker 
It baa loci; been known to chrobers that in the Coillln HiUa 
ibt compass often becomes uaeleaa as a giude. On examination 
it ia foujid that the most violent diaturbancea are localiaed at 
the uinmltj ami salient points on the ridges, and are due to 
intense permanent magneiiaation with a curtoualy irregular dls' 
tflbution in the mass of the rock This h ascribed to atmo 
spheric electricity It u found not only in the CuiUina, but 
equally on the moorland hills which make up all the north 
western half of Skye | the gabbro of the former tract and the 
basalt of the latter are both rocks nch in iron It ia next shown 
that areas aometlmea hundreds of yards m extent exhibit 
diaturbancea of a lower order, but Kill eavly verified with a 
pocket-compass. Such an area includes one or more centres 
of violoit local dblurbance, and there appear to be evident 
reladona between the two o^ert of phenomena. Finally, it is 
thM Bauch smaller and more widespread dutuibances, 
suS as those revealed hf Rudier and l^torpe’s magnetic 
sorvey, may also be referable to permanent magncuaatlon of the 
rocks. The alternative hypothesis of indacdoo seems in 
adequate in view of tlic known geological ooDKiluQon of the 
district. 

Paris. 

Academy of Scleneoe. February 36 .—M van Tiegbem 
in the dwir —On the law or diurnal rotation of the optical field 
forniahed by the siderostat and heliosuu, by M A, Cornu It 
is shown tw the rotatloD of the field has the mme period as the 
diurnal movement, and Is eondnuous and always in the same 
•en^ The field it vibion of the slderosUt remains absolutely 
■taliaouy when the polar distance of the ster under exammation 
Is equal to the supplement of the polar disranoe of the leflected 
diieedon, the fidd of the helioetat, when it can.be used, turns 
w)th an angular vdodty which is always greater than that of 
the daOy morement—On the oompondon of hydrofluoric acid 
by volume, by M. Henri Moisaan. Preliminary attempu were 
made to make fluorine act dlnctly troon a known volume of 
hydrogen, but as the reectkn proved to be too vigorous, the 
fimbe was pasnd into waterand the liberated oxygen, after 
being fteed mm owme by heat in g, meamed. The fluorine 
and Iqrdrogcn were found to be evolved on dectioMs in ex 
actly tUfftS eohuneei—Study of the aerdthempy of anthrax, 
by M.. & Arloiog. SxpenuMttts c ar ried out with the serum 
apan dmep riiow that unM the anmn ia injected immediate^ 
amr infotfion with anthrax, no curidve efifsota arc produeeu, 
thus rondcAig the serum of little tanctkal value. GiCatdU^ 


aacro APticad b the eflhets when the iojeedoa ef th^ 
wnemndaatdifibmu pboee, one cable oandgiitro b the veba 


Imvbg dw ssma a&eu as ten dmas this amount bjectod into 
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the doniuncUve dme.—The new observatory of ranananve, by 
M R. r. Cdlin —The Perpetual Secretary aanounced to the 
Academy the loss it had sustained by the death of M, Eng. 
Beltrami, CorrenioDdant for the Section of Mechanics.— 
Observations of the Glacoblnl comet (January 31, 1900), made 
at the Obeervmto^ of Paris with the 30 ^ cm equatorbli by M 
G Bigourdan —Obscrvauoni uf the Guicobini comet (19OQ, a) 
made at the Observatory of Besancon, by M P Chofludet. 
—On the application of nomography to the prediction 
of occultations 0/ uars by the moon, by M Maurice 
d’Oeagne —^ the method of Neumann and the problem 
of Diriehlet, by M A Korn.—On the fumumental 
kinematic equations of vaneties in space of » dimensioiis, by 
M N J Hatisidakia.—On the movement of light waves ana 
the formuke of Fourier, by M Gouy A diBCUuion of some 
recent papers of M Carvallo upon the same subject.—The 
Interpretadon of the tbcrmomognelfc effect in the theo^ of 
Voigt, by M. G Moureau —Remark on a recent note of M 
Tb Tomasba on the metallic cryKaULmtlon by electrical trans¬ 
port of certain metals m distillra water, by M D TommssL 
A reclamation of pnority —The association of molecules m 
liquid bodies, by M Daniel Berthelot The author applies 
his modified Van der Waal's formula, in which the co-volume 
IB nmrded as a function of the temperature, to determlao the 
coeflident of association of liquids at the critical point For 
methyl, ethyl and propyl alcohols this coeffiuent is clearly greater 
than ujdty, a fact which has been previously minted out cy Dr 
S Young —Oxidation by means of ferrimnloes. Oxidation of 
camphor, by M A. Rtara The action uf potassium ferrkvanide 
in alkaline solution Is regarded by the author not as an aadition 
of oxygen, but a simple lou of hydrogen. Camphoric add is 
readily p^uced from camphor by this reagent —On the an 
hydrous dimercnrammoiuun iodide in its omorfdioas and crys 
tuline forma, by Bi. Maurice Prancols.—On the eKimatlon of 
ammonia and of mtrogen. by MM A. ViUiers and E. Oumesnil 
The ammonia fr disUilea into an excess of hydrochloric acid, 
evaporated to dryness, heated for twenty hours at 105*, and 
wdghcd as ammonium chloride It was found that even If the 
perM of final drying was prolonged to seventy two honxs, no 
loss of weight occurred —On the chemical eouilibnum of a system 
inwhtchfi^ gases are present, by M H Pmbon. TheformuLs. 
developed were tested expenmentally by a study of the interaction 
of meicury sdenkle ana hydrogen at a temperature of C 
The influence of premuie upon the constant obtained, which in 
this case was considerable, was also studied —On the contamin 
ated waters of the wells of Guillotine and Brotieaux at Lyons, 
by M H. Caosie. From the water from these sources, which 
has caused tycffioid fever, cystine was isolated —Elimination uf 
sodium cacodvlate by the urine after absorption through the 
stomach, by MM H Imbert and E Badn—A new colour 
reactioa of tyrorine, by M G Denied. Tyrosine treated 
with aldelme m a solution Kroogiy acidified with sul 
phunc acw, yields a condensation derivative possessing 
a fine rose carmine ooknr, srith a characteristic abborpcion 
spectrum —On the rotatory power of active valeric acid, by M 
ni A Guyeand Mux E. Amd.—O n the plnrabtyof species in 
the cultivated red currant, I7 M Ed do Janctewski —On the 
paiasidam of BMwm rmffbrmit, by MM L. Ravax and 
A Bonnet The authors conclude that the spores of B rvwt 
firmU cannot be the primary cause of the vine di s e ase in the 
Gaucasua—Examinatim of the fossiis coUacted In China by 
the Leclhe misstoo, by BiL H DouvillZ —On the Oligocene of 
the regkm between Issoire and Bnoude, by M J Girond —The 
dennoadoh of the whole of the Lorraine ptetean, and on some of 
icsoooseguenecStbyM Blelcher—On the comparative delivery of 
the twoudneySfl^MM E. Bardier and H F^kel*—Actioaof 
h^h tenrioQ currents of high freqnenw upon chronic pulmoiury 
tuocfculoda, by Bf. E. Aramcr Considerable Improvement 
followed the apphcalfoa of these eoircats to tuberculous sub¬ 
jects, the Aoctnnial sweats being reduced after the fifth or sixth 
appUcadon, and disappearing cmnpletcly after the fifteenth. 
The feveriro ^ptonn are reonoed in about the same tune, the 
appetite eonneiMag to iiii|xrove after the fifteenth application 
expectoration bcoune leas abundant, and in the few casu 
that were aystymattealty dUmined the number of bacteria 
dtodnlabed. Onrerirraany, however, the uomben would in- 
eseesB Main. Sufficient fiow has not yet elapeed to be aUe to 
speak prfoe p enaa n en cy of the improvements noted.—Thetroat- 
nent m tuberculous mfeetion by muscular p las m a, or aopro- 
dMnpy, hf MM J. Hdriceurt and Charles Rkfoet Curvesare 
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gl%en ihowing the relative effects of cooked ud nncooked meat 
■s A diet for the tabercalouft, the Acdve pArt of the meet 
oonaiitinK of the parts soluble m water 

AMbTBRDAM 

Royal Academy of Sclaacaa. Janoary ay —Prof H O 
van de Sande Bskhoyien in the cfuur —Prof T C Kapteyn 
espUined a new method of determioing the direction of toe 
son s motion in niBCC. and cntieued the methods of Arge 
landefi Airy and Kobold ^ Prof Van der Waals made a com 
munication concerning the cooling down of a gas current on the 
prewre being suddenly lowerra —Prof Franchimont pre 
sented to the Library of the Academy the dissertation of Dr 
P J Montagne, entitled *' The action of strong nitnc acid upon 
the three iiomenc chloro bcnxoK aads and some of their 
denv^ves, and orally elucidated the contents of this work — 
The following papers were presented for publicacton in the 
—(a) By Prof Van der Waals, first, on behalf 
of Mr Hambuiger, a p^^r, entitled “ Lipolytic ferment 
in human ascilic fluid Serondly, a paper by Mr H 
llolsbof, entitled **The direct dedaction of the value of 
the molecular constant 9 considered as tension in the 
wfim * (/) By Prof Kamerlingh Onnes, a paper, entitled 

Methods and apparatus employed in the Cryogene Labor 
atoiy (11 ) Mercury pomp for compressing pure and expensive 
gm at high meuure ’ (r) By Mr E h van dc Sande 
Bakhuyien, on behalf of Mr C Sanders, a paner on the de 
termination of the geographical latitude of Ambriz and of 
■San Salvador in Portuguese We*i Africa (/) By Prof 
Bakhuis Koozel oom , first, on behalf of Dr Ernst C!ohen, a 
paper entitled The supposed identity of red and yellow 
mercury monoxide (II ), ana secondly, on behalf of Dr A Smiti 
^ * Determination of the decreases of the tension of 

solution vapours by means of determining the rises of the 
boiling point (r) By Prof Jan de Vries, a paper entitled' On 
twisted (pintles of deficiency one —A treatise by Prof 
Schoute entided * Lcs hyperqoadnques dans 1 cspace a quatre 
dimensioni (rtude de geom^trie cnumerativc.) * was presented 
lor pobhcalion in the Academy s TramocUont 

DIARY OP SOCIETIES. 

^ THURSDAY March 8 

UivalSocibtt it 4 so^Hakenan Lacture lh« SpMifc Haat of 
MMaln and ib« RcUOon of ^spauSc Heat to Atom c Wairbt Prof 
W A TiWa r R S 
Rotal Imrtitotion at 3 

MsTuanATiCAL Sociarr at I —On tfaa Uae of t\t Ct rva of Error tn 
aa Aaxiliary Curve in SutiMice with Tablei W F Shappanl 
Frebtam^ relating to the Impact of Wavaa on a SpheriLal Obstacle 11 
an Baltic Medium Prof I amb F R S 
NSTITUTION O' R BCTBiCAL Snoimbbss Bt I —On the AppllLaUoOl 
ofKUctnatyin MedtCBl and bnmcal Practice Dr H Lewis Jooea 
CAHBBA rc.ui ate —Steam Turblm Land and Manna A A Campbell 
Swiatoa 

FRIDAY March 9 

Rovai Ins 1 iTi TIOM at 0 —Bactana aod Sewage Prof Frank Gowes 
Rotal Artrinomkal Solibtv at B —Pbotocraphic Obeervaiioai ol 
Hinel ■ Van ible Nebula inTaiirni,Bade with ^ Croedey Reflector of 
the Lick Observatory Prof J E Keeler —!• pbemeru for Phymcal Ob 
eenmioMOftbe Moon for the hecond Half of 1900 A C D CroaoMlm 
—On a Simple Method of Compamig the Boon Darchmueterung with 
Photographic Plnies Prof H HTurnor F R S — Ihe Max muiAura 
non poauDla for a Total Solir Kdipea C T Whitmell —Note on a 
Poaen le Occnltation of A Geminorum on 1900 May 07 a8 W W 
Bryant 

IvsTiTOTiONuP Cirii Kwoinbbri at 8 —The Diunbutioo of Stiem in 
the Walls of a Thick Cyli uler John Duncan W A Wales a^ G J 
Day 

Phiwal Socib^ at 5 —On the Dampiog of Galvanoaefer Needles 
M SedomoQ —On ibe Dintr button f a Oae In an Flectnc h laid G W 
—Fxhibiiioo of a Surface Teowoo Lecture Expcnneoi C K 
8 Fhilhp* 

HALACoLoaiCAL SociBTV at B —Further NoCei go HehcoM Iaik! 
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SUGARS AND THEIR DERIVATIVES 
Lti Sucrts it Uurs prtnctpaux Dinvis Par L 
Maqucnne, Profnseur au Museum d'Hifltoire Natur 
alio Pp It + 1032 (Pans Georges Carr^ and C 
Naud, 1900) 

HERE IS no class of carbon compounds of greater 
interest to chemists and biologists than the sugars 
or, ID the wider sense, the carbohydrates which form the 
subject of Prof Maquenne^s volume Whether regarded 
from the point of view of the physiologist, who concerns 
himself with the part ;dayed by these compounds in the 
vital processes of animals and plants, or whether con 
siderod in their chemical aspect, as furnishing the most 
striking illustrations of the new stereo chemistry of Le 
Bel and Van *t Hoff, the sugars will always be found 
most fascinating subjects for study and research The 
great impetus to the devdopment of our knowledge of 
these compounds, given by the classical researches of 
Lmil Fischer, is one of the most remarkable examples of 
the interdependence of hypothesis and cxpenment that 
can be furnished by modern science—a point which is 
recognised by the author of the present work in the 
preface — 

“C*c5t en effet sur Ics travaux de E Fischer queles 
considerations d’lsom^ne dans Tespace ont trouvd leur 
plus solide appui et la doctrine du carbone asymdtnque 
ses plus sdneuses vdnficationB 

The continuously growing knowledge of the carbo 
hydrates resulting from the labours of many chemists and 
physiologists, renders it impossible for the non expert 
student to keep pace with the numerous discoveries 
which are being announced m rapid succession in the 
vanous pubbcations recognised by scientific workers As 
with every branch of science m which the rate of develop 
roent is a measure of its vitality, specialisation must be 
recognised as a necessary condition of progress, and all 
workers must be grateful when specialists like Prof 
Maquenne go through the laborious process of taking 
stock of existing knowledge, and of bringing together 
into a coherent form the scattered information which is 
otherwise so difficult to obtain without a large library at 
one s elbow Such monographs form landmarks in the 
history of science, if in a few years this or any similar 
work IB found to be bebmd the actual state of knowledge, 
It IS no disparagement to the author, but an indication of 
progress which every worker in science cannot but wel 
come As examples of the way in which the subject is 
growing, It may be mentioned that even while the present 
work has been m the hands of its reviewer, a new 
synthesis of glucose, fructose and mannose has been 
mode possible by the discovery by Messrs Fenton and 
Jackson, that glycoUic aldehyde gives a mixture of a and 
^ acrose under the infiuence of alkali, while, still more 
recently, a transition from glucose to d erythrose and 
f erythntol viA d arabmose and d arabonic acid has been 
effected by Ruff' 

The name of M Maquenne is fiunibar in 4his depart 
ment of chemistry, arid his quabfications for the task 

1 Btr dtutwek. ck JuiMiy 1900 vot 91 p 3673 
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which he hu undertaken will be generally admitted 
A critical review of such a work as that before us is out 
of the question, we can only indicate its contents and 
describe the author’s mode of treatment In classifica 
tion and logical sequence and general clearness the work 
18 up to that high standard which is characteristic of 
French writers on scientific subjects The twenty 
chapters into which the book is divided are classified 
under six parts The first part (two chapters; deals with 
generalities and syntheses , the second part (six chapters) 
with the polyatomic (m our nomenclature polyhydnc) 
alcohols classified according to the number of carbon 
atoms, as tetntes, pentites, hexites, &c the third part 
(four chapters) comprises reducing sugars, again classi 
fied as tnoses, tetroscs, &c , the fourth part (two 
chapters) deals with hydrolysable sugars, such as bioses, 
tnoses and polyoses , the fifth part (three chapters) 
with acid denvatives of the sugars and the sixth part 
(three chapters) with miscellaneous compounds, such as 
osones, osamines and sacchannes 
As a work of the present class is, in the first place, 
valuable as a book of reference, it may be pointed out 
that there is a fairly ample index alphabetically arranged, 
the very excellent plan of pnnting the number of the 
page containing the mam reference to the compound in 
thick type being systematically adopted The French 
custom of printing the table of contents at the end of 
the volume, instead of at the beginning, appears to us, 
without prejudice (insular or otherwise), to be a bad one 
It will be noticed also that the nonenclaiurc adopted 
for the “sugars” proper leads to the use of the term 
tnoie in two distinct senses—viz for compounds like 
glyceraldehyde and dioxyacetone, which contain three 
atoms of carbon, and for sugars like raffinose and 
melizitose, which contain three hexose complexes But 
these are minor pomts The general arrangement of 
the chapters will be found, on detailed examination, to 
bo earned out on a uniform plan, so that the reader 
who IS searching for any particular kind of information 
concerning any individual carbohydrate will soon become 
familiar with the authors arrangement, and will know 
where to look for such information We have had oc 
casion frequently to test the book in this way, and, so 
far as our expenence goes, M Maquenne has never failed 
U8 Beyond this, of course a reviewer cannot go in 
praise of the work which has been submitted to his 
judgment 

The arrangement of the subject matter is capable of 
bemg bnefiy explained Each part begins with a chapter 
of generalities relating to the whole group comprised 
under the part, and each succeeding chapter treats of 
the individual compounds in the same systematic way, 
VIZ occurrence and natural history, preparation, synthesis 
when accomplished, chemical constitution and configur 
ation, physical properties, chemical properties such as 
action of heat, oudation, reduction, action of acids, action 
of bases and salts, action of alcohols (i i elhenficaiion), 
phenols, aldehydes and ketones, amines, hydrazines, and 
miscellaneous reagents, fermentabiliiy and methods of 
detection and estimation From this synopsis, which 
may be taken os representative for the most complete 
ra<i» of a Widely distributed and well known sugar, such 

X 



46a 


NATURE 


[March 15, 1900 


as d glucose, it is evident that the chemist and physicist, 
the physiologist, the analyst and the technologist con¬ 
cerned with fermentation indastnes are all catered for by 
the author and in such way that there should be very 
little difficulty in finding out what is known concerning 
any particular sugar or carbohydrate from the speaal 
point of view from which the reader consults the 
volume 

There are a few other pomts to which attention may 
be directed The systematising of the nomenclature, so 
as to bnng the latter into h'^rmony with the stereo 
chemical formula, is more complete than has hitherto 
been attempted in any work dealing with this class of 
compounds 1 he numerical system of indicating position 
in the space formula is certainly to be commended We 
give a couple of examples to illustrate the value of the 
method — 

/ Glucu e 

HO H HO HO 

Clio C C C C CH, on 

H HO H H 

HexanepentoUl ^ '^6 
d Fr ctow 

H HO HO 

CH*OH CO C C C Cllg OH 

HO H H 

4 c 

Hexanepcntol i ^ 6 one 3 

Another point which those who have occasion to con 
suit such works will appreciate, is the distribution of the 
references to original papers among the text, instead of 
relegating them to footnotes, or, worse still, to the end 
of the book Some readers may not agree with this 
view, but It has been impossible in writing this notice, to 
avoid comparing M Maquenne s volume with a somewhat 
similar work at present in existence, vii the “Kurzes 
Handbuch der Kohlenhydrate, by Dr Tollens the first 
volume of which was published in 1888, and the second 
in 1895 In the German work the refuences consist of 
densdy packed and absolutely bewildenng series of pages 
at the end of the volume, so that in hunting up a reference 
the reader must turn from the page which he is reading 
ind wade through the sem^ ranks of numbered 
references till he finds the one he wants, by which time 
he will have, no doubt mislaid the paragraph from which 
he set out In making use of such works as the one 
under consideration, in which the authority for every 
statement is referred to, it is certainly more convenient 
to have the references in brackets immediately under the 
notice of the reader If the references are not wanted, 
the reader has only to pass on to the end of the bracket, 
and begin the following sentence 

This companson of the French and German works 
bnngs out another pomt, however, in which Dr Tollens 
will b^ found to the advantage The complex 
polyoses, sudi as starch and cellulose, are treated of 
much less completely by the French than by the German 
author, so that in thie division Dr Tollens's book will 
take precedeace as a work of reference In feet, M 
Maquenne refers his readers to the German work for 
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more complete information on thoK sobjects The other 
standard German anthonty on this subject,' Die Chemie 
der /uckerarten, by £ O v Lippmann (1895), will find 
a serious rival in the present work 

In favourably recommending this latest contnbution 
to the chemical literature of the carbohydrates to the 
attention of English chemists as a work of the greatest 
value to the general student, and as tndispensahla to the 
speciahst, we have only to utter the caution—perhaps 
somewhat unnecessarily—that M Maquenne does not 
profess to deal with his subject from the technological 
point of view It may prevent disappointment if we 
point out that the manufecturer who is seeking for in¬ 
formation concerning constiuction of plant, processes of 
extraction, refining, and so forth, will have to look else 
where for guidance Of the general value of the present 
volume as a literary production, we have only to say 
that the information given is complete, accurate, and up 
to date The only omission that we have been enabled 
to detect relates to d mannose, of which the author says 
(P S 59 ) — 

Malgrd ses rapports avec celle ci [d mannite] et ses 
analogies de constitution avec le glucose et le levulose, 
il ne parait exister chez les plantes, comme le galactose, 
qu ^ 1 dtat de mannestdes complexes, &c 

1 he occurrence of free mannose in plants is, therefore^ 
not recognised by M Maquenne Nevertheless, Messrs 
TsuLamoto Tsuji, and Kinoshita are said to have ex 
tiacted this sugar from the stalks of the Japanese 
Amorphopkallus konjak^ and Messrs Flatau and Labbd 
have recently announced that the sugar contained id 
orange peel is mannose ^ The author may have over 
looked these statements or he may not accept them 
at any rate it seems worth while calling attention to the 
omission R Mfidoia 


A NEW BOOK ON MAN 
Tht Races of Man an Outline of Anthropology and 
Ethnography ByJ Deniker With 176 illustrations 
and two maps Pp 611 (London Walter Scott, 
Ltd, 1900) 

HE Contemporarv Science Senes has beeq enriched 
by the addition of this very valuable woih on 
general anthropology by Dr J Deniker, the distin 
guished Chief Libianan of the Museum of Natural 
History in Pans, who is well known for his onginal 
contributions to that science Dr Deniker has read 
widely, and at vanous times has systematised the wntings 
of others These are necessary qualifications for the 
writer of a general survey of the science of man , but in 
addition, our author has made invesugations in vanous 
departmenu of physical anthropology which give a 
precision to his treatment, and this element of first hand 
knowledge causes the reader to feel more reliance on hia 
judgment than might otherwise have been the case 
The book is feirly evenly divided between a summary 
of the scope of physical anthropology and ethnography^ 
and a systematic account of races and peofdes The 
former section deals with somatic characters, such as the 
distinctive characters of man and qies, the mogpbo- 
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lofKal cbiuacten of human ractt, and their phyeio 
logical and psychological charmctera The chapters on 
the social life men are prefaced by a useful classifies 
tion of states of civilisation One chapter is devoted to 
the various methods of the exchange of ideas, and others 
deal with the factors of material life, such as food, fire, 
pottery and habitations in the latter section, the author 
draws attention to the essenUal distinction between fixed 
and removable dwellings The view is adopted that, in 
warm climates, vanity begot ornaments which became 
transformed little by little into dress 

The chapter on the psychic life alludes to games 
and recmtions, fine arts, religion, myths and science 
finally, there is one chapter devoted to family life 
and another to social life 

With such a wide field to cover, the accounts of the 
multitudinous aspects of human life must of necessity 
be brief but the author has maintained an admirable 
perspective and his descriptions are written cleirly and 
tersely, with no attempt at fine writing As Ur 
Deniker gives copious references the reader will have 
no difficulty in finding fuller information on any particular 
subject, and hib hope that * even professional anthro 
pologiats will be able to consult his works profitably is 
well founded the tables of measurements and indices are 
in this respect particularly useful The book is well 
illustrated, the lacial types being very carefully chosen 
The introduction of more maps illustrating the dis 
tnbution of the principal groups would have increased 
Che value of«the book 

It IS impossible in a book of this nature to avoid slips 
of various kinds I'or example, on p 65, in the ex 
planation of Fig 13 K is twice pnnted for X Bomea 
IS printed for Borneo, pp 4B6, 487 and there are a few 
other obvious misprints On dealing with the quesuon 
of anthropophagy (p 147) it should be noted that the 
abandonment of cannibalism by the Fijians is very 
recent, and that was due to the pressure brought to bear 
on them by Europeans , the same applies to several 
tribes in New Guinei, but in others the practice still 
continues The fire syringe (p 150) is known in Java, 
and the sawing methoa of making fire in New Guinea 
The fish hook ornament of Forres Straits (p 204) was 
made of tortoiseshell, not of mother 0 pearl Flinders 
Petne has for some tune abandoned the vie\ that the 
* new race was of Libyan ongin, and has shown that 
these people were the neohtbic ancestors of the Egyptians 
(footnote, p 439) 

It IS scarcely fair to charge Dr A B Meyer (foot 
note, p 483) with supporting the Negrito origin of the 
Kalangs of Java, as in his original paper in 1877 he did 
eo with a cerUin reservation,' and he candidly admitted 
bis mistake in his fine monograph on the Negritos in 
1803 Although Dr Deniker is usually so careful in his 
reforences, he has omitted to refer the reader to any of 
Dr Meyer's valuable publications, with the exception of 
this unfortunate instance 

Like most anthropologists, Dr Deniker employs the 
term Dyak to signify a native of Borneo Smee the pub 
hcation of Lmg Roth’s book on ‘^The Nauves of 
Sarawak, there is httle excuse for employing that term 
m an ambiguous manner, unless, ef course, an author, 
who may be quoted, gives no more precise information 
Ito. 1385. VOL. 61] 


The Land Dayaks inhabit the original Sarawak territory 
The Sea Dayaks arc a very different people, and equally 
distinct are the extensive groups cf Kenyahs, Punans, 
Muruts &c but, as no precise anthropometneal data 
were available when the book was written it is unreason 
able to expect a thorough disentangling of the complex of 
peoples in this large island Suffice it to say, that a pro 
nounced dolichocephalic element is present which is 
probably that recognised by Dr Deniker is Indonesian 

Dr Deniker states (p 486) — 

“ It is even possible that the Mahys are a mixed 
nation, sprung from the intermixture of Indonesians with 
vinous Burmese, Negrito, Hindu Chinese, Papuan and 
other elements In this case, the Indonesians would be 
the pure Malay type, the real proto Malays 

It IS probable that the * Malays everywheie aie a 
mixed people and have a different composition in vatious 
localities, but our author appears to have overlooked what 
would be the prob ible effect of i mKture of most of these 
elements on the cephalic index of his proto Malays He 
states th it the Indonesians have a cephalic index of 78 5 
while the Malaya have an index of 85 The Burmese 
index and that of the Acta Negntos is somewhat less chan 
this while that of the Sakais is about 79 The Southern 
Chinese have an index of 81 ind Hindus (/ e lalugus or 
Ktings) and the Papuans are markedly dolichocephalic 
It IS then, difficult to see how the brachyccphal) could 
have arisen on p 590 the presumably fairly pure 
Sumatran Malays are put do*n as 83 8, but though thin 
lessens it does not do away with this difficulty 

There is no particular reason for the surprise of M 
Sdnart (p 404) at Brahmans offenng water to travellers 
at railway stations a high caste Hindu could not receive 
water from one of low caste, and by the simple ex 
pedient of avoiding absolute contact of person oi vessel 
no contamination is received from giving water to low 
caste Hindus 

The Kolanans (p 408) have a tradition chat they came 
from the North east, and they may be the remains of one 
of the various migrations which have assisted towards 
forming the complex population of India This does 
not necessanly imply that they have a Mongolian strain 
Sir William Tumer-hos recently' investigated the cram 
ology of the HiU Tribes of the North east Frontier, and 
he identifies a dolichocephalic non Mongolian element 
which appears to the present writer to be akin to the 
Indonesian stock Some authorities regard the true 
Dravidians os the more or less modified relics of anothei, 
and possibly later, migiation from the North west, which 
partially replaced and submerged the Kolarian stock 

A special feature in the book is the classification ol 
the peoples of Europe He recognises (i) a Northern 
Race (foil, dolichocephalic, very Call) (2} an Eastern 
Race (foir, sub brachycephahe, short) (3) an Ibero 
Insular Race (dark, dolichocephalic, short) (4) a Wes 
tern or Cevenole Race (dark, very biachycephalic, short), 
(5) a Littoral or Atlanto Mediterranean Race (da^ 
mesocephalic, tall) (6) an Adnatic or Dinanc Race (dark, 
bracbycephalic, tall), and several sub races The first, 
third, and fourth of these races are commonly accepted, 
and there will probably be some discussion concernmg 

1 CooCnbotloostotlMOaaiologr ofihaPeoplioT Um Ewptfacrisdia. 
PMt 1 Tfmm Roy S«e Edwb ruu 1B99 pp. 703 
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the other three , but those who arc interested m this sub¬ 
ject will have to study the senes of memoirs on Les 
Races de rEurope,** by Dr Denikcr, of which the first 
instalment on the cephalic index has been published by 
1*Association Fran^isc pour FAvancement des Sciences 
(36* Session, 1897), 1899 In the volume under review 
there are, owing to the necessary limits of space, insufli- 
cient data to profitably discuss the author^s position It 
IS evident that Dr Denikcr has published the con¬ 
clusions which he has already amved at from a study of 
the large amount of facts he has accumulated, and of 
which one valuable section has alone yet been published 
Unfortunately, many anthropological terms are in¬ 
sufficiently fixed, and all authors are not careful to 
promote uniformity of definition—the term ** race is a 
case in point—and our author admits of more races in 
Europe than do other anthropologists , indeed, in his 
treatment of European ethnography he is more analytic 
than synthetic 

It IS always easy to criticise , especially does a book 
like this lend itself to captious reviewing , but it is not 
every one who could write so sound and clear a summary 
of the scattered information that has been accumulated 
on an intricate subject A C Haddon 


SYSTEMATIC BACTERIOLOGY 
System der Baktenen Von Dr W Migula. Zweiter 
Band, Specielle Systematik der Baktenen Pp 
X -I- 1068 + xviii Plates (Jena Gustav Fischer, 
1900) 

T his volume is the second part of a work, of which 
the first part was reviewed in this journal in June 
1898 It was then pointed out how mentonous was 
this undertaking of Prof Migula, well known by his 
researches into the morphology of bactena and allied 
organisms, in attempting to scientifically group the 
enormous number of< forms of bactena that had been 
discovered and desenbed No better index for the great 
difficulties of classifying bactena in a scientific manner 
need be adduced than the fact that bacteriology within 
the last fifteen or twenty years has advanced by leaps 
and bounds, and that a host of workers—botanists, 
chemists, and last, but not least, pathologists—have been 
busy in discovering new forms, and descnbing and classi- 
fymg them in any but a scientific manner, and on 
principles widely differing according to the actual point 
of view of the individual observers 
To classify and systematise on scientific principles, such 
as obtain in other departments of natural history, is a task 
which demands an enormous amount of labour and a 
comprehensive knowledge, which few observers would be 
willing to spare or able to command Prof Migula is to 
be congratulated on having, with bis thorough grasp of 
this new and ever-widening field of research, and with a 
truly prodigious industry, achieved this result in as 
thorcAgh a manner as can be expected in a bianch of 
oaKural history so new and so growing as systematic 
bacteriology 

It will be remembered that in the first volume bactena 
were ransidered in a general way as to their morphology 
and activity, and by these studies the endleu number of 
MO. 1585, VOL. 61] 




bacterial species received their proper and laentific allo¬ 
cation Thus the bactena, as a “ class,” were arranged 
in two great groups or ** orders,^ vis. * (i) Eubactena, free 
of sulfurgranules and bactenopurpunn, and (3) Thio- 
bactena, including sulfurgranules, and their protoplasm 
either colourless or coloured by bactenopurpunn (pink, 
red or violetJ 

The ** order” of Eubactena comprises four ** families ” 
(a) Coccaceac, cells spherical, (^) Bactenaceae, cells 
rod-shaped or cylindrical, (r) Spmllaceae, cells more 
or less curved and spiral, (d) Chlamydobactenaceoe, 
cells cylindncal, arranged in threads surrounded by a 
common sheath 

The first family, Coccaces, comprises five *' genera," 
viz genus 1, Streptococcus or Chaincocci-; genus 3, 
Micrococcus , genus 3, Sarcina , genus 4, Planococcus , 
genus 5, Planosarcina 

Genus Streptococcus compnses 50 different known 
species, genus Micrococcus compnses 338, genus Sarcina 
compnses 55 , genus Planococcus, 7 , and genus Plano¬ 
sarcina three distinct known species 

The second family, Bactenaceae, is divided into three 
genera, viz genus i, Dactenum, without flagella, com¬ 
prising 302 different species, genus 3, Bacillus, flagella 
iifore or less over the whole body, comprising 453 species , 
and genus 3, Pseudomonas, flagella only at the ends, 
compnsing 79 different species 

The third family, Spirillacem, is divided into four 
genera, vu genus 1, Spirosoma, with 7 species, 
genus 3, Microspira, with 68 , genus 3, Spirilla, 
with 16, and genus 4, Spirocherta, with five different 
species These three families are minutely dealt with in 
1030 pages , the whole of the fourth family of Chlamy- 
dobactenaceu:, with its four genera and nine species, and 
the whole of the second “ order ” of Thiobacteria, with 
its two families (five genera), and compnsing twelve 
species, altogether receive only twenty pages, so that 
practically the volume is devoted to a descnption of 
Coccacex, Bacteriaccx and Spinllaces 

In looking over the descnption of the 1373 species 
belonging to these three families, and while adminng the 
prodigious labour, one cannot help sympathising with the 
author in the difficulties to determine which is, and which 
IS not, a true species , which is, or is not, merely a 
variety, so much so that it seems as if in distinguishing 
**species” from “varieties,” and vtce versa, a certain 
arbitrary plan had to be followed F or, m some instances, 
the distinction between one “ true ” species and another 
IS based chiefly on very slight cultural differences in one 
or the other artificial medium, in others on minute 
details of artificial staining, or on slight differences in 
size on one or the other artificial mediums; or even 
slight shades of natural colouring on a particular medium, 
or slight differences in physiological action That is to 
say, numerous instances occur where one or the other of 
th^ points is used for distinguishing one speaes from 
another, and other equally conspicuous mstances occur 
where these differences only suffice to nuurk off a 
“variety” One example will suffice to illustrate this 
difficulty In the genus Streptococcus, tht first speaes 
dealt with is that of “Streptococcus pyogenes" of 
RoseAbach, to this “species" the author assigns as 
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^‘varieties'* the Streptococcus erytipelatos, the Strepto¬ 
coccus conglomeratus (Streptoc scarlatiiue), the Strepto¬ 
coccus brevis and longus, Streptococcus murisepticus, 
and Streptococcus septo-pyaemicus According to the 
author, the differences in size, arrangement, cultural 
characters and physiological action of these " vaneties ” 
and the *' Streptococcus pyogenes " are slight, and do not 
justify a separation as true species Now, any one who 
has had sufficient experience in the matter of these so- 
called “vaneties" must know that the cultural and 
physiological differences between these “ vaneties " and 
the “species ” are sufficiently definite and conspicuous, 
in fact, quite as definite as those described of several 
others of the author's true “ species “ of Streptococcus 
The same difficulty is met with in looking over some 
of the species of the genus Micrococcus, Bactenum and 
Bacillus As mentioned above, the chief distinction be 
tween genus Bacterium and Bacillus is the absence or 
presence of flagella, now looking through the descnption 
of some of the species belonging to “ Bactenum," we find 
several in which the absence of flagella is deduced 
apparently solely from the fact that in the fresh state 
(hanging drop) no mobility is observed , but this, as is 
well known, is deceptive for a true diagnosis, and no safe 
reliance can be placed on it In the same way we find 
some species of “ bacillus,” eg bacillus pestis, as being 
surrounded by flagella 1 have no doubt this statement 
will come to many as a surpnse, and one would like to 
know whether this bacillus pestis of Migula had been 
tested on animals and had caused the typical disease 
The volume contains at the end eighteen plates, each 
with eight figures of clear and good pnnts of photo¬ 
graphic representations of many species of Coccace«£, 
BactenaceJi and Spinllacea Many of the figures are 
excellent, eg those of Flagellate bacilli, Pseudomonas and 
Spinllacec, some others might without disadvantage 
have been omitted as not representative or too little 
representative, eg there occur five figures of Vibrio 
cholemie asiaftcae [Microspira Comma (Migula)], not 
one of which is really characteristic of the microbe 
The important points of the formation, appearance and 
distributions of spores in many bacillary species, is repre 
seated by a single figure (Fig 3; Plate iv) showing dots 
in anthrax threads supposed to have been photographed 
at a magnification of 1000 (I) 

The book on the whole must occupy an important 
place not only as a thoroughly systematic work, but also 
as a book of reference, there being attached to each 
species a valuable paragraph of bibliography 

E Kieiw 


COLLECTED WORKS OF L LORENZ 
Ouvru SdfHiefiques di L Lortnt Revuet et AnmoNes 
Par H Valentiner Tome Premier, Deuxi^me Fas- 
acule , Tome Sdcond, Premier Fascicule Pp 313 + 539 
and 315. (Copenhague Lehmann and huge, 1898 
and 18^) 

HE cu8t<»a of collecting into convenient fonn the 
woiks of a distinguished writer has much to recom¬ 
mend It We m England have reahsed Tts importance, 
and we gladly wdcome this edition of the collected works 
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of Prof L. Lorenz, two parts of which are now before us, 
published in French, at Copenhagen, under the editorship 
of Dr H Valentiner, and at the cost of the Carlaberg 
Foundation The two volumes cover a wide period of 
time, the first paper, that containing Prof Lorenz’s 
theoretical and experimental researches on indices of 
refraction, was printed in 1869 The author's name is 
well known as one who has worked at optical theory, and 
has earned out expenments of great importance with a 
view to the verification of crucial points in that theory 
The phenomena of dispersion, and the relations between 
the optical properties and the physical conditions of a 
substance, offer a fascinating field of research , and it is of 
real service to have here, in accessible form, the elaborate 
senes of papers which led Lorenz to the conclusion that 
the quantity (p* - i )/(/*’ + 2)p was a constant for the vanous 
states of a refracting medium This is hardly the place 
to discuss at length the various steps that lead the author 
to that conclusion In Lorenz's view the ether inside a 
transparent medium, such as glass or water, cannot be 
treated as homogeneous His solution of the problem is 
roost easily followed in the paper, “ Ueber die Refractions 
Constante” {tVied Ann tome xi), the mathematical de 
velopments of which are given on p 360 of the first 
volume now under consideration Lorenz assumes, in 
this paper, that within the molecules of a transparent 
body the velocity of light is constant, and in the inter¬ 
spaces between the molecules it is also constant, the 
actually observed velocity will depend on these 
two constants. In the paper now before us it is 
assumed further, though this is shown not to be vital 
to the result, that the molecules are spheres. The 
problem thus discussed is that of the transmission of 
light through a complex medium consisting of trans¬ 
parent spheres embedded in a homogeneous medium, 
and with these assumptions it is shown that the 
quantity (moo*“ 0; (/*»“ +2) is proportional to the mass 
per unit volume of the compound medium In obtain¬ 
ing the above equation, the effects of dispersion are 
neglected, a later paper {IVied Ann tome xx) dis¬ 
cusses these on the assumptions (i) that the density of 
the ether near any molecule is a function of the distance 
from the centre of the molecule, so that the ether is 
arranged round each molecule in spherical layers, which 
change in density on passing from one layer to the 
next, and (a) that Fresnel’s sine and tangent formulae 
hold for each such transition 

From this Lorenz obtains the equation 

ji being the refractive index for waves of length X, and 
that for infinite waves 

Other papers in the volume before us are concerned 
with experimental investigations into the truth of these 
formula*. As a result of one aeries of experiments, it 
appears probable (p 345) that the refractive index of 
water is a function of the density of the water, and not 
of the temperature, except so for as that produces change 
of density , while, in general, Lorenz concludes that for 
a number of gases and vapours the equation 

O/Cm-'+sV’" consunt 
is satisfied with considerable accuracy 
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With regard to this result, it should be noted that 
(p 333) the formula is treated as equivalent to 

- i)/3p« constant, 

so that the experiments do not decide between the 
simpler law due to Dr Gladstone and that given by 
Lorenz 

In the second volume we have an important memoir, 
on the solution of the equations of motion of a homo 
geneous elastic solid,published in i860 in CrelUs Journal^ 
and some interesting speculations on the relation of 
thermal conductivity to electric conductivity in pure 
metals , but the papers which will attract most attention 
are two on the absolute resistance of mercury (Poi'g 
Ann cxlix*, and IVted, Ann, xxv) The first of these 
gives the original account of the now welLknown Lorenz 
method of measuring absolute resistance , while the 
second is a statement of the results of Prof Lorenz’s 
own expenments made at the request of the International 
Congress of Electncians in 1882 
The first paper is most interesting, the cxmtrast be 
tween the ongmal Lorenz apparatus, as figured on p. 88, 
and the instrument designed by Professors Vmamu Jones 
and Ayrton for the McGill University is most instructive 
Lorenz, from the beginning, was alive to the merits of 
his method and to the difficulties of carrying it into 
practice , the first preliminary experiments, in which the 
diameters of the tubes of mercury, used as resistances 
to be measured, were 7 millimetres and 14 millimetres 
respectively, led to the result that the length of a column 
of mercury one square millimetre in cross-section, and 
having a resistance of one ohm, is 107 centimetres, a 
result surprisingly near the truth when all things are 
considered , while in his definitive paper the result ar 
nved at is 105 9 centimetres , the value which has been 
universally agreed upon as representing the result of all 
the best experiments is, as is well known, 106 3 centi¬ 
metres. 

Space compels only the briefest mention of another 
interesting paper, " On the Propagation of Electricity ” 
{IVtid Ann tome viu), but enough has been written 
to show the high value and real interest of these volumes 
Students of physics owe a debt of gratitude to Dr 
Valentiner for the care with which he has done his work 
as editor, and for the labour he has spent in explaining 
difficulties and in making Lorenz’s meaning quite clear 

OUR BOOK SHELF 

Theory and Practice of Art Enamelling upon Metals 
By Henry Cunyngbame Pp xvi-l-135 (West¬ 
minster Archibald Constable and Co, 18^) 

This book treats of enamels and of their emplOTment in 
artistic work from several points of view The intro¬ 
ductory chapter, which extends to 33 pages out of the 
133 which the volume contams, is mainly histoncal and 
archceoloflical The eight plates which illustrate this 
section of the book are unsatisfactory, while the text is 
open ttyenouB criticism The author is mistaken when 
he deaenbes the Alfred Jewel m the Ashmolean Museum 
at Oxford as a nng, and when he affirms that it contains 
a “ Byiantme enamel in a Saxon setting ” A strange 
passage, which is too fonny to be missed, wiU be found 
on p. where the mosque of Santa Sophia at Constanti¬ 
nople IS stated to have suffered the destruction of many 
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of ICS splendid enamels through the fanaticism of the 
followers of Dost Mahommed '* The practical^ and 
technological details of Chapters 1 to iv, u'lth the illus¬ 
trations which explain the operations desenbed in the 
text, or represent the tools and apparatus employe^ 
constitute tne valuable portion of this treatise. One can 
discern throughout these pages the skilful and intelligent 
worker who has fought his way to succesa We cannot 
speak of the final chapter, “ The Manufocture of 
finamcls,** with equal confidence It would be wiser 
to omit chemical formulse altogether rather than to give 
Na 02 BOs+zoAq for borax, HOBO« for bone acid,* 
CujO for black oxide of copper, CrjOi for sesquioxide of 
chromium, and KOCrOa for bichromate of potash And 
what is the meaning of this sentence (p 124), “ Macanese 
18 called in German, brown stone, and by the French, 
peridot, after a town near Limoges where it was found ” ? 

Ihe IVtiness 0/ Creation Naturl Sketches from the 
Book of fob By M Cordelia Leigh. Pp. 167 
(London Jarrold and Sons, 190a) 

Wf hope this book will be widely read by the Sunday- 
school teachers and leaders of Bible classes, for whom 
It IS pnmanly intended , for they will denve from it 
many lessons which will create and foster a love of 
nature in the members of their classes The chapters 
in the book originally appeared in The Sunday at Home^ 
each chapter being based on a passage in the Book of 
Job or the eighth Psalm, in which some natural force 
or obiect is referred to, such as the sun, snow, rain, wind, 
ice, the lion, the wild ass, &c 
The poem of Job is full of references to nature, and 
Miss Leigh has interpreted these references in the light 
of modem saence For instance, the words foundations 
of the earth * suggest remarks upon the earth’s physical 
structure, ^ Hast thou entered into the springs of the 
sea? or hast thou walked in the recesses of the deep?” 
forms the text for a chapter on the sea, and ** Canst 
thou send forth lightnings, that they may go, and say unto 
thee, Here we are ?” heads a short chapter op 'nncity. 
This chapter, however, is a disappointing \ , and a 
writer with a real knowledge of what has been accom¬ 
plished in electrical science could have given a brilliant 
answer to the poet’s inquiry The texts dealing with 
physical science are, as a mle, not so well eimounded 
as those referring to natural history objects. The idea 
of viewing the sublime poem of the B^k of Job from 
the aspect of latter-day saentific knowledge is, however, 
an excellent one, and we trust the book will be read by 
priests as well as the Jaity , for the contents will be 
found a source of inspiration to all interpreters of Holy 
Senpture. 

La C/ramlgue Anciensu et Moderne Par E Guignet et 
£ Gamier Pp 311 (Pans F Alcan, 1899 ) 

Thf author of the second section of this work, M. 
Gamier, is already well known as a writer on ceramic 
art Filling the important post of Keeper of the Sevres 
Museum, be enjoys ample opportunities of becoming 
familur with the development of eanbenwarei and 
porcelains and the charactenstics of the several kinds. 
But a couple of hundred pages Illustrated by fifty poor 
process-blocks have not aflfoided M Gamier the chance 
of treating his subject adequately The essay by M 
Guimet on materials and ttanumeture, though for too 
slight and unequal in treatment, is good so for as it goes 
Unfortunately, he omiu much mat one expeaedtofind 
in his pages, eg the process and rationale of selt- 

f lazing, while he repeats (p. 86) the exploded theory that 
osiab Spodib ^bout the year 1800^ first introduced bone* 
ash into the body of English porceUrin Several other 
Continental writers on cenrmes, when they grtre any 
account of English porcelain and earthenware, do not 
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UH to reproduGO thu error. But in point of fact this 
photpbetic porccUin, celled by the French P^rcelaim 
ftndr^ naimnfil0 cu AnglaiHy dates back to the year 
17489 and was made largely at Bow, and at other English 
china &ctones long before the time of Spode. Numerous 
chemical analyses of authentic speamens have proved 
this point without the shadow of a doubt The volume 
would have gained greatly m scientific interest had the 
authors intrMuc^ pates representing the microscopic 
structure of the chief porcelains and wares One such 
plate only 11 given, and that is poor 


LETTERS TO THE EDITOR 

[Tk$ Mii 0 r dMX M#/ kaid kims$if rufomihU f^r $x 

pmiwf <0rr$ip9m i 9mti N$Ukir com k$ und$rtak4 

U nhiTHf 9 r U C9rr$sp0nd with ih4 mnnUrs •L r$fcHd 
intmM ftr this 9 r any cthsr part sf NATUaa. 
n$tHS u tmksn sf aa^ymstu ccmmumcsUisns ] 

The Acoustic Analysis of the Vowels from the Phono 
graphic Record, 

Many attempU have been mode to determine vowel timbre 
from tne phonomphic record, with more or leu of nicccu 
The di^oUiei oT traascription on a safftcicDtly Urge scale hu 
proved conndeiable With the aid of Dr F C Van Dyck, 



ProfesKir of Physics, in Rntgers College, I have succeeded in 
constructing an apparatus at once simple and satisfactory, and 
have reached results that seem worthy of consideration 

The vowel carves obtained are Urge enough to be measured 
with predsioo, and the method emplt^md allows greatly in 
creased enUigmnt if desired The appaimtus I have used U 
illustrated dUgrammatically in the accoropanyiimfigure (Fig, 1) 
The most essentUl part is simply the automatic reproducer of 
the Edison Phonognph from which the diaphragm Is removed, 
ami upon the tndng lever of which a rijpd arm U fasteneti 
which bean u adjosmbU mirror If now the npphire knob 
of the tracer is made to follow a record vsry slowfy^ the mirror 
will he deflected back and forth m correspondence with the 
undulations of the record ftirrow, and by means of a narrow 
beam of Ught reflected from it, and focussed upon a strip of 
moving brmlde paper, a sUmous {diotogimphlc trace U ob¬ 
tained exactly correspoodlDg to the b^tom of the fhnow in the 
wax ovUnder 

It k manUnt that thU method of iimsciiptlon makes pos 
■lUe a very great enUtgement In dw reproducer the snort 
arm of ithc lever,, ia* the difierenoe between the sapphire time 
log knob and the folorum, is about <HM-eigh(h 01 an inch in 
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length Worktnff with a beam of light of the length of ten 
feet gives therefore an enlargement of about one thousand 
timea. By making the short arm one sixteenth of an Inch and 
the working distance thirty feet we may without great diflioalty 
multiply otulnates by six thousand As yet 1 have not found it 
necessary to enUrge more than one thoaiand times 
Since the actual depths of the hoUows made by the phono 
graph recorder In the wax for a good vowel tone are olten as 
much as one two thousandth of an inch, and are generally 
greater than one twenty thousandth of an inch, an enUigement 
of one thousand times gi\ es for such tones a curve of which the 
ordinates arc easily measured with precision 
It is not possible In the space at my command here to describe 
the details of ray apparatus or of my experiments. Th<»e who 
may be interest^ ] refer to a more extended account which 


a-Curvw Pitch 
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will shortly appear in the German Phonetic Journal, Dh 
Nitusren S^chsn, and to a short description of apparatus and 
resulu in the Physical Rivitw 

I have obtains many records of all the principal vowels of. 
Eighth speech, but have not yet oompleted work on any 
vowel save a (u In father) far enough to make even a prelimin 
ary report The accompanying diagram gives a few spedmen 
o-curves (Fig a) The pitch is indicated by the vibration 
number at the side of each wave section The quality of the 
vowel represented is the same In each case, as far as ponible, at 
different pitches, and by different voices. The record in each 
COM gave in pfaooogu[^ rcoroduclioo a clear and unmistakable 
4 (as in father), ^e sections shown represent about the one 
fifty sixth part of a secood, and the whole sheet has been re¬ 
duced for convenience to about one quarter of the actual ike 
The traces whkh I obtained and measured for analyds, by 



468 


NATURE 


[Maxch 15. r$OD 


meaoj of the Founer theorenii were therefore four timee es 
Uive ei the curvet here shown 

r tubjoin herewith ft few tpecimen ftnolytct. In the table, 
column I contains the vibrfttion number of the fundamental, 
$€ the pitch at which the vowel was lun^, and its amplitude 
percental • column II contains the vibration number of the 
first overtone,« c the octave of the fundamental, and us ampli 
tude percent^e, and so on 


1 

II 

111 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

i>3 

99 

n6 
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339 

■3 
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791 

3 3 

9^ 

8 1 

1017 

01a 

1130 

7 a 

1343 
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M4 
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*384 
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3 I 

8 8 

13 6 
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47 
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513 
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4S 

»9 
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10 0 
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» 9 
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■a6 
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678 

9®4 

1130 
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iBofl 

*014 

•ado 

•486 

9 • 

J -6 

846 

8 0 

31 J 

■ 6 

6 3 

» 4 

0 8 
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It will be sufficient here to state ns briefly as possible the 
concluiions which 1 believe to be warranteil Ihe vowels as 
produced by the human organs of speech are composed in the 
first place of two elements, that due to the \ibration of the 
Toau chords and that due to the resonance (if the mouth, throat 
and nose caviuea It Is not always possible to separate clearly 
these two elements, but at the pitches shown in the above table 
the problem is quite simple for the vowel a The fundamental 
Is due to the vocal chorus, and the overtones that are strongly 
reinforced arc due to the mouth and throat resonance The 
vowel a, at any pitch, and pronounced by any clear voice, 
contains the following partial tones — 

(1) The fundamental, with the first two or three overtones 
The fundamental varies greatly in relative amphlude for reasons 
which 1 do not as yet attempt to formulate The overtones 
are all weak, unless reinforced by the mouth resonance os set 
forth below 

(a) The overtone or overtones whose frequencies of vibration 
chance to fall between 1000 and 1300 vibrations to the second, 
the maaimum seeming to he at about 115a This is the mom 
characteristic of a, which senes to identify it to the ear, and 
remains remarkably contUni, no matter what the fundamental 
may be If the fundamentnl has 144 vibrations to the second, 
overtones VII, VIII and IK , with frequencies of 1008, 1152 
and 1296 respectively, will all be present, but VIII , with 1152 
vibraaons to the second, in much the largest amplitude. 

(3) The oxertone or overtones whose frequencies of vibration 
chance to fall between 575 and 800 vibrations to the second for 
mens voices, with a maximum at about 675, or between 675 
and 900 with a maximum at about 800, for the voices of women 


The number of works on natural history which are privately 
published In England Mems to point to a want of enterprise 
among English publlshm which 1 caniiot understtnd, as the 
market for really well illustrated works on ornithology, botany 
and entomolo^ is certainly increasing Any suggestioni 
addressed to me will be mtefully recelveo. H J Elwes. 

ColesAxime, Andoversford R S O , Gtouceatenhue. 

BilUarda Mathematically Treated ” 

Tub review, in your issue of March f, of Mr Hemming*s book 
on billiards reminds me that I have never yet seen a satufactory 
explanation of the following question — 

Why does a billiard ball when struck to the right or left of 
its vertical axu nevertheless travel in the direction in which the 
cue travels ? 

It only does so when the cue lip is chalked, otherwiie it 
travels in a direction of a line through the centre of the ball and 
I the point of contact with the top of the cue, as may be expected 
from the laws of dynamics The chalking of the cue of course 
enables the sinker to put on what u known as side, 1 e to make 
, the ball revolve on its vertical axis, but why does It also allow 
the ball to travel in a straight line instead of going off at an 
angle? Ln^uirek 

! HR answer to " Enquirer's " puzxle 11 very simple If you let 
a picrfectly hard and smooth cue tip impinge at any angle on a 
perfectly hard and smooth ball, the only force exerted will be 
normal, and the ball will start in the Ime from the point of 
impact to the centre of the ball At the same time, during the 
I brief duration of the impact the cue tip will slide a minute 
I distance along the surface of the ball, but in consequence of the 
• perfect imootnuess will exert no tangential force on the ball 
! Now take the extreme case in the opposite direction Let the 
cue tip be such that it bites on the Ml without any sliding 
I whatever during the impact In this case the point of the ban 
struck moves exactly in the direction of the motion of the cue 
—the centre of gravity of the ball moves in precisely the same 
I direction with a rotation added which is familuir to us as side— 

1 and this will be so (if the lute is perfect), whatever may be the 
I angle between the direction of the cue and the surface of the 
I ball With the ivory lips in use more than a centur) ago you 
, had something approaching, though not quite reaching, perlect 
smoothness—and the ball flew off not quite, hut very nearly, in 
I the normal direction With modem lips In good order and 
I well chalked the bite is sufficient to prevent any slipping and 
{ drive the ball in the line of the cue, provided the angle between 
I the cue and the suriace of the ball u not loo small, and if this 


and children. This is presumably the resonance of mouth and 
throat cavities resounding as one vessel, and is not ns constant 
os the main resonance described above If the fundamental 
has 144 vibrations to the second, we shall therefore find over 
tones IV and V present, with frequencies of 576 and 720 
respectively, but V , being nearer the point of maximum reson 
once, will be the stronger 

The two regions of resonance are indicated In the table by 
printing in lar«r figures the amplitude percentages of those 
overtones which fall at or near the points of maximum reso 
nance, and are therefore present with large amplitudes My 
analyses reveal for the \owel a no other region of resonance 
that is constant or important except these two On the basis of 
many obNrvations it would be pcwble to plot a curve which 
woura represent the mouth resonance for the a position A 
tentative chart of this sort wiU be found in the articles already 
cited, and in general for a fuller discussion of the whole subiect 
the r^er is referred to those articles. Louis Bkvirr | 

Rutgers College, New Brunswick, N J 


lUuatrationa of Lepidoptara. 

Can any of your readers assist me in finding some artist who 
is icaljy competent to produce, by any process whWh combines 
extreme sccoracy wita a reasonable cost, a large series of 
lllustratMu of venation in butterflies ? The difficulty of getung 
■uch work done in the country under my own eye is very great, 
and I am unwilUng to do as some of my fnends sdviae, get 
them made in Germany Where the variatiem is a question of 
pattern only, pbotognqiby would probably be the most satis- 
nctoiy process, but wbm cokmr u the leading feature of the 
vanatioo, chromo lithography seems the most UEely to succ eed . 
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condition is fulfilled the hail will start in a direction exactly 
parallel to the line of the cue 

If the angle 11 too small, as by playing side too near the 
edge of the ball, there will be some slip and the ball will go 
wrong (not quite normally, but along way from the desired 
direction) it will be a mus-cue The nearness to the edge 
which can be played without miss cueing u different fur different 
players, and depends upon some nicety in the handling of the 
cue which does not admit of defimtion 
Roberts can play side vastly nearer lo the edge of the ball 
than 1 should dream of attem^ing, and 1 daresay a good deal 
nearer than '* Enquirer ” could try with success. But the l>road 
fiKt IS, that with a well chalk^ cue you can insure (wiihm 
certain limits of angle) that there shall be no slip. 

If the cue u not cnalked you can still do the same thing 
within vere much narrower limits, that is to my, you can put on 
a very little side. 

The Ivory tip, the chalked tip, and the unchalked bp, are 
three different cases intermediate Mween the extreme theoretical 
coses of perfect smoothness with unresisted slip and perfect bite 
with no slip at any angle however small 
I do not think that any one could have foreseen that a cue 
bp could be made to bite to the extent to which it does. But 
somebody in America or France found it out by experiment, and 
for the first time made billiards the scientific game which It has 
now become. G W Hbuming 

The Micro-Organiam of Paalty Ram 
In the oootm of our Investi^boos upon this organism, first 
alluded to by us (Naturb, voL IvL p. 107 , June 1897), and 
subsequently by others (voL llz. p. 339, February im), we 
have found that from spirk of 70 pet cent of alcohol, which has 
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baen la oar pofModon for thret ytm, we oen itill obtain toc- 
ceMfiil caltaiea In gelatine} the varkw form*, which we have 
prevloQsW dcKribedi have been obrnred aa bmre. 

Oni object in leiidlng ihia note Is to call attention to the 
eitiaordmaiy vitalitv of thU omuiiam under luch untoward dr 
conutanccs, owins doabtlea to ita carefully entrenched position 

V H Velby, 

Oaford, March la Lilian J Vbi by 


The hatchet pUnimeter m» be need to obtain loganthmai 
but in a leaa lUnple manner If the planlmeter be placed with 
Ita point on a given straight line, and lu length perpendicular 
to iht line, and the point m moved through a distance x along 
this line, tlm inclinatton • of the planlmeter to the line is given 
^ Tsa log cot 9/2, where a u the length of the pUnlmetcit 
Tnia gives an obvious mechamcal construction for a logariihiiL 
Leedi, March 5 H C Pocklington 


Drunkenneis and the Weather 
On reading the letter of Prof. Dexter on '* Assaults and 
Drunkenness"’ (p. 365), I notice that there u one great fallacy in 
the argument 

When a man is intoxicated and commits an asualt, the result 
Is entered in police reports as "assault,” the more senous 
offence overshadowing the less. So that, m all probability, 
many of the cases of asianlt referred to m the statement were 
al«> cases of drunkenness, but were not tabulated as such 
The tempenturc b an important element, for its variations 
are probably the cause of the change of character of the offences 
recorded The same quantity of alcohol will, os has often been 
noticed, have very dinerent effects m the summer and m the 
winter In hot weather alcohol has a stimulating influence 1 
thb IS much lets marked m the winter, and dunng thu season 
the sedative effect is certainly more noticeable 
Studying Prof Dexter’s curves in this light, and assuming the 
absence of any other fellades, we may reasonably conclude that 
the number of those arrested f^or drunkenness or us results vanes 
but little throughout the year Probably the tame people supply 
the cases of drunkenneu in winter and of assaults in summer 

R G T Lvans. 

9 Heatbeote Street, Gray’s Inn Road, W C , March 3 


Mechanical Metboda of Calculating Loganthtna 

Thb following mechanical methfxi of finding logarithms 
seems to be as umple as any that have been proposed, and has 
the advantage that it mves the loganthmsof all numbers without 
interpolation, and at the nme time affords a proof of the funda 
mental properly of the function 

Let a flat ruler AB be provided at one end, A, with a hatchet 
edge (like that of the hatchet planimeter), so arranged that when 
the ruler u held horizontally, and the hatchet allowed to touch 
the paper, it touches at a point vertically lielow the ed^e of the 
ruler The hatchet must he m a vertical plane inclined at a 
convenient angle (aay 45") to the ruler Let the ruler be held 
thus, with its edge touching a pm On moving the ruler so 
that the hatchet does not slip sideways, the latter will trace a 
spiral curve on the paper from Us mode of generation the 
spiral clearly cuts all radii vectores at the same angle, and thus 
u the well known equiangular spiral Let OA be a radius 
vector of unit length, and OP one of length r Let AOP =9 
where 9 may be expressed Jn terms of any convenient unit, 
then we may define the logarithm by the equation 9 =logr 
Of course, 9 depends on the angle of the spiral and on the unit 
of angle adopted aa well as on r, and so u not yet comidetely 
defin^ We can, however, imm^iately prove the fundamental 
property of the lo^thmic function 

Imafftne a copy O'A P' of the diagram to be made on some 
extensible malenal, and to be extended equally in all directions 
in the ratio R 1 All angles remain unallcm, and the new 
curve U an equbngular spiral with the same angle as before. 
If, now, O' be placed on O, and the new diagram earned till A' 
lies on the old spiral, the two spumb, having the same angle, 
must coincide, and hence P' li« on the old spiral Now 
OA'= R, OP'-irR, AOP' = AOA' + A'OF = a6a' + AOP, 
which i^ves log rR^elog r+log R, the fundamental property 
If we further enw our noit angle 10 that log xoa i, the spiral 
will give Brigglan logarithms It would, perhaps, be more 
convmiient practically to wljast the angle of inclination of the 
hatchet so that log xo b represented by lOcT, or perhaps by 
y6o* If we divide the arclc centesiinany. It may seem that the 
logarithm, as defined above, still deprads on the angle of the 
s|Nnl. bat thb idea can be readily obproved by means of the 
eqnaUGQ log rRslog r+log R. The logsnthm, having been 
defined wlthoat reference tolndices, may now be used to define 
tkc quantity JE*, when n it negative or fmetionaL and to give the 
index laws in a manner nUber less artificial that usually 
■ilopted (the feet tW no indication is riven of the many-valued 
tfa a r sc ter of a feacdonaJ power b, however, a drawback^. 
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T//E CENTENARY OF THE BERLIN 
ACADEMY OF SCIENCES^ 

I T IS with feelings of pleasure that we call the attention 
of our readers to the fact that rather more than one 
month ago the Academy of Sciences at Berlin, at ita 
meeting on the a5th of January, commemorated with 
great rejoicing and some very pardonable pnde the work 
which Its members have done in the world during the 
last hundred years The subjects which have been in¬ 
vestigated by this distinguished body include almost 
every branch of human knowledge, and although at this 
date we are too near m point of time to be able to judge 
definitely and finally as to the value of the work which 
the German scholars and men of science, whose names are 
wntten on its books, have done, there is no room for 
doubting that they have enlarged the bounds of human 
knowledge in every direction, and have brought us 
many degrees nearer to the goal sought by all honest 
investigators 

The Berlin Academy has kept in mind what the true 
functions of an Academy of Sciences should be, for 
It has not sought to limit the number of subjects which 
Its members desired to investigate, and it has not at¬ 
tempted to patronise or to foster the growth of one class 
of sciences, or of one branch of learning, to the exclusion 
of all others It has encouraged knowledge of every 
kind, and has supported by its influence and money the 
workers in the most recondite branches of human 
learning, and us influence for good has been $0 far 
reaching that it would need a volume if we attempted to 
describe the work which has been well and efficiently 
performed under its auspices And the Academy of 
Sciences at Berlin has not only helped the world posi¬ 
tively, as It may be termed, that is to say, by enabling its 
members to formulate and build up sciences, but nega¬ 
tively, by making it impossible for the faddist, and crank, 
and charlatan to press nis views upon the non expert, but 
well-educated, section of the German public In this 
last capacity it has performed, very quietly and unob¬ 
trusively, but effectively, a most important duty, and it 
has succeeded in obtaining and holding a position of 
authority which cannot be gainsaid It has proved to all 
the world that when it sets its seal of approval on a 
man's methods or works, those methods and works have 
permanent value. We may almost say that the work of 
German scholars and thinkers is so j^ood because they 
possess in their country a high authority for the approvstl 
of which they are content to toil long and arduously, 
knowing well that its stomp is a hall-mark which the 
intellectual world will honour, and the full value of 
which will be duly credited to it Of the universality of 
learning the Academy at Berlin has been a consistent 
and powerful patron, and the long list of great names 
whiCD Herr Waldcyer, one of the secretaries of the 
Physical Section, brought to the notice of the members 
at its festival meeting is a splendid proof of this 
statement Among bistoncaJ investigators and jurists 
may be mentioned Fichte, Schleiermacher, Scbelling 
ana Trendelleaburg, among students of hnmjistics 
and arch&eologists, Boeckb, Bekker, Bopp, Curtius, 


I Siiatmg^rkhiB 4 $r KitUgikk PrtmuiMrkim Aktuitmie dtr Wiittm- 
MU Btrlim 15 Jommur ^ 

Sr MrnJtMm Kmim KSiUgt umd 
KSmigFrkdri^ * li In CwmlMlon bd Georg Ramcr, Bwha. 
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Haupt, Dillmann, MUIlenhofi and Leptius, among 
mathematiciani and physicists, Diricblet, Kronecker, 
Erman, Dove, Kircnhoffj Kundt and Helmholts, 
among chemists, Mitscherlich and Hofmann, among 
astronomers, Bode, Ideler, Encke, among geographers 
and cartographers, Ritter and Kiepert, and among 
biologists, Link, Braun, Lichtenstein, Ehrenberg, 
Milller and du ^is-Raymond The above names re¬ 
present only a selection, out these eminent members by 
<heir worlu have permanently influenced, and have 
stamped their individualities upon, the various sciences 
to the investigation of which thev devoted their best 
powers and their lives The Berlin Academy, and the 
very few institutions which resemble it, are the only 
places where men of such diverse qualifications and 
acquirements as Schleiermacher, Ranke, Lepsius, Dill- 
mann, Seebeck, Ku-chhofT, Helmholtz, Hofmann and 
Encke could be found sitting together as members and 
discussing the best methods for furthering the universality 
of knowledge In Berlin, Vienna and St Petersburg 
the past and present members of the Academies have 
carried out the intcntioas of their founders, and every 
branch of human knowledge has been considered worthy 
of iMognition and encouragement at their hands. 

'nie Academy at Pans was onginally founded for the 
preservation of the French language, but the French 
eavants soon found that it was necessary to establish 
other bodies w hich should represent the arts, and sciences, 
and archccoloji^y Hence the Acaddmie des Inscriptions, 
the Academic des Sciences, and the Academic des 
Beaux Arts came into being, in 1795 these Royal 
Academies were combined under the general title of 
Institut National Thus together they represent all 
natural knowledge, and the vanous Academies really 
form sections of one great controlling and directing 
Intellectual power m France The operations of this 
power are so extensive that even a writer like M Zola 
thinks himself entitled tq enrolment among the members 
of one of Its great sections 

When Herr Waldeyer had read his festival address he 
proceeded to report to the meeting what works the 
Academy had in hand, and to descnbe the progress which 
had been achieved in them These include a Corpus 
of Greek inscriptions under the direction of Kirchboff, a 
Corpus of Latin inscriptions under the direction of HH 
Mommsen and Hirschfeld, the publication of the Com- 
mentanes on Anstotle, of the political correspondence of 
Frederick the Great, of the Acia /^^mrj/ca, of the Latin 
Thesaurus by Diels, of an edition of the works of Weier- 
strass, of the work of Kant, of the Arabic history of Ibn 
Saad, of an Egyptian Dictionary, ^c , to give a list of 
all the works upon which the Ac^emy is engaged would 
exhaust our space, and the curious reader wiU find them 
all mentioned on p 45 flf of the ^i/sunj^sfimcAU 

The writing of these remarks causes many disquiet¬ 
ing facts to cross the mind , foremost amoi^ them is that 
which tells us that there is no equivalent m England of the 
Acadenw of Sciences at Berlin In its earlier years the 
Royal Society in a measure occupied in England the 
position now held by the Academy at Berlin in Germany, I 
out such IB no longer the case. The founders of the Royal 
Soaety apparently intended its members to be recruited 
from the ranks of scientific men of every kind, and the first 
seventy volumes of the Pkilosophtcal TrunsiscHons bear 
testimony to the truth of this assertion. The pages of that 
work were open to every scholar and man of saence, pro¬ 
vided that he had somethmg to say and knew how to say 
It, and #t a result the earlier volumes of the PMostphscal 
Transactions are wider in their scope than the later ones 

Thus if the reader will take the trouble to turn over their 
pages^he will find papers on Latin. Greel^ French, Irish, 
Phoenician, Etruscan and Runic mscnptions, accounu 
of pigs of Ica^a tesselated pavement, a leaden coffin, 
Irish urns, dcc^an extract from a letter companng the 
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Egyptian and Chinese languMs, and even a paper ^ On 
Judging of the age of learned authors by style* Mr P 
H Matys Index of the first seventy volumes of the 
Philosi^kicai TransacHons^ published In 1787, wlU supply 
many other examples of the extreme comprehensiveness 
of the scope and view of the Royal Society m its earlier 
years 

Slowly but surely the view of the Society has 
narrows itself, and almost the only welcome guests 
are the mathematician, and physicist, and biologist; 
in like manner the Phtiosophtcal TtansacHons and Pro* 
endings have become the home of “ papers * in which 
letterpress and figures and algebraic sigiu appear m 
almost equal proportions Papers on philology and 
archseology are extremely few, whilst those on physics 
and physiology greatly preponderate. Is it too late for 
the Royal Society to come back to the onginal field of 
its investigations ? And although everything “ made m 
Germany” is not necessarily good, it woukl probably 
mn more power and increase us influence if it imitated 
tiie excellent example afforded by the Academy of 
Sciences at Berlin in its efforts to further the universality 
of knowledge 


T//£ POTENCY AND PREPOTENCY OF 
POLLEN 

1 N his book on “ Cross and Self fertilisation of Plants” 
^ (pp. 393-401), Charles Darwin called special atten¬ 
tion to the subject of pollen prepotency, and showed that 
nuoitrous cases occur where the ovary of a given flower 
IS more effectually pollinated by means of pollen-grains 
from some other flower, or from particular anthers, than 
by jgrains from its own anthers. If the two kinds of 
grains be present together on the stigma, the prepotent 
pollen IS able to drive its tubes down the stigma more 
rapidly than the other, and so the ovules are reached 
first, and the egg-cells fertilised by the contents of the 
favoured or successful tubes—-a point of great significance 
in crossing Numerous examples were also given by 
Darwin, which indicate far-reacning effects of j^lon on 
vanous parts of the flower and npenmg fruit, these 
may be termed pollen-potency Since Darwin's time we 
have learnt much more of the processes which go on in 
pollination and fertilisation, and, among other things, 
that the pollen tube of, for instance, a lily, carries down 
in us end, floating in its protoplasm, two active nuclei 
(generative nuclei) which Dear in tbemBclves the here- 
ditablo properties of the parent plant of the pollen, as 
well as remains of another nucleus (vegetative nucleus) 
of no use in ferttliiation 

Na fact in the donuun of plant histology is better 
established than that fertilisation consists in the union of 
one of these generative nuclei with the nucleus of the egg- 
cell in the embr^sac, and the researches of Stns- 
burger, Guignard, Farmer and others have rendered the 
whole process of this nuclear fusion and its consequences 
so clear, that even minute details can be correlated with 
what occurs in organisms other than the flowering 
plants. In this connection 1 need only recall the demon¬ 
stration by Ikeno and Irase,’ and by Webber,* that the 
generative nucleus m the pollen tube is a spermatozoid, 
and in Gtngko and some other gynmospenm is even 
ciliated and motile, and escapes as a true spennatoioid. 
This important discovery has lately been extended by 
Nawascoin,’ who found that the two generative nuclei m 
the pollen tube of Fritillaria and IdUim are elongated, 
and are emptied into the embryo-sac as writhing worm- 
like bodies, and the same has been demonstrated by 
Guignard^ for Lilium Martemn The mam point was 
also demonstrated by Miss Argott at the last meeting 
of the British Association at Dover (September 1899}.* 

* Pr»c R S vdl. Isr 1899, p. 163. 
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But NairMchin aod Guigsvd have further shown that, 
in additton to the normal fertiliaaticm of the Mg^cdl by 
one of these poUen-nuclei (spermatoioid), uie other 
fpermacosoid fuses with the polar muckus of the 

embi^sac, and thus brings about a sort of secondary 
fertilisation—a fertilisation of the cell which, bv further 
division, produces the endosperm For it will be re- 
merabersa that the secondary nucleus anses by the 
toion of the two polar nuclei 

Divested of details, while one spennatozoid nucleus 
cames matenal from the pollen into the egg-cell^ and so 
transfers the influence of the male to the egg and its 
resulting tmkya^lani^ the other spennatozoid cames a 
similar shaxe of matenal from thebollen into the polar 
nudous^ and thus transfers the influence of the male to 
the suondary nucliw of the embryo sac^ and thus to the 
emiosperm^ 

Now the endosperm is regarded as the representative of 
the prothallus of the higher Cryptogams, and acts as the 
nurse fbr the embiyo , and the upshot of the foregoing 
is that not only is the embryo (and through it the future 
plant) affected by the male hereditary substance, which 
can be easily seen eventually in cross bred plants and 
hybrids of all sorts, but the rudimentary prothallus genera¬ 
tion also receives its dose of male substance, and the 
question arises whether the effect of this dose can be 
traced in any visible way 

Let us now turn to another set of events It has 
been known for some time that different vaneties or races 
of the maize or “ Indian com,” although all belonging to 
the same species, show remarkable differences, not only 
in the size, shape, colour, &c , of their well-known grains, 
but also in the nature of their nutritious contents —tA 
what IS usually termed the “flour" or “meal” Now, 
this “flour” is the endosperm, and contains the nutritious 
substances for the growing embrya In the typical case 
Us cells are crammed with starch grains, well known in 
domestic economy as “ corn-flour " But in certain races 
of maize there are no (or very few and small) starch 
grains, but a slimy substance (dextrin ?), mixed with 
sugar, fills the cells Again, the outermost layer of cells 
bounding the endosperm—the so-called aleurone layer 
—has, not starch grains, but nitrogenous reserve stores 
for Its principal contents, and in some races bright 
purple or other colouring material as well, which shines 
through the skin of the grain (tesu and pencarp), and so 
gives the hue to the fruit 

The economical importance of the maize ‘ has stimu¬ 
lated many observers to expenment in hybridising the 
existing races, and the pnncipal object of this article is 
to show bow some recently ooserved results in this con 
nection have—quite unexpectedly—come to cast new 
lights on the phenomena above referred to, and to illus¬ 
trate the potency of pollen in a way not hitherto 
suspected 

These researches are due to De Vries,’ and to Correns,’ 
who have found that if cross-breeding is earned on 
between races of maize with a starchy ydlow endosperm 
and violet aleurone layer, and races witn a sugary hyaline 
endosperm and colourless aleurone layer, for instanc^ very 
marked effects of the pollen can be traced tn the emk^ 
4perm of the directly rendtiw grain^ quite apart from 
the effects eventuaUy discernible in the resulting cross'' 
bred plant to which the embryo gives nse, and which, of 
course, are only visible in the succeeding crop. These 
visible efl^s m the poUen are expressed only m the 
Golour and chemical contents of the endosperm 


1 Tha niMl b und for Poltnui, corn Sow, popcorn, ftc , aod aftw iIm 
BABB tr of mab la dbrilllng tpirits. TIm youiur gmlni u« coolr«d TIm 
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Thus, the result of pollinating a race (A) which has a 
colourless aleurone layer, by a race (B) with a coloured 
one, may be that the ripening gram of A now obtains an 
endiMperm with its aleurone layer the same colour as B , 
or if A has a starchy endosperm and B a slimy and 
sugary one, the endosperm of A becomes slimy and 
sug^, and so on 

T^e effect of the pollen of B, so directly expressed in 
the resulting endosperm of A, does not necessarily show 
itself in the converse case, however , and if the pollen of 
B alters the colour of the aleurone layer in the gram of 
A, the effect of the reciprocal cross may be that the 
pollen of A alters—not the colour of the aleurone, but— 
the contents of the endosperm of bt eg from starchy to 
sugary, and so on 

Correns points out that no visible change in the 
embryo, or m the size of the endosperm, or size and 
shape of the gram can be thus directly produced - 
whatever may ^ the more distant effects visible in the 
cross-breed resulting fiom the sowing of the gram next 
year 

There seem to be two possible ways of explaining 
these remarkable phenomena 
h irst, we may suppose that the spermatozoid nuoleus 
of the pollen tube, navmg fused with the egg cell, so 
alters tne embryo that as it groivs it affects tTie endo¬ 
sperm (eg by secreting some enzyme) and so alters the 
colour ot the aleurone layer on the nature of the cell- 
contents , this hypothesis is supported in part by the 
fact that while it is easy to proauce sugary endosperms 
m grains of races which normally develop starchy ones, 
the converse action is not obtained 
The second hypothesis is that we have in these pheno¬ 
mena the direct visible effects of the fusion of the 
second pollen tube nucleus (spennatozoid} with the polar 
nuclei (from which the endosperm results) In other 
words, we have here a hybrid endosperm as well as a 
hybrid embryo 

Both De Vnes and Correns regard the latter explana¬ 
tion as the nght one, and Correns points out that similar 
cases have been observed by GilUy in rye 
On the other hand, no visible results in the endosperm 
were obtained in peas and lilies, and the deep blue 
colour of the yellow seeds of species of Leucojum or of 
Peeu crossed with the pollen of deep blue seeded races 
of the same in each case depends on the formation of 
blue proteid grains in the epidermis of the cotyledons 
That these positive results will lead to renewed investi¬ 
gations of other cases of nuclear fusion—graft- 
hybrids and other examples of the reactions between 
scion and stock -may be confidently predicted, and in¬ 
teresting discoveries must await us My present object 
is to call attention also to this excellent example of the 
reciprocal advantages botanical saence obtains by the co¬ 
operation of workers in two totally different fields—the 
results from the laboratory here throwing suggestive 
lights on those from the se^-bed and garden, and vice 
versa, (See, also, Address to Botanical Section of 
British Association, Toronto, 1897, p 3.) 

H Manshall Wakjx 


ATMOSPHERIC ELECTRICII Y AND 
DISEASE 

T AST summer I had the honour of making the 
^ acquaintance of Dr Schliep, of Baden-Baden He 
IS well known to English medical specialists. He urged 
me to design a recordmg electrometer, such as would 
enable m^ical men to study atmospheric electricity 1 
found that he himself bad made daily observations for 
twenty years, using a gold leaf electroscope, which 
enabled bim to say whether the air had strong or weak, 
positive or negative, electric potential, at the end of a 
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water dropping collector He showed me that he had 
made an earnest study of the connection between atmo 
spheric electncity and diseases, and I am convinced that 
his conclusions are of great importance 1 feel, there¬ 
fore, that I am doing a service in bnnKinif before the 
notice of readers of Nature the following account 
of a paper, by Dr Schhep, in Sondirabaruck aut 
DeutsM Mtdixinal-Zeitung 

He first refers to the meteorological observations 
usually made, and goes on to say that our knowledge of 
atmos^enc electricity is now as vague as was the know¬ 
ledge of warmth before thermometnc observation became 
systematic Dove, in 1837, and Humboldt, in hts Cosmos^ 
mention the importance of the study of atmospheric 
electricity Dr Graves, of Dublin, made observations and 
said Practically these experiments are of importance, 
because some causes of the periodicity of certain acute 
diseases, their decrease and increase at certain hours of the 
day, may be deduced from them ” Hufeland also refers to 
this matter Dr Buzonne.*of Wurtemburg, in 1841, drew 
attention to the fact that aunng the cholera epidemics of 
the third decade of this century, there was a prevalence 
of negative electnhcation of the atmosphere Dr Pallas, 
a French physician, wrote on this subject in 1847, and 
Dr an Englishman, wrote about it in 1859 

Dr Sdiliep now describes his method of observation 
with the gold leaf electroscope, and gives the following 
results The first part of these may be said to be well 
known to us. What seems to me of most importance is 
the effect on organisms. 

Atmospheric electricity is generally positive If the 
sky IS covered, the potential aecreases or shows varia¬ 
tions, and is from time to time negative During rain, 
negative piotential is often observed The approa^ of a 
thunderstorm is generally marked by great alteration 
towards the negative, followed by considerable oscilla 
tions in both directions, with a predominance of negative 
Usually the positive potential is higher and more regular 
during the night than during the daytime. From 9pm 
to 3 a.m the potential changes little. It diminishes by 
daybreak, reaches its lowest value at 3 pm, then 
increases and reaches the maximum at 9 p m. I here is, 
therefore, a minimum dunng the day, and an almost 
conitant maximum dunng the greater part of the night, 
that IS to sav, there is only one daily period These facts 
are deduced from the use of the registering apparatus of 
Mascort Other observers have found two maxima and 
two minima, but they are probably only accidental varia¬ 
tions. In every month there are a number of days on 
which negative electrification can be observed, others,and 
they are rare, when there is scarcely any electrification 
noticeable On most da>'s there is positive potential 

According to Mari^ Davy’s observations in Pans, and 
Dr Schhep’s at Baden, there are two days of positive 
electnfication for 28 negatiie The winter shows higher 
potential than the summer 

Many teirestnal phenomena, such as earthquakes, are 
said by trustworthy observers ($chubler^ Humboldt) to 
greatly influence atmosphenc electncity After an 
auroral display there r> strong positive electnfication. 
At greater elevations, especmly on steep and high 
mountains, the electrification is greater 

Dr Schhep makes the following statements about 
the influence of atmospheric electnaty on human 
beings —Negative electrification is tinng, positive is 
exciting Positive is favourable to the process of 
oxidation, increases metabolism, circulation And secre¬ 
tion k may be that the increased formation of 
ozone has on influence in this w%y also, but we can 
imagine a direct stimulating influence of positive 
electncity on the nervous system We may afnim the 
existence of this influence as, dunng strong^drctnflcation, 
disturbances of the normal condition are noticeable, as in 
sleeplessness, j^e existence of states of annety, hystena, 
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neuralgia, and even sometimes inflammation of the 
respiratory organs. One interesting confirmation of this 
opinion 18 found in the observations which Eyselem has 
made regarding the behaviour of nervous pe^le, as in¬ 
fluenced by the amount of ozone in the air It seems 
that if there is too little ozone, and especially if it com¬ 
pletely and suddenly disappears, there is considerable 
bodily disturbance, whilst its sudden reappearance 
causes a quick return of healthy feeling It has also been 
proved that a continuance of much ozone is not unfavour¬ 
able to health Ozone intensity less than Na 10 of 
Zender's scale, but not much less, has a tonic effect on 
nervous people, but intensities from 9 to 4 cause dis¬ 
turbances These facts agree with the observations 1 
have made m regard tu the health of my patients, as 
affected by atmosphenc electricity From these observ¬ 
ations I conclude that a certain amount of nervous dis¬ 
order, as well as a power of resistance, are associated 
with positive electrification As in many other cases, 
there is therefore in this instance the possibility of 
having too much of a good thing 

Unhealthy symptoms, unfavourable to tissue-change, 
accompany negative electrification Feel mgs of fatigue 
and lassitude, exhaustion of the nervous system, arrest of 
perspiration, loss of tone in the blood-vessels, accompany 
negative electrification Congestion, bilious and apo¬ 
plectic attacks and hemorrhages are the results The 
development of bad gas, processes of decomposition, and 
increase of bacilli are the acrompanying phenomena. 
Certun forms of disease, as angina, pneumonia, herpes, 
may, to extents depending upon local conditions, increase 
witn negative electricity, and seem to be related to the 
sounng of milk, the decomposition of meat, and the de¬ 
velopment of bad smells in the street gutters and drains 
If we say that the bacilli are the cause of these things, it 
may be true , but it docs not explain why bacilli find more 
favourable conditions for their existence on some days 
than on others with equal warmth, moisture, air-pressure, 
See Dr Schhep goes on to say that we get clearer notions 
if we consider the difference between animal and plant 
metabolism 

We know the astonishing effect of a close thunder¬ 
storm-day on vegetation, the sudden breaking forth of 
buds, leaves and flowers, the quick development of the 
young seed, and the sometimes rapid growth of such 
plants as asparagus 1 ight, warmth and moisture are 
of course the first conditions. The observation of this 
remarkable phenomenon gave rise to an interesting 
experiment of Becquerel He selected four hyacinth 
roots of equal size and sort, which he put in a weak salt 
solution, two in a frame of glass, the third in a frame of 
zinc, and the fourth in a frame of copper The copper and 
zinc were attached to each other by a wire Tne vege¬ 
tation developed most at the negative pole, less in the 
neutral frame, and was least at the positive pole.r It seems 
that the roots of plants need a negative electric medium, 
and the crust of the earth is constantly negative What 
increases the tiuue-cha^e in plants decreases that of 
the animal organism Thus, very often, days good for 
vegetation become tiresome for us. Walking in the streets 
causes great fatigue All animals are tired on these days. 
They are the days of ne^tive atmosphenc electncity^ 
days on which the bacilli arc tnumphant, wounu 
become septic, and germs of epidemic diseases find 
favourable conditions for development It will concem 
bactenology to pay attention to the facts. In balneo- 
meteorolfigy, the most important object 11 the influence of 
atmosphenc electncity on the anomalies of the constitu¬ 
tion From its better study we shall be able to denve 
hypotheses for our hygienic and therapeutic study, and 
brides the importance of gcograpbital positHMO, warmth, 
moisture, &a, atmosphenc electnaty will also play an 
important p^ in toe classification of climates. We 
shall not only have to distinguish between land and sen* 
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of all afflictions, never swerved for an instant from the 
course he had to run 

Entenng, at the age of fourteen, the department of 
entomology of the Pans Museum, in the humole capacity 
of what would be termed an “attendant” in our own 
Museum, Blanchard soon developed such a capacity for 
zoological work that he was transferred to the scientific 
staff His first great chance of distinguishing himself 
occurred when he accompanied, in 1844, Prof H Milne- 
Edwards on his celebrated expedition m the Santa 
Rosalia to Sicily, for the purpose of studying the marine 
fauna of the coasts. Shortly after this he was appointed 
Professor of Entomology to the Museum, and in 1863 
received the honour of election to the French Academy 
of Sciences. Throughout life his chief study was ento¬ 
mology, the Coleoptera being his especial favourites; 
but he also devoted a considerable amount of attention 
to other branches of zoology, as well as to comparative 
anatomy, and in his latter years entered on the study of 
the geographical distnbution of animals, both in past and 
present times His works on Madagascar and New 
Zealand are well-known examples of his devotion to the 
latter branch of science. As a token of the esteem in 
which his labours were held by his fellow-workers, u may 
be mentioned that a genus of Carboniferous Neuroptera 
was named Blanchardia in his honour , while several of 


cbmatea, wet and dry climates, cold and warm climates, 
but we shall also have to chanutense a climate by its 
electnficaUoD and define with greater exactness the 
terms “relaxing.** and “bracing ” 

Perhaps we shall also be able to speak of a “ spend- 
ing** and a “ saving ” climate We must not separate one 
charactenstic of the climate from another and prefer it, 
in nature at phenomena work more or less together, they 
depend on one another and exercise mutual influences on 
one another. The electnc conditions of the air are 
indicated by other meteorolo^c records, and hence we 
have important sources of information which ought not 
to be neglected, as our methods of making direct electnc 
observations are not yet satisfoctory One can, from the 
daily increase or diminution of pressure, warmth and 
moisture of the air, say something of its electnfication 
In this connection it is of no importance whether the 
barometer is high or low, but whether it nses or falls It 
19 not important to know whether the moisture of the air 
IS great or not, it is important to know whether the 
moisture decreases or increases, whether the process of 
condensation or of evaporation prevails 
Dr Schliep here described at length the meaning of 
dew-point in hygrometnc observations He exhibited 
also a reduction msc made by Lambrecht, of Gottingen, 
a sort of circular slide rule, to facilitate the reduction of 
observations He showed that the atmospheric electn- 
ficauon becomes negative if the average temperature and 
dew-point rise and if the barometer faRt at the same time. 
If, however, the temperature and dew point fall whilst 
the barometer rises, one may assume a positive electri¬ 
fication. He pointed out on the curves which repre¬ 
sent his registrations at Baden dunng'the previous ten 
years, that the air-pressure on one hand, and the 
temperature and moisture on the other, altered mostly 
in opposite directions It was noticeable also that an 
exceptional steadiness for a few days was accompanied 
by the reverse of these movements as soon as the lines 
went for asunder The graphic representations of 
meteorological phenomena show more than one would 
think at first signt. More plainly than lists of numbers, 
they allow a companson of climatic conditions of different 
yean or of certain penods with the statistics of the 
prevalent diseases during those periods. 

Without a good graphic representation such statistics 
are never complete, however valuable the material which 
has been collected may be Thus, for example, consider 
the work of Hippius, published in the Archives for Chn 
Medic vol xl, about dysentery and meteorological 
influences upon it, in which there was un inquiry about 
the relation Wween meteorological changes and bleed 
ings of the lungs with no apparent result May not the i 
fouure of this inquiry be due to the fact that the meteoro- 
lomc information was incomplete ? 

Dr Schliep finishes his paper by pointing out the 
importance of the general ineteorol^ica] observations 
at watenng-places l^ing under a central governmental 
control The health resorts ought not to rest until they 
have obtained this aid from Government But he dis¬ 
tinguishes general meteorology from the simple kmd of 
observation which it 19 in the power, and ought to be the 
duty, of every medical man to make for himself 

John Perry 


PROFESSOR tMILE BLANCHARD 

B y the death on February 11, at the npe age of 84 
yean, of ProC £mile Blanchard, France has lost 
the of Its zoologists, the French Academy one of 
lU oldest and most esteemed members, and the Pans 
Moseum a fomous entomologist Blanchard’s career was 
a soBsewhat remarkable one, and at the stipe time a 
noUe example to otben, for he rose to distinction from 
the raaks, and, when stneken by one of the most temble 
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the fossil birds from the Miocene of France described by 
Milne-Edwards, such as Anas Hanchardt and Palaeortyx 
biamchardi^ received their specific titles after the subject 
of this notice. In addition to purely scientific memoirs 
(of which a long roll stands against his name) Prof 
Blanchard was a frequent and admired contributor to the 
Revue des Deux Mondes on general subjects. 

But the most remarkable circumstance connected with 
a large portion of his work yet remains to be told In 
early life Blanchard was gifted with extraordinary acute¬ 
ness of vision, and was thus enabled to make dissections 
of extreme delicacy (of which he has left numerous 
drawings and sketches) without the aid of lenses In 
fact, his eyes were described by one of his early con¬ 
temporaries as veritable microscopes. At the age of 
forty his visual powers showed serious signs of weakening 
Year by year the failure of power increased, with the 
result tnat at 45 he became nearly, and at 50 totally 
blind In the words of Professor Gaudry, “\^at moro 
frightful affliction could have befallen a man whose life 
was passed id the investigation of Nature’s secrets? 
The existence of a naturalist, who seemed specially 
favoured by his natural gifts and by the honours received 
at an age when they are obtained by few, was delivered 
over to the misery of darkness. If only Blanchard could 
have still enjoyed the delights of family life, if, while 
unable to see them, he could have listens to the voices 
of a devoted wife and beloved children t But all was 
gone , he no longer saw, no longer heard anything 1 The 
visits of a few fnends could alone, from time to time, 
afford solace to his lonely existence.” 

Amid the unfeigned sorrpw of his confrlres^ his remains, 
on February 14, were consigned to their last resting 
place. 

Perhaps his best-known works are “ Histoire des 
Insectes,” 1845, “ Catalogue des Col^pt^res du Museum 
d*Hi9toiie Naturcllc de Pans,” 1850, and “Metamor¬ 
phoses des Insectes,” 1868 R L. 


DRS C T R LUTHER AND G RUMKER 

\^1TH1N a few weeks, two observatones which have 
YV pljiyed a worthy part m the past history of 
astronomy have, by the death of their respective direc¬ 
tors, suffered a notable loss, and science will deplore 
the removal of two well-known names from the roll of 
worthies, who are rememberod with gratitude for much 
indefotigmble, if not bnlliant, work 
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For forty-eiffht years Dr Carl Theodor Robert Luther 
worked unremittingly with the small instruments of the 
Diisseldorf Observatory, and few men have won so 
much satisfaction and rendered such essential services 
with apparently inadequate means When, a half cen , 
tury ago, he began to direct the fortunes of the little 
Observatory of Bilk, the discovery and the observation of I 
small planets still awakened considerable interest m the 
astronomical world, and he perceived that a small 
observatory, somewhat meanly ec^uipped, could not 
undertake a more mentonous service than to devote 
itself methodically to the study of the movement of 
these bodies. Resolved to devote himself to this work, 
he never swerved from it How well he worked with a 
SIX foot equatorial and a simple nng micrometer will 
readily be admitted bv those who have had to use his 
observations in the discussion of planetary orbits In 
this one subject, which he had made his own, his untiring 
devotion enabled him to compete in accuracy, and in 
quantity of observations, with other observatories 
possessing greater optical power and employing more 
delicate apparatus He li\ed to see the branch of 
astronomical science that he loved and supported become 
Somewhat discredited by the very wealth of matenal 
with which the possessors of larger optical means and 
improved star-charts were able to startle and to over 
whelm plodding computers and observers If observation 
did outrun computation, Luther, however, made some 
effort to withstand the onrush, and he succeeded in placing 
the theo^ of five of the planets—Hebe, Partnenope, 
Melete, Danae and Glaukc—in such a satisfactory 
position that they are not likely to be lost 

But Luther’s work begun long before he went to Bilk. 
He was attached to the staff of the Berlin Observatory 
before Neptune was discovered He took a share in the 
construction of the Berlin star-charts, that rendered the 
actual detection of the planet so simple , and every one 
who has used Olbers* method for computing comet orbits 
will recall with satisfaction Barker's Table of Parabolic 
Anomalies, ** von neuem berechnet von Herm Stud 
Luther " 

Modest honours followed Luther in his simple-minded 
devotion to astronomy In 1854, he was elected a 
Foreign Associate of the Royal Astronomical Society, 
and in the following year the Bonn University elected 
him a Doctor of Philosophy Seven times did the Pans 
Academy vote him the Lalande Pnze for his discovenes, 
and when the same Academy struck a medal to com¬ 
memorate the completion of the first hundred small 
planets, hia portrait appeared on the medal side by side 
with those of Hind and Goldschmidt, the representatives 
of Germany, England and France in this special field 
of research 

The death of Dr George Rumker, Ementus Director 
of the Hamburg Observatory, is also announced^a 
name long and honourably connected with the Hamburg 
Observatory, and associate with much good work. The 
late director was bom at the Observatory, where his 
father, after his return from Paramatta, was in residence 
Early trained to astronomical methods, Dr George 
Rumaer had the advantage of experience in vanous ob¬ 
servatories, spending some lime at the Durham Obser¬ 
vatory under the late Prof Chevallier On his return to 
Germany he was attached to the Hamburg Observatory, 
and busied himself with the preparation of a catalogue 
of arcumpolar nebulie AAer his appointment as director, 
the energies of the observatory have been mainly devoted 
to the observation of planets and comets. These obser¬ 
vations, which have been mainly published in the 
Astronomsdu Nochrichten^ display a considerable 
amount of^actmtyi but in addition to researches of a 
purely astronomical character, Dr Rdmker had given 
very considerable attention to all questions connected 
with the improvement of navigation, and to the testing 
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of instnunents required in the senrite of the marme; 
The rapid development of the Port of Hambiughas 
made the testing of chronometers and accurate time dis« 
tnbution matters of pnme intportancO, and the Jate 
director fully recognisM the desirability of mmistemig to 
the necessities of the port 


DR THOMAS PRESTON, FRS 
T^ITH sincere regret we announce the death of Prof 
Thdmas Preston, which occurred at his residence 
in Dublin on March 7 Still a young man, the event, 
although preceded by a tedious lUness, came as a shock 
to his friends, and we believe will be leaned with sorrow 
by every scientific man in this country Abroad, too, his 
name had recently become well known m connection 
with his researches on radiation in the magnetic field. 

Thomas Preston was bom in co Armagh in 186a He 
graduated both in the Royal University and in Trinity 
College, Dublin, in each University gaming high dis¬ 
tinction in mathematics and experimental science The 
first edition of bis well known “ Theory of Light 
appeared m 1890, his “Theory of Heat” in 1895 He 
filled the post of Science and Art Inspector for Ireland 
since 18^ He held a Fellowship in the Royal Univer¬ 
sity, and also the degree of Doctor of Science of that 
University, and was elected a Fellow of the Royal 
Society in 1898 

What great promise was in Thomas Preston is known 
to all who are acquainted with the good scientific work 
he had already accomplished The Royal Dublin Society 
recently conferred upon him the Boyle Medal for dis¬ 
tinguished work I#the domain of pure science On that 
occasion the Saence Committee of the Society reported 
on his work m terms a miotation from which will best 
serve to convey in a brief notice the scope of Preston’s 
contributions to science. The report more especially 
relates to his services m connection with radiation in a 
strong magnetic field, and summanses the part he took 
in this recent branch of research, as follows — 

*' Early in 1897 the broadeung of the spectral lines arising 
from radUiion in a strong magnetic field was announced by Dr 
P Zeeman; and about the middle of that jrear, Dr Zeeman 
further announced the fact that the triple nature of some of these 
lines had been established by aid of the differing polarmtion of 
the central and lateral bands This Important experUnental 
work was the first complet^ successful accomplishment of an 
experiment undertaken by lumuiay, so long ago as jS6a The 
theoretical aspect of Zeeman's first experiments had been ex 
amined by Prof Lorentz and by Dr Larmur The threefold 
nature of the broadened lines as m-cll as their polansatioa phe¬ 
nomena had been predicted by these mathematicians, and also 
the probability that the change of wave length utrodu^ by the 
magnetic force should be proportional to the square of the wave¬ 
length of the affected lines. 

**Such, briefly, was the state of the inquiry, when Prof 
Preston^working with the Rowland Gratiitt of the Rt^ml Unl- 
verslly^brought ois first research before this Society towards 
the close of 1897 P Radiation Phenomena In a Strong Mag- 
neuc Field,' TVoai. RD S vol vi. Ser ii p. 35S). 

“ Members of this Society who were present on that occasion 
will recollect that they were treated to no second hand account 
of the phenomena, but were ihown^ feat not befon attenpted 
—the tripUcatloo and quadruplication of the lines of cadmlnm 
and zinc, by means of photogn[^j>rojeetcd on the screen 

** In this communlcauon, Pr^ iWton not only showed that 
be had attained a higher degree of rerolutlon of the hnes than 
had up to this been accompBsbed, bat he was able to annoonoe 
the mdstence of qoartet and sextet forms for the first time. In 
bis paper be seeks for exi^nadon pf the qnarMt variation firom 
the normal tri|dct, and the feet that the dioerence of wave-length 
introduced by the magnetic fence is not proportional geifenlW to 
the square of the wave length (w the ample theory seemed to 
suggest) was forced upon hfin at this early stage of hii work. 

^Altboogb these matten were laid befara toe Royal Dsfottn 
Society m December 1897, Prof, Preston can lay still caste 
claim to these observations, u appears fiom a short cornmuoka- 
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don to KATVkB in N<»fembtr ^ tho «un« year (Natukb« 
Tol Ml p, 173] 

The wueeaS memoir on the appeared In the TVour 

ot the Royal DoUio Society for ^ne 1899 (voL iii. 
Ser. IL pp. 7 e/iiy ), having been raad by ProL Praiton in June 
of that yw 

" He hete ofieie an eaplanatlonof the quartet form analogooi 
to Pro£ PltsQetald'i luggeition that the mic orbiti will vibrate 
with definite period about their position of rest in the magnetic 
Geldf and records the observation that, for corresponding lines 
of the natnral groups or series of Kayaar and Range, the theo¬ 
retic condition obtainSi 

'* He hirther, in this commuDloation. suggests a lav which 
apparently Involves the &r reaching conclusion that ttnictural 
mures in common ate possessed by chemically related atoms. 
Altbonfd^ a conclusion commends itself for other well known 

reasons, so direct a proof as is Involved In * Preiton's Law * had 
hardly been hitherto adduced. This law he illustrates by the 
case w three aubetancea —magnatlaffl, cadmium and nnc The 
lav e a pr easCT the foct that not only are aimiUr lines in the series 
of cbcmkally related elements similarly modified by the mag 
node field, fcmt that the value 

X* 

u, in these cases, the same. The importance of this law, 
whether the theory of ions u accepted or not, is accentuated in 
M Cotton’s able review of the present state of the iD\estigation 
(Le Phdnoffi^e de Zeeman, SeteM/ta, October 1899.) 

" In die course of these researches Prof Prmton was gradu 
ally incnaslng the strength of his magnetic fieldi and lately was 
using a magnet built to his own d»gn attaining a fidd of 
40,000 COS units. The dedgn of this magnet is original, but 
a published account of it has not vet appeared 

*' With the aid of this powerful instrument he was able to 
announce, in the addendum to Ms paper in the TVwAr R D S 
last refen^ to, that the quartet form nitherto noticed is really a 
sextet, the outer lines being feeblv bipartate, that t^ normal 
triplets are not further resolved, and that the diffuse triplets are, 
in foct, nonets, consisting of unequally luminous lines. 

Contemporaneously with these papers, others, mainly n 
espitulatory, appeared in the Pkiiott^i^a/ Magaatm and in 
Naturr. 

A clear and luad account of the whole matter Is also to be 
found In the report of Prof Preston’s lecture before the Royal 
Institution, appearing in Nati/ri (vol lx Tune aa, 1899) 

'*lt is satismctoiy to find how drarly in his later papers 
Prof Preston recognises the pioneer work of Dr G J Stoney 
(upon whom this ^iety conferred the Boyle Medsi last year) 

We have m the foregoing referred to Prof Preston's leading 
work and to that specially qualifying him to receive the Boyle 
Medal, but before tou work apprarM, he was already known aa 
a writer on science of high standum Ills text boolu on Light 
and Heat are at once clmracteriaea by a clear and plenmnt style 
and a thorough grasp of the subjects treated These works may 
etch fidrly claim to be advances on any previous English text 
books of the same scope. 

“ Prof. Preston U also the author, In part, of a well known 
text-book on ‘Spbcncal Trigonometry,’ as well as of several 
scientific paperv, which are all marked by his ingenuity and 
ihoronghncsf.” 

AH who have known Thonuu Preston will share in a 
feeling more deeply founded in human nature than the 
regret for his “unfulfilled renown "—regretful as this 
assuredly is. The loss of his friendship will be felt even 
more keenly than the strong sense of the great loss science 
hu expenenced by his early death. 


GEORGE JAMES SYMONS, FRS 
QCIENCE in general, and Meteorology in particular, 
^ has lost an ardent worker by the death of Mr G J 
Symons, F R.S, the indefatigable founder of the Bntiu 
Rainfidl Oxganisation. He had been enjoying good henltfa 
untU the evening of February 14, when he was stricken 
with paralynstirom which be never rallied, but passed peace- 
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natural phenomena, and very early commenced^ rtigalar 
weather observations. His love of this became so strongs 
that his parents were ultimately obliged to permit him to 
follow this branch of science, although he was wametd by 
such a high authority as Mr James Glaisher, F R.S ,that 
“science would not pay*' He served under Admiral 
Fits Roy in the Meteorological Department of the Board 
of Trade for a few years, and then began his life-work of 
collecting rainfall statistics His first annual volume of 
“ Bntish Rainfall" was for the year i860, and this con¬ 
tained records from 168 stations How this work grew 
under his guidance and ceaseless energy is seen from the 
fact that in the volume for 1871 he published records 
from 1504 stations , for 1881, from 3145 stations , for 1891, 
from 3790 stations , while for 1898 be was able to publish 
records irom 1404 stations The information and data 
thus collected soon became of great assistance to 
civil eng meets and others engaged m questions 
of water supply In the course of time Mr Symons 
became the greatest authority on the distnbution of rain¬ 
fall over the country, and was an indispensable witness 
at Parliamentary Committees on questions of water 
supply The Albert Medal of the Society of Arts was, 
in 1897, awarded to Mr Symons “for the services he 
had rendered to the United Kingdom by affording to 
engineers engaged in the water suf^ply and the sewage 
of towns a trustworthy basis for their work, by establish¬ 
ing and carrying on dunng nearly forty years systematic 
observations (now at over 3000 stations) of the rainfall 
of the British Isles, and by recording, tabulating, and 
graphicaJly indicating the results of these observations 
in the annual volumes published by himself" It is a 
satisfoction to know that the rainfall organisation will 
not cease with his death, but will be carried on by his 
co-adjutor, Mr H Sowerby Wallis. 

In 1866 he commenced the publication of Symonses 
Monthly Metiorological MagoMmi, which has been con¬ 
tinued up to the present time. 

Mr Symons was elected a I'ellow of the Royal 
Meteorological Society tn 1856, and served on the 
Council from 1863 He was President in 1880-81, and 
Secretary in 1873-79,and 1883-99. He was elected 

President a second time in January Uut, in view of the 
Jubilee of the Society taking place during the present 
year, but, owing to his being seized with paralysis, he had 
to resign this office at the following Council meeting. 
He was elected a Fellow of the Ro)^ Society in 187a, 
and at the last anniversary meeting was made a memlMr 
of the Council. 

Mr Symons was a regular attendant at the meetings 
of the British Asioaation, and served on several of the 
committees. He was also for some time on the Council 
of the Royal Botanic Society and of the Sanitary Institute. 
He was also Chevalier de la L^ion d’Honneur 

Mr Symons was a keen biMiophile, and had a very 
valuable meteorological library Amcfng his publications 
may be mentioned Merle's MSS “ Contideraciones 
Tempenei pro 7>anni8 i 357 -< 344 ” . “Ram—how, when, 
where, why it is measure" , “ Pocket Altitude Tables ” 
(3 editions). “The Floating Island of Der\ientwater” , 
and “Tlie East Anglia Earthquake.” He was a most 
genial and amiable man, and had the power of drawing< 
around him a vast number of frienos and voluntary 
observers, who will deeply mourn his loss. ^ 

NOTES. 

Paor E Fischer, of the University of BerUn, has been 
elected a corretpondont of the Paris Amdemy of Sciences, in 
the Section of Chemistry 

Wa regret to sec the announcement of the death of Dr 
WfiUam Marcet, F.R S , at Laxor, Egypt, in his Mventy second 
year The death is also annontteed uf Mr William Ihorpc, a 
vice-preridem of the Society of Chemical Industry 
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Prof D £. Hughes, F R.S , whose whole cstete has been 
valued at 473 i 054 ^ Ktom, Including personality of the net value 
of 473,70^, has left the greater part of his property to the 
Middlesex Hospital, London Hoapltal, King’s College Hospital, 
and Charing Cross Hospital A considerable sum has also been 
left to vanons scientific societies. By his will of May 9, 1893, 
be bequeathed to the Institution of Electrical Engineers, of 
which be was a past president, aooo/ for a David Hughes 
Scholarship Fund, aimiiar to the Sir David Solomons Scholar 
ship Fund t to the Soci^6 intematiunaJe des Electndens in 
Paris, of which he was a member, aooo/, for a scholarship fund, 
to the Royal Society, 4000/ to apply the income in prizes for 
original dbooverics in physical sciences, particularly in electricity 
and magnetism, to the Pans Academy of Sciences, 4000/ for 
the Hme purposes ; and to the Royal Institution of Great 
Britain, in Albemarle street, 1000/ for its general purposea The 
sum at present available for the Hughes Hospital Fund seems 
likely to be between 300,oooil and 350,000/, and eventually over 
400,0004 

Referring to the death of Mr Leander J McCormick, of 
Chicago, at the age of eighty-one, the Athinoinm recalls the 
fimt that he was an inventor of agiicuUural machinery as well 
as a munificent patron of astronomical science His father 
was the well known Robert McCormick, of Virginu, a pioneer 
in the construction of apparatus for reaping by machinery At 
his death, in 1846, the development and improvement of the 
mechanism of the original reaper devolved upon the son, him 
self a man of skill and resource As regards the encouragement 
of astronomical research Mr McCormick was no laggard, and 
he Bunds out prominently among chose Amencan citizens who 
have liberally contributed to the promotion of the work of obser 
vation He gave to the University of Virginia the existing 
MtroDomical observatory which bears his name, the cost of 
building and equipment reaching the toUi of 30,000/ It was 
the desire of Mr McCormick that the telescope and equipment 
should be the best of the kind in the world, and at the time of 
inauguration such was probably the case 

The Memorandum by the Financial Secretary to the 
Treasury on the estimates for Civil Services for the year ending 
March 31, 1901, has iust been issued as 4 Porlumentary 
paper Among the works entailing additional expenditure are 
included the adaptation of the Imperial Institute (London 
Univcmty) buildings, 8770/ t R new Die and Medal Depart- I 
ment of the Royal Mint, 8300/ , and Onius Office buildings, 
4000/ The addiUon of 5751/ for the Local Government 
Board includes 4000/ for extended arrangements for the supply 
of glycerinated calf lymph An interesting item u that cm the 
Science and Art Department services the increase of 36,643/ ^ 
required mainly to meet the growiug reqalrement for gums to 
science classes and schools of science It is further mentioned 
that provision has been made for changes of organisation 
which have been adopted on the recommendation of the 
Departmental Committee appointed to consider measures for 
carrying into effect the Boa^ of Education Act, which comes 
into force cm April 1 A new item In the vote for scientific 
investigadoD is that of 11,350/ for a grant in aid of the 
National Antarctic Expedition, being the first of four annual 
instalmenu which are proposed to make up a total Government 
contribution of 45,000/ Reference is made to the fact that 
the total Government contnbution in aid of the expenses of the 
Royal«Commlsslon for the British Section at the Pans Inter¬ 
national Exhibition, 1900, will he made up to 135,000/ 

w 

We learn from SeUtw that the Committee of Mines and 
Mining of the House of Representatives hu reported fiivoorably 
on a bill ereatiDg a department of mines and mining, with a 
cabinet minister Ae Geologioal Survey would be tfansferTed 
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to this department There Is alio a Ull before Congwii ertab- 
llahing a department of Commerce and Manufocturcs, to whkb 
it is pr oposed to transfer the U.S. Geological Survey, as well u 
the U & Coast and Geodetic Survey, the Patent Offioti the 
Commission of Fish and Fisheries, and the Barean of Naviga¬ 
tion* The Treamry Bniean of Statiidcs and the Banaa of 
Foreiga Commerce of the State Department are to be ooosedi* 
dated Into a single burean of the department The pr in c i pal 
new offices created are the secretary and asristant secretary of 
commerce and mdoitries, the secretary recaving a salary of 
8000 dollars and the aisutant secretary 4000 dollars. 

Thr report of the Connal of the National Associatloa for the 
Prevention of Consumption and other forms of tubeiCDloii% 
presented to the first annual meedng on Tuesday, was a very 
latia&ctory expression of the growth and acUvIty of the Associa¬ 
tion since Its foundadon With the object of focussing the 
information obtained concerning tuberculosis, an International 
congrcH will be held m London next year, under the presUency 
of the Pnnee of Wales, who will open it in person The 
Council have received many representations, both from Indi 
vidualt and societies, as to the wide-spread habit of spitting on 
pavements, and more especially in vehicles and closed public 
places. As this habit U not only offennve, but a direct cause of 
spreading consumption, the Counal have asked the varions 
r^way companies to post up on their premises a card printed 
by the Association urging persons to repress as far as possible 
the highly dangerous habit Consideration has been given to 
the preparadon of a leaflet on the treatment of milk, but m 
view of the researches that are still being made u to methods 
of itenlisation, publication has been postponed until some more 
definite results have been arrived at J^pite correspondence 
urging them to bring pressure on the Government for more 
stringent legislation in respect of supervunm of milk and meat, 
the Council have considered it advinble to confine their efibrti, 
for the present, more to the enlightenment of public opinion 
than to agitation of a pohtical character 

A MEMORIAL pamphlet m appreciation of the late Josef 
Loschmidt, Professor of Physics in the University of Vienna 
from 1868 to 1891, has been inued by the Vienna Loschmidt 
Memorial Committee This Committee was formed largely at 
the instigation of the Chemical and Phyncal Society of Vienna, 
for erecting a monumental tablet to the illustrious physicist 
within the (vecints of the University, and theotageet of the Com¬ 
mittee was achieved on Novembn 5 *of last year, when the 
monument was unveiled in the pretence of a large assembly 
It occupies a fitting place opposite the memorial to Stefim, 
by whom Loschmidt was first put In the way of pcosocodiig 
scientific reseaicbes in 1867 The pamphlet now issued by the 
Committee includes the obituary discourse dcliveitd to the 
Society by Prof Boltzmann shortly after Loscfamidt’s death, 
and an account of the proceedings at the unveiling of the 
memonal, including speeches by the Oberst von Obennayer, 
Chairman of the Committee, Prof Neumsnii, Rector of the 
University, and an oration on the work of Loschmidt fay 
Prof Boltxmann, than whom none coold better appreciate his 
contributums to the advancement of oar knowledge of mole- 
cular phyrics. 

An interesting senes of observations on the temperatore of 
the animal body during fasting, and the rate of amiinllarifwi of 
carbohydrates, ii describsd by Fro£ UgoUno Moeso In tbs AM 
dn L$nc4if the experiments beingoondacted in the Univeirityof 
Genoa, TheexpenmenUanparticnkriyintemstfaiginettabUrii- 
ing the efficacy of sngu in ndiing the t empeiat ur e of sa animal 
which has fallen during a period of fairing Thus, from ons to 
font grammss of eu^ per kUogramnM eanae a r^dd rise Of 
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temptatKn io the fint ten or &fteen mlnitct} in from erne to 
two bom the tempenture readMi Ui mnsiiiram, and remauu 
oooitent or dmted for an faiterral of time varying with the 
amooDt ol aa^ur introduced This effect of ragar U moat marked 
after a long fut when the temperature ii lowert. The action of 
bread In aome reapecta, oppodte In character. The temper 
ature rlaea more alowly after the inlrodoctloa of bread than after 
sugar I and the riac m this case is moat rapid for ammals whoae 
period of starvation has been abort, and whose temperature u 
not too low These resulta are in aocordance with the view that 
Bogarismoreieadnyaaiiimilated by a starving animal than bread 
Indeed, Prof Mosw states that with sugar he has succeeded in 
restoring the vitality of dogs in a serious state of hypothermia, 
while the administrattoD of albumen to others flsiM to save 
thdr life. 

Thb Ammmairs of the Royal Observatory of Belgium for the 
year 1900 contains an interesting article on the employment of 
kites in meteorology, by J Vincent The paper is divided into 
several sections and includes (i) a description ol the different 
kites in use, with particulars relating to their construction, 
accompanied by diagrams, and a discuuion of the objects to be 
attaint by the ascents , (2) a chronological list of the ascents 
made since 1749 , and (3) a bibliographical sketch containing 
over 100 references to articles which have appeared in vanons 
journals from 1896-9, and other useful information The paper 
IS also reprinted separately in pamphlet form 

Wb have received from the Manila Observatory a discussion 
of the typhoons of the Philippine Archipelago and adjacent seas 
for the years 1895 and 1896, by the Rev J P Djyle The 
espericDce gained at the Observatory shows that these cyclones 
have a distinct tone of origin, and that the tracks follow an 
average definite course acconling to each of the following three 
groups of months in which they occur —(1) December to 
March, (2) April, May, October and Novemkwr, (3) June to 
September The three zones in which the storms onginate arc 
included between lat 4* and ao”N , and long 129* and 144* h , 
and these have been accordingly discussed with reference to those 
groups of months, especial attention being given to those storms 
which have particularly affected the Archipelago The dii 
cusaions are accompantH by maps showing the tracks, and the 
whole work is a valuable contnbution to our knowledge of 
tropical itorms and to roantiroe meteorology 

In a paper publiriied in the BolUUtmo of the lulinn Seismo- 
logleal Society, Dr £ Oddone discusKS the long penod 
oacUlatioiis of distant earthquakes. He considers that the 
problem of their origin is still unsolved We have not yet 
succeeded in deducing with certainty the true movement of the 
ground from the diagrams supplied by microseismographs. The 
suggestion that they are slow undulatioos of the earth’s sarfiure 
IB not univermlly accepted; but, on the other hand, the attempt 
to expUiD the record by honsontal movements only has also 
Called. 

The Journal (voL xl part iv ) of the College of Science, 
Impenal Umversity, Tokyo, has been received It contains 
three pepers, the first, by Dr K. Honda, on the mutual influence 
between longitudinal and circular magnetisations in iron and 
nickel. The other two papers, by the late Prof Sekiya and by 
Pro! Onori, deal with tlM catalogue of Japanese earthquakes 
p te p uie J by the Earthquake Invcedgatioii Committee, and have 
been nocioed already In these columni (p, 282) 

Any infomatiQii about the nadvea of the mysterious Easter 
Isfamd li weloomg, and we note with {deanre a paper fay Dr. 
H. St< 4 |>ei OB their tfttning. In this paper {AkkanH m Bmohit 
< AT. Zm 4 n aa Mw 1899. Bd. vlU, 
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Festschrift for A. B. Meyer Nr 6) the author bringa together 
all that Is known on the subject This consists mainly of some 
original observations made when Dr Stolpe was voyaging in 
the l^cific, and he also gives details of a remarkable taps 
figure which was in the museum of the Lit. and Phil Society of 
Belfast, but is now in the Bnush Museum A degraded human 
face and a bird enter into the scheme of tatuing, but there Is 
no information as to the signification of the ornamentation. In 
the same volume is a list of words relating to Philippino ethno- 
gmphkal and jsoologica) objects, by Prof 1* Blnmentriit, and 
some ethnographical notes, by R. Parkinson and Dr W Foy, 
on the natives of ”Neu Pommem," New Britain Drs W 
Foy and O Richter have prepared a memoir on the decorative 
art of Timor, illustrated with 38 figures , this is a useful 
addition to the literature on the decorative art of Malaysia. 
The authors trace the degeneration of one or two simple 
patterns, and they demonstrate the presence of a lizard or 
crocodile mo/iT'o, but in all such investigatiuos it is highly 
desirable to obtain informalion on the spot as to the slg 
mficance of local designs, for otherwise one is working very 
much in the dark 

To the BtoioijtMAes CentraBilatt for March, Dr vun Linden 
contributes a paper on the developmentnl history of the newts 
and salamanders of Germany, in which the various larval stages, 
and in some cases the adults, of the different forms are illustrated 
Especul atieniion is directed to the development of the spotting, 
which always commences as longitudinal lines 

Thb last two parts of Indian Museum Notes for 1899 are 
I just to hand No 4 should attract a more than ordinarily wide 
share of interest from the fact that the greater portion of it la 
devoted to a rejx^rt on Indian insect pests by Mr F Bailow, of 
the Museum It includes notes on insects harmful to tea, 
cereals, cotton, poppy, indigo and sugar cane, as well as> 
locusts, insecu infesting fruit trees, Very serious damage 
appears to have been done to the tea industry in the Darjiling 
district, in the spring of 1897, by the caterpillars of a moth 
which appeared m millions and stripped the bushes of their old 
leaves. Although the species is fully diagnosed in hIs report, 
Mr Barlow, as in the case of other pests, has omitted to suggest 
any remedy for its devastations. 

JiTDOiNG from Its sixty eighth dunual Report^ which has 
just been issued, the Royal Zoological Society of Ireland 
appears to be in a flourishing condition, the receipts for the 
past year showing a noticeable increase over the average The 
bon breeding, which forms such a notable feature in the 
menagerie, was at one time in a somewhat unsatisfactory con 
dition, but by the importation of fresh blood and the assistance 
of foater-mothers in cases where the female parents would not 
nurse tbeir o-vn cubs, the difficulties have bem overcome It 
it MOisfactory to note that the Cape Hunting Dog bred m the 
menagerie the previous season is growing apace, and will soon 
rival its parents in size A feature of the Report 11 the inclusion 
of photogravures ol several of the more mteresting animals now 
living in the Society’s gardens. 

We have received from the Royal Dublin Society a memoir 
on Jamaican Actiniaria, by Mr J £ Dnerden, who was, if we 
miiuke not, a student at the Royal College of ^ence, London, 
and afterwards one of Prof Hiuldon's pupils or assistants at 
DubUn Since his appointment as cnnitur of the museum at 
Jamaica, Mr Duer^en has published quite a series of papers on 
the zoology of hu neighbourhood—papers ranging over a wide 
field, from sea anemones to the mongoose. The present memedr 
u t)w second part of a syatematic account of the AcUniana of 
the seas around Jamaica, and it deals mainly with the Sucho- 
dactylinse, of which seven species are deKribed Part i, 
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publuhod two yews agO| traUod of the Zoenthoe, to which 
group three new ipeda ue now mdded The descriptkms are 
full, the drawings on the pfaues are admirable, and we are glad 
to notice long and important seetioni on the anatomy and 
histology ” of each species. 

Mr Lbstrr F Ward deaenbes anew genus(C^radlr/Ai), 
and twenty new species of fossil Cycadean trunks from the 
Upper Jurassic freshwater beds of Wyoming, in the Pr^etidmgt 
of the Washington Asademy of Sciences for February 

The Wellington College Natural History Society continues to 
encourage an Interest in scientific matters among members of 
the school The latest report shows that during last year in* 
BtrucUee lectures were given upon a number of scientific subjects, 
such as bacteria, eatinct animals, ants, and Rdntgen rays. The 
Pender prize, for the best essay on a scientific sul^cct, was 
awarded to H. O O'Hagan for a thoughtful paper on “ Thames 
Fish, and their Habits,” containing original ohaervations of 
much inlercst In order to further aid natural history work in 
the school, a field club has been started, the members of which 
propose to thoroughly explore the immediate neighbourhood for 
the purpose of nuking new, and revising old, lists of objects, 
and to start a local museum 

The number of the Irish NaturtUtsi for February 1900 con 
tains a description by Mr David HcArdle, with an Ulostrative 
plate of the rare and little known liverwort, Ltjiunui R9ssithana^ 
distinguished by the remarkable echinate hygroscopic hairs on 
the capsule It was found on Ross Island, Klllarney 

Scientific bibliophiles will be Interested to know that 
Meurs H Sochermn and Co , and Messrs. John Wheldon and 
Co , have just Issued catalogues containing many rare and 
second hand saentlfic books which they offer for sale 

New editions of Mr W T Lynn's handy booklets on 
“ Remarkable Edipsei ” and ** Remarkable CoiiieU*' have been 
published by Mr E Stanford. At the end of the latter a list 
of the dates of the next returns of comets observed at more than 
one appearance Is given The comets due this year are — 
Summer, De Vico's comet, rediscovered by Swift in 1894 
(period years), and towards winter, Barnard's comet (period 
Si years) 

The first part of a work on *' L’6lectridt^ en Physiologie,” by 
Prof L. Morokbowets, professor of physiology and director of 
the physiological inititute of the Imp^al University of Moscow, 
has just been received It is proposed in the compete work to 
describe the present state of knowledge of the influence of 
electricity on the animal organism and in animal electricity 
The present chapter deals with electrostatic prinaples and in 
sirumenti used m electro physiology The publisbers of the 
work are A Lang and F Tastevln, Moscow 

We have received TIU Nsiurmlisls Dirsci^ry (Upeott 
GUI) for 190a It contains a large number of names, a^ is 
undoubtedly a useful little volume. But there seems a tendency 
to glorify pushing amateur at the expense of the real solen* 
Ufic worker. In the list of British zoologiBts we notice, for 
example, the absence of the names of Mr W T Blanfbrd and 
the e^toc of the " Royal Natural History'', wbUe the foreign 
list, when it omits names like Bocage, CoUcU, Merriam and 
MUoe Edwards, is Indknusly inadequate to iu porpoee 

An ^larged and revised edition of Huxley's ** Lessons 
in Elementary Phyilcdogy,'' prepared by Blr Mlebael Focter, 
K.Ca, and Dr. SherUan Lea, F.R.S , wiU be pnbUshed 
almost immediately by Messrs. MaemiUan and Oo. The 
book origlnaUy appeared In 1866, and the last new edition 
was issaed In 1885, though since then it has been reprinted 
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dr times. Revisfoa was thei dfate aigantly n eeded in order 
to bring the ho6k In line with progrem in adeeice and ednea 
tioQ daring more recent years. This has been earrled oot in 
sympathy with Huxley's original aleu and CMthoda, eo that 
the book should have as sn c css tfu l a career in the fiiitore aa 
it has had in the past 

Messrs Everett and Co have issued a catalogue of some* 
of the instruments made by them for use in electrical and 
physical laboratories and workshops. Galvanometers, rerilC* 
ance coils and Wheatstone Bridges, electrmneters, rbeostats, and 
other instruments required in electrical work in the labomtory 
and testing-room, form a prominent feature of the catalogue 
Among the apparatus specially designed for laboratory tuition 
we notice arrangements for demoustmting the laws of the 
galvanometer, for measuring the temperature coefficients of 
electrical alloys, and for determining the linear eipanrions of 
metal rods. 

The methods employed by Prof Moissan in the preparation of 
diamonds by artificial means, nstog his electric ftimace, are 
popularly described by Mr R H Sberard In the March 
number of /Vsttmi'j Jf'qfss/M# Expressions such as '* the 
highest degree of heat,” and "a heat of fhmi 4000 to 5000 
degrees Centigrade,” suggest that the revision of the articit by 
some one acquainted with the distinction between heat and 
temperature would have prevented a confusion of Ideas. 
Another contribution to the same magazine is “ Stones of other 
Worlds,” by Mr George Griffith. A trip is made (in imigin- 
atiom) to tlw planet Venus, and foct Is combined with foncy in 
describing the features of the planet and inhabitants. Bat the 
human element looms so large that the story lacks the veri 
similitude which ehaimcteriscs Mr H G. Wells's treatment of 
scientific themes. 

Messrs. Macmillan and Co are about to publish a third 
and completely revised edition of a work on " Mlcfo-organisms 
and Fermentation,” by Dr Alfred Joigenson, Director of the 
Laboratory for the Physiology and Technology of Ferment¬ 
ation at (Copenhagen The original aim of the hock was to 
give an account of the morphology and biology of the micro 
organisms of fermentation, and so to supplement the treatment 
in text books of the chemical side of the subject To the 
new edition have bea added a biological treatment, per 
formed in the antbor's laboratory, of several English high 
fermentation yeasts, isolated from yeast used In breweries and 
distilleries In various parts, a summary of obeervations on the 
variatioiu which yeast undmgoes during its use in foctones) 
and a concise account of the organisms oeourring in mUk, 
and of the use of lactic acid bacteria in dairies and dis¬ 
tilleries The book thus appeals to chemists, botanists and 
Uologists, as wall aa to technologiats engaged in the fennent- 
ation industries. 

A Niw gas fumace has been derigned by M. Armand 
Gautier which will be of great service in researches in which 
a tube has to be kept at a constant hi^ lempemture for 
long periods of time. The prinoi|de of the maile is applied 
to the ordinary tube combustkm fumace, and M Gautim has 
been able to keep a tube at any terapeiatuiu betwaan 150” 

I and 800* for hoon together without a greater variation than 
I ± 5*. Even at taoo*, if a good governor is interposed be 
tween the git main and the fomact, tbs variations do not 
exceed 90*. A detailed description, with drawings, fo given 
in the current number of the 

Since M. Molsmn bu found that the original ptatinum- 
iridium appaiitus may be lepUoed by a U-tabe of copper, It W 
been posrible to itndy without dUHcnlty leactiaos lequirtigpnt- 
sldeimble qoandtiss of fiaorioc. In the conent nupiber ofthe 
C0M/tu rmdos, H Mofasan gives an aceomf of n flnOridb 
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of tniiifltmn ht fau ofatolocd, whidi It of faitem irom the 
point ol vlow of the TntoDoy of the matoL Fhiorint (qu reteti 
rotdUjr iHth poirdered iinuBgtaeift» and BaalyMt of the retultlng 
p rp d ict diowcd that a hlg^her flnofide than MnFg wai formed, 
bat onliig to the vlolenoe of the reaction this fluoride was not of 
conMant oompodtlon The interaction of ftaonne and man 
canons iodide^ however, gave a definite flaorlde, MofF^, which 
In many of its reactions behaves like fm floonne, pentachloride 
of photons giving PF|, and asuMpbons carbon a flnonde of 
carbon. On beating It splits ap Into MnF| and fluorine gas. 

Thi additions to the Zoological Society’s Gardens duiing the 
past week Include aPatas Monkey {Cinoj^/ucuspaias^ 9 ) from 
Nigeria, preeented by Mr* Cecil Masters, a Macaque Monkey 
(AfiUMmt 6 ) from India, presented by Mrs. Herbert 

Gnffith I e Valpine Phalanger ( THik^surms vuIfecuU) from 
Austral presented by Mrs. Walter Crane , a Persian Gacelle 
{GauUa d) bom the Persian Gulf, presented by 

Mr. B. T Ffinch; an Alligator {Ati^ator muuitippunus) 
from North America, presented by Mr J Turner Turner , a 
Lodio Monkey (CircopUhecus Indio) from West Africa, a Broan 
Capuchin {Co 6 ns from Guiana, deposited, four 

Cockatcels (CaifopsiUacus novat hoUandiiu) from Australia, 
purchased 


OUR ASTRONOXfICAL COLUMN 

Sbasih for an In trami ri URiAi PiANRr -Hatvard 
Coilego Obsorvaiory Cntn/ar^ No 48, consists of a description 
of a plan, piepareil by Prof W II Pickering, for observations 
during the coming eclipse of the ^nn, with the object of making 
a thoroughly systematic search for a po<iibIe planet revolving 
between Mercury and the sun It » not usual for the obser 
vatory to arrange espediiioni for solar ecllpfes, except in the 
case oi the trial of a new problem, wlien grants of money and 
mstruments are made especially for such work 

In explanation of his plan, Piof Pickenng starts with the 
statement of the observed fact that the faintneu of a star that 
may be phototnaphed with a given instrument against a br$gAt 
background of Jkj depends, within certain llmTtR, directly on 
the focal length of the iotb, and is independent of iii aperture " 
It has alio bm previously poinred out {ffarvani Obutvaiory 
Anmah^ xviii p. 104) that three minutes after the pole star 
first becomes visible to ibe naked eye in the evening, the sky 
surrounding it it of about the same photographic Intensity as 
that of the sky near the sun daring a total solar eclipae ** 

Uring a photographic lens of 3 Inches aperture and 11 feet 
4 inches food length, the field was large enc^h to cover nine 
8 X to inch platea With an exposure t>f one minute to the region 
of the pole, about three minutes after the pole star became 
visible, was sufficient to appreciably darken the plate, but not 
enough to obscure the images of stars down to the eighth mag 
nitude Four of these mstinmcnu will be employ<^ in May 
next all attached to the same roounilim, and ananged 10 as 
to i^ognph a region about 32* x lo^, having the sun os 
centre. 

As the eartfa pesaes through the equatorial plane of the sun 
only about om wok after the eclipse, this will be a favourable 
time for such a search, as (be planet would appear somewhere 
on the narrow line forming the projection of this plane upon 
the celestial ipbera 

The Ha^rd Expedition for this purpose will be stationed in 
the State of Alabam, but u even a succenfut oboervation at 
omfy om stailon will be iniufflcicnt to compute the orbit or 
detemina its dUtaoce from the sun, it is iherefore hoped 
that some other observer will lie sbls to duplicate the srosk in 
Spain or Algeria. Athough, of course, it would be desiralde to 
also employ four cameras, if pomlble, ihn la not necessary, and | 
two lenses, one photographing the region on each side of the 
wfCUt ^wvqid, in conjunction wim the Harvard plates, be suffideot 
to con firm the d is covery and permit the eompuuuon of an 
ap p soadmaie dicular orUt, which eontd then be more 
ncmttly defeermbed at tba next edlpai in xpoi.» 

, Th« New Twim ftnrRAcrom at PorSDAftL—The great 
iMraeior which ha« been installed at the Astrophyriod Ob- 
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•ervatory at Potsdam was recently formally dedicated and 
prepared for its angned work Director II C. Vogel gave the 
imuigural address, sJter which the instrument and its obsnvatoiy 
were explained by Prof Schemer The teleKope has two ol^ 
jeciivev, one of 86 cm (32 inches) aperture and la m (39 4 feet) 
focal length, and another of 50 cm (20 inches) aperture and 
I2| m (41 2 feet) focal lenmh Both objectnc*. were made by 
C A Steioheil and Sons, of ^tunlch, th.. Inrccr being conected 
for photographic, theimallLr for visual use The mounting is by 
Rci^ld and Sons, of Hamburg The dome ib 2a m in 
diameter and 18 m high, the nemispherical movable part 
being of iron with an Inner lining of wood , this may be rotated 
eiihCT by hand or by means of dectric power The observing 
platform Is rather unusual, being suspended from the dome, with 
which it moves, directly op^Mite the observing slit The 
motion of this platlorm, and the opening or closing of the slit in 
the dome, are controlM electricaily from the eve end of the 
telescope The instrument is to m primarily devoted to the 
determination of the veloaty m the line of sight of 500 star*, 
and the two spectrographs, built specially for the telescope by 
Toepfer, have pasxea successfully the preliminary tests. An ex 
cellent reproduction of the inbtrument in iiositinn forms the 
frontiRpiecc of the AsiropAystfa/Jonrttaiiot Jonuar> 19CO, from 
which the above details have been abstracted 

Tiie BaNjAMiN Althorp Goian tuNn—In the A^Oo 
nomual Journaiy No. 477, Messrs. I^wis Boss, Seth C 
Chandler and Asaph Hall, Directors of the Fund, make the 
following announcement —*'Since making appropriationB, in 
March 1899, of 500 dollars to Prof Charles L Doolittle, and 
of too dollars to Mr Henry M Parkhurst, from the Benjamm 
Althorp Gould Fund, a considerable amount of income has 
accrued, for the diviribution of which the Directors are preparerl 
immediately to arrange Applications for appropriations may 
be made by letter to any of the aforesaid directors, staling the 
amount desired, the nature of the propose<l investigation, and 
the manner in which the appropmtion is to be exiiended 
Full information with regard to the Fund may be found m the 
annouDceroent pertaining thereto in AJ 453, a copy ol which 
will be mailed, on request, to assist in framing applications " 


UNIVRHSITY AND EDUCATIONAL 
INTELLIGENCE 

Cam BRI DOB.—Mr H Woods, Sl John's College, has been 
appointed University Lecturer in Paleosoolog) 

The Medical School Buildings' Syndicate report in favour of 
plans for the schools of pathology, pharmacology, public health 
and medicine, prepared by Mr E S Prior The estimated 
cost it about 35,cx3o4 

The dwree of Doctor of Science is to be conferred on Mr 
Charles liote, of Sarawak, whose conlributi ms tn the eihnolfifty, 
loology and botany of Borneo have won for him a high 
reputatioo 


Thb hoDoran degree of Doctor of Laws has been conferred 
upon Prof A. K Forsyth, F R S , and Prof A S Woodwani, 
by Glasgow University 

Evbrv student before graduating from the Massachusetts 
Institute of Technology has to present a satisfactory theiix. 
Time u allowed for this work m the second term of the fourth 
year The theses thus afford students an excellent opportuniiy 
to perform original research work In the course of electrical 
engineenng, a Japanese student has chosen for hiv subject a 
study of the sue of wire neceswiry when aluminium is us^ fi>r 
a coriductor of electnaty He u to study the relative ca^xicity 
of aluminium as compared with that of copper As the price of 
copper has risen so much, and as the price of aluminium has 
fiUfon, the use of the latter metal has already begun to compete 
with that of copper in eleetrical manufacture Insurance com 
panics have ap^nted a committee to follow the results of such 
tests, and to make ttbles from them, as it U most important to 
know, when bulUings are wired, the wie limit of the amount of 
eamot which any wire covered or uncovered may be made to 
eairy. In the method chown for determining the relaiiito 
capacity of the aluminium, the temperature of the wire ts 
meawraJ dincUy, while the wire is carrying different amounts 
of electifoSty. 
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EviDBNf B of proi^ren in varioot departments and grades 
education in Liverpool Is aftndcd bv die report of tne Tech* 
meal Instruction Committee for tne year 1899. Though 
nothuig hu yet been done by Icgieledon to improve the local 
organisation of education, or to promote the unification of 
loal administration, steps have been taken m Liverpool 
towards the co-ordination of educational eflbrt in the City, and 
so promote harmonious development By reconstituting its 
Technical Instruction Committee so as to include not only 
educational experts nominated hj the City Council itself, but 
also a considerable proportion of representatives of the School 
Board, and others nominated by the University CoU^ and the 
secondary schools, a local authority has been cstaUished for 
the administration of technical and secondary education^ 
though the functions of the Committee as regudi the Utter 
branch are neceinnly for the present mainly consultative and 
advisory By bnnging within the mfluence of one adminis¬ 
trative Dody, consisting of representatives from all the recognised 
important public and professional educational orgAnisalions in 
Che City, tM vanoDs S|)ecial branches of Technical Education, 
the (^mmittee hope to ensure the continued success and the 
progressive development of such work as is required by the 
needs of the City As the Committee has been recognise by 
the Department of Science and Art as an organisation for the 
promotion of secondary education, it will be free to encourage 
any branches of technical and higher education which are 
considered deserving of support 

A RRTUKN just publUhed as a Blue Book shows that the 
total amount expended on technical education during the year 
1897-S in EngUnd, Wales and IreUnd was 860,105/ * 
that the estimated total expenditure on technical eilucatlon 
during the year i89B>9 was 874,612/ These amounts are ex 
elusive of the sums allocated to intermediate and technical 
education under the Welsh Intermediate Education Act, 1889. 
The amounts raised by loan on tbe security of the local rate 
tinder the Technical Instruction Acta were—in l897'8,69,3W , 
in 1898^9, 133,583/ The total amount of the rc^due received 
under the L^l Taxation (Customs and Excise) Act, by the 
coundts of counties and county boroughs m England (exciting 
the County of Monmouth) in respect of the financial year 1897 
was 8 u,D 37 /, of which 759,was appropriated to edu 
catiomu purposes, and 75,426/ to relief of rates, the latter sum 
including 42,108/ devoted by the London County Council to 
relief of rates. The total amount expended on technical edu 
cation duniu the year 1897-8 was 826,450/, and the estimated 
total expenditure duruv the year 1898-^ was 834,908/ The 
total amount of the residue paid to the thirteen C^nty Councils 
and the Councils of the three County Boroughs in Wales and 
Monmouth was 40,062/, and these local authonties are devoting 
the whole of it to Intermediate and technical education, chiefly 
under the Welsh Intermediate Education Act, 1889. The esti 
mated total amount to be devoted annually to inlermedule and 
technical education, under the Welsh Intermediate Education 
Act—f r out of the reiidue and the local rate—is 43,304^ In 
tbe case of Ireland, the return shows that the total amount 
expended on technical education by twelve local authorities 
during the year 1897-8 was 5649/, m that the estimated total 
experoJture 00 technical education by twehe local authorities 
during the year 1898-9 was 4523/ 

pROi- Robert Wallace, professor ot agriculture and rural 
economy in the University of Edinburgh, does not agree with 
the suggestion of the Agricultural Education Committee that, 
in connection with elementary schools, provision should be 
mode for practical work on plots of ground oltached to tbe 
schools, in on address delivered a few weeks am on *' Nature 
Knowledge Teaching introduced by the Scotch Code of 1890 '* 
(Edinburgh t Tbe Darien Press), he showed that many rau 
cotionol authorities at home and abroad are of tbe opinkm that 
form work at school u a meant for training (he sons of those 
who ore engsgnd in agricultural pursuits is intproeticable and 
voluelen. Sm work would only be playing at forming, and 
woula not rlnto into foil vigour the real working power of a 
boy any morspsan playing at shops develops a knowledge of 
the laws of c omaSeice* What Is wonted is individual interest 
and responaUhty, and a knowledge of prindplei. The proct^ 
work which mlglU usdblly be done is stated by ProL Wallooe 
os follows —<e) Labontory work, the ooUoetion of specimens 
of all soru of suitable interesting objects, to form hxu school 
museums and bmne coUcctkms. (^) Tbe qriiftmtic examina* 
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tion of ipedmena by tbe old of lenses and other neans. 
M The growth, for experimental purposes or for omsment, of 
a meat variety of seeds, and of a wlMt number of plants from 
bulhi, roots, and cuttings in flower pots, which, on a scale 
luitaUe to the local circumstances, could be duplicated at home 
by individual pupils, by the pu^ls from one household, and 
even groups of pupils who uve contiguous to each other—U 
being 10 arranged tmt each member of ue combmaboo should 
have a right to claim tbe necessary attention to one or more 
pots as exclusively his or her own, while the lessons to be 
teamed from all the pots would be common to eve^ one. 
(d) Field demonstradons, in which the obiects of mterest 
would be, so to say, infinite in variety (r) And for tbe benefit 
of older children and those who have left school, as well as the 
more enlightened of their parents, school hbnrici of useful 
books on rural subjects, which every one could not be expected 
to poispu, 


The address delivered before the Association of Technical 
Institutions, on January 34, bv the President, Sir Swire Smith, 
just publUhed by the Amo^iion, contains many sound remarks 
upon technical education from the commercul and industrial 
aspects, and reasons why it should receive the most hberal 
notional encouragement A Univeraity Don once remarked to 
tbe parent who wiahed his son to tokeupsome scientific subject 
" Sir, we know nothing of science here, we don't even teach it," 
and thU spirit (unfortunalely, not unknown at the present time) 
»lesponiible for the prejudm which manufacturers have against 
the schools and higher education Place by the side of tM dis 
dalnfol esprenioo referred to, the following testimony of Sir 
Swire Smith os to the methods and benefits of education in the 


pnpclplesof science —In the dual enquiry of the Royal Com 
miMon on technical instruction, in which we mveiti^ted not 
only systems of education, but their effect upon mdutry in ihU 
and competing countries, we visited in each foreign country, 
wherever poeJble, thoae emloent industrial establishments whose 
products were lordly exported to the United Kii^om We 
lollowed the processes from the raw material to the nnisbed pro 
duct, and we nterviewed tbe specialisU responsible for excel¬ 
lence or luperioity, nearly all of whom hod been trained in 
technical schools. In visiting the schools in which thU special 
knowledge hod been obtain, we found studenu qualifying 
themselves for thmr specUl work in tbe foctury, bv pursuing 
courses of troming under excellent teachers and with the most 
perfect apparatus. We did not see much of what may be called 
* trade teaching,' although in some departments of industry, in 
textiles, for example, the destining, weaving, dyeing and finish 
mg departmenU were in some coses very complete ^e schools 
in their fondamentol prineiples were claimed to be schools of 
science or art, 10 ladustry.aiidlD many of the smaller towns 

the most important schools were teaching purescience and pureart 
OB a boas, with departments for the application of science and art 
to local indurtrles The teaching of prinaples was the some in 
all the great schools, but in thetr application there was os much 
variety os in tbe Industries and creiti to which the teaching was 
applied But In following the students frimi the schooto to the 
workshops and foctorics, and m oscertahiuig the effect of their 
instruction upon their calling, the evidence to my mind was con 
chiBve chat tbe great progrem of our rivals may be traced 
directly to the influcnca or thdr schools And nut less c<m 
vindng wen the Ulustrmttons of technical troinli^ afforded under 
lev fovouroble caadiUons than m our own oountrv, proving that 
tbe mme educatkMial influences bod been at won m advancing 
our own mduitriet." No more sound expresrion os to what 
technical educailon yhould mean, and wnat may be expected 
from it, could be given than is included in Sir Swire Smith's 
remarks, and they should receive careful conrideration from all 
who ore concerned with the progres of notional education and 
the deveiopmeot of our Indnstnes. 


SOCIETIES AND ACADEMIES. 

Londoh 

Royal Boolcty, January 25 —" On the Effects of Stndn 
on the Themo-eiectric (JuoUtiesof Metals Port U " By Prof 
Msgnns Maclean, D,Sc. Communicated by Lord Kelvin, 
GCVO, F RS 

A.—** Tbenno-electrk difference between free wires and wins 
prevurasfy subjected to longitadiool extedsfoa and lateral com 
prenion, by drawing them thioegh the holes of a draw-iilate.* 
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Id Put L of thb paperi tM to the Socien on Februuy 2, 
1899, the of the nperlmcBte «ai itated to be the deter 
of the of the Ihermo-electnc effecti ob- 

tained from any one metal stnined and nnitralned The re 
nha Uma |[iven were obtained fiom two wires of the aune 
material, one wire being prerioiuly drawn through a draw 
plate, so as to reduce it in sisc from No. 18 standard gauge 
I0 taa cm. dluneter) to about No. 24 standard gauge {ot>559 
cm. diameter). 

The metals for which results were given in Part I were 
copper (six spocimens)i lead (two spedmens), platinoid, German 
sliver, reostene and manganln * 

Tlie present paper gives resuKs of sumlu experiments made 
on spedmens of commercial* and pure lead, obtamed from 
Messrs. Jdlinson and Matthey } and specimens of annealed steel, 
of ahimuuam, and of nickel. 

B.—** Thermo-electric difference between free wires and wires 
previoosly permanently elongated by longiindinal itremef " 1 

Attempts were made to determine the thermo-electric dif- ' 
ference betvfeen free wires and wires previously permanently 
elongated by a londtudinal stress. It was found difficult to 
elongate the hard wires permanently to any appreciable extent 


elongate the hard wires permanently to 
before they broke. 

The greatest percentage permanent el 


The greatest percentage permanent elongation that could be 
got in bard drawn copper, manganin, nlckd and German silver 
WM o 7, o 5, 07 and o 5 respectively The thermo electric 
difference between the stretcheo and the unstretched wires was 
then determined, and the results are given. 

C—Thermo-electric diftrence between free wires and wires 
under streu, prodnang (i) temporary elongation, (a) permanent 
elcmgatioD ” 

The hot junction wu kept permanently at steam temperature 
during each set of expenments l>y an arrangement described. 
Increasing weights were added on to the wire to produce (1) 
temporal elongation, (a) permanent elongation Three read 
km of the galvanometer were taken (1) with a weight on the 
wire, (a) with a weight off, and (^) with the drcult broken A 
heavier weight wu hong on, and other three readings taken, and 
so on to the heaviest weight used In the experiments. 

The readings of the galvanometer were In the same direcuon 
for all the mres tried with weights on and off, except for 
sofr coppv and iron. The greatest permanent elonf^iion pro 
duced in any of the hard copper wires experimented on wu 
o 17 per cent, and for this permanent elongation the reading on 
the ^vanometer wu in the same direction for weights off and 
on, though always greater for the Utter 
For the soft copper wue the readings were in the same ducc 
don for weights on and off up to a permanent elongation of 
1 per cent After a permanent elongation of 4 7a per cent the 
current with weight on wu 0*00103 mikroampere per degree 
from Ur^cktd to umirttcUd through the hot lunciion, wnile 
with the weight off the current wu 0^00075 mikroampere per 
dome from umirtitksd to ttrMchmi thro^h the hot junction 
For iron wire the current wu In the same direction for 
weights on and off up to a permanent eloimtion of o 35 per 
cent , but after a permanent elongation of 3 41 per cent the 
current with weight on wu 0*004^ nukroampere per degree 
from unstrgichid to shr$tcM through the hot inncdon, and 
with weight off 00069 mikroampere per degree from strtiiktd 
to umsir$itM through the hot Junction 
In *' Maihe m at i cJand PhysiSml Papers,'* voL a, p. 270,1109, 
Kelvin says —** I have thus arrived at the remarkable condusion 
that when a permanent elongation 11 left after the withdrawal of a 
longitudinal force which hu bemi applied to an iron or copper 
wire, the residual thermo-eiectrie effect is the reverse of the 
thermo-electric effect which is inihmd by the force, and which 
aubsUts u long u the force acta." 

It seemi (1) that Cor small k>i4titndiDal strain m copper ot in 
iron the dlrectioa of the current through the hot Jancuon is the 

1} And snoi, Qcmical Labemorj^ ih* Uolmlty, Otugow, me 
thsMlovlagualyimlbriwMsMsadror^^ 


Peowsns. 

e*6f per not 


SI » o*6f per cut So 0*073 per oenL 

M O’* » 

a « I'M „ Un ^ 8o« 

Total qSjp » 

Total gS 385 

a Dr AoderHM sssl y ee d the oowmWdsi lead, amt fbuiid It oontaibed 
99 tsperoeut. eflsad. 
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ume, whether the force which prodoced the pennaneut strain U 
on or off, (a) that u the permanent clongaiion 11 Increased by 
ioaeased longitudinal forces, a stage is reached which gives 
xero current when the forces arc removed, and (3) that for 
greater longitudinal forces and permanent elongations the direc 
tion of the current U opposite with the pulling forces off and on. 

It seems, in fact, that the permanent elongation must exceed a 
defimte limit to produce the reverse thermo electric effects which- 
Kelvin observea with the lohgitudinal force on and removed 
I hope to further investigate this point and to report the results 
to the Society 

Phyalcal Society, March 9 —Prof Everett, F R.S , Vice 
President, in the chair —A paper on the damping of galvano 
meter Defies wu read by Mr M Solomon The solution of 
the equation of motion for a magnetic needle, swinging in a 
nnlform magnetic field, points to the conclusion that the ratio of 
the period to the logaritnmlc decrement is independent of either 
the moment of the needle or the strength of the controlling 
field, and is simply a function of the damping coefficient and the 
moment of inertia of the moving system This ratio should 
therefore be constant if these latter quantities are constant hx- 
perimenti to test the constancy of {wnod to logarithmic decrc' 
ment have been conducted at the (Antral Technical Cotlse at 
various times since 1891, and they have invariably mmtea to a 
varutlon in the value of the ratio The object of the present 
paper is to discover the cause of this vanation It may^ due 
to an alteration in the moment of inertia or to an alteration m 
the damping coefliaent If the control magnets are either 
directly aTOve or directly below the needle, there is no chance 
of any change in moment of inertia. The damping coefficient 
depCMs on three things (i) Viscosity of the air, (a) viscosity 
of the suspension, and (3) eddy currents. The author has 
earned out expenments wiih a galvanometer on open circuit, and' 
finds a constant value for the ratio The viscosity of the air and' 
suipeniion therefore cause no \‘ariation Upon closing the cir 
cult and repeating the expenments, the value of penod ONcr 
logarithmic decrements alters The vanation is therefore due to- 
eddy currents. The damping factor due to eddy currents may* 
vaiy owing to three causes (l) Change in moment of needle 
due to clMge in field strength , (a) effects of self induction; 

effects of rue of temperature on the resistance of the coils 
The author points out that the tao latter causes would tend to 
alter the ratio in the wrong direction, and he therefore concludes 
that the vanation is due to an alteration in the strength of the 
swinjging needle produced by altcnng the strength or the cod- 
troUmg field Mr Blakesley said it was inlcresUng to note the 
fiset that the ratio of penod to decrement was independent of 
the controUiDfv field In the case of a condenser discharging 
thu ratio u independent of the capacity, in the ciue of a 
tuning fork, of the rigidity , and in the case of water oscillating 
up am down in a U tuSe, of the acceleration due to gravity 
Mr Rosenbaum said that the ratio considered was constant in 
the case of a Nalder lyAraonval galvanometer Mr Solomon 
said that hU arguments did not apply to a galvanometer of this 
detcnption, because the swinging system was not a magnetic 
needle but simply a coil —A paper on the dulnbution of a gas 
in an electric field was reaa by Mr (« W Walker The 
author has considered a gas as consisting of a number of mole 
cules each containing two atoms of equal mass, one positively 
and the other negatively charged with clectricKy When under 
the action of electrical forces some of the molecules split up, 
and we arrive eventually at a steady state in which there u a 
definite number of aodusociated molecules and of free positive 
and free negative atoms. Treating the problem as one dimen 
tional the potential at any point is expressed id general by 
elliptic functions, and u therefore periodic. Applying ihe re 
suits to the case of a vacuum tube. It is found that there is super 
imposed upon the gradual fall of potential along the tube 
minor perfodJe varfatfoas which It is suggested are connected 
with the stnoe of discharge Both the matter density and the 
elcotrie density are periodG; along the tuber If the places of 
maximum matter density coincide with the places of minimum 
electrioU action, then wbethmluminosity is due to collisions or* 
raeomUnations thire will be maximum lumlnosiiy at there 
poltita. Id general tbeae podnta do not coincide, and thus the 
podthnu of maximum lumlnodty are not clwly defined The 
analysb leads to the condnilon that the distance between the 
stike is inveraely proportloDal to the denaity of the gas and to 
the ennent strath, and these fiicu have been experimentally 
mlfied.—Mr C E S Phillips exhibited a aurlace tension 
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lecture expeHment The effiKts of lorfiice tennoo were ex 
hibited by pUeing water between two plecee of mtcroseope 
cover glau. When the gUnee ate areolar they let in any 
position, and one can be made to rotate upon the other If the 
platei are square or elliptical they set in a definite position, to 
which they Immediately return if displaced Mr Phillips 
pointed out how two circular dues with liquid between could he 
used from whkh to suspend the moving mtem of a galvano 
meter Mr Cochrane suggested the use or some liquid which 
would evaporate less quiciHy than water Mr Blakesley asked 
what accuracy could be obtained with such an arrangement, and 
what weight it would be possible to support without iqaeciing 
out the water —The meeting then adjourned until March 23 

Zoological Society, March 6.—Dr W T Blanford, 
F.R S , Vice-President, In the chair —Mr G A Bonlenger, 
F K.S , described eight new species of reptiles and batrachians 
from Borneo, which had been forwarded to him by Mr R. 
Shelford, the curator of the Sarawak Museum One ^ them 
fomed the ^pe of a new genus proposed to be named L»piuf^ 
ms —Mr F E. BcddanT, F R S , read a description of the 
Drain of the Siamong {^Hyhbatts s^ndaeiylui)^ bated upon a 
specimen taken from an animal which had recently died in the 
Soaety's Gardens The form of the brain did not appear to 
differ matcnaJly from that of other species of HylobaUs —A 
communication from Miu E M Bowdler Shar|)e contained a 
list of twenty-nine species of butterflies, of which specimens 
had been collected by Mr J Lewis Bonhote in (be Bahama 
Islands in 1898 Of these, one species, vis. Paptito bonkotest 
was described as new —A communication was read from Mr 
Ti Lewis Bonhote, containing an account of the mammals col 
lected by Mr T H Lyle in Sum The collection comprised 
specuneni of twenty species, one of which, via. Psiaurtsta iyUi^ 
was desenbed os neu, and the others were enumerated in the 
paper A large senes of specimens of a squirrel (Sciunts Ah 
iaysoHt) was contained in the collection, and from an examina 
tion of them the author was able to corroborate Mr Thomas*! 
remarks {P Z S 1898, p. 245) that, so for as our present know- 
ledge IS concerned, the varladoni met with mthii spedet follow, 
ai^ently, none of the ordinary laws which are usually suppoeed 
to govern such cases.—Mr G E H Barrett Hamilton con 
tribttted a paper on a small collection of mamnwls brought 
home by Captain H H I* Deasy from Central Asia The 
most intereiung specimens were three enmplei of the rare 
MuchortuUt fMsc, a novelty to the collection in the British 
Museum, and specimens of new species of \ ole and Jerb^— 
Mr Martin Jacoby read a pyjcr on new species, one hundred 
in number, of Phytophagous Coleoptcra from South and Central 
Afinca. 

CAMRaiDoa 

Philosophical Society, February 19 —Mr Larmor, Pre¬ 
sident, m the chair —The President announced that the ad¬ 
judicators of the Hopkins Prue for the period 1891-1804 have 
aw^ed the pnxc to W D Niven, F R S , formerly Fellow 
of Tnnity College, for his memoir on eUipiddal harmonics 
{PAti Trans imi) and other valuable contn^tioni to applied 
maihcmaiics. *nie following communications were made to the 
Sq^y —A suggestion as to a poviUe exp^nation of the 
origin of some secondary sexual characters in animab as 
afforded by observations on certain ralmomds, G E H 
BamU-Hamilton Attention wu dweeted to the phenomena 
attCBdajit ujMn the spawning of the anadromoos salmonlds of 
the ^tts Onchorhynchtis, which, it was suggested, would be 
found to throw light on the ongin of secondary and other sexual 
characters in ammals —On supernumerary teeth, W, L. H 
Duckworth and D H Fraser The obttrvationi which were 
brought befoR the notice of the Society dealt wWi the occur 
rcDce of tupcrnumcraiy teeth in adult httmao eiania. The 
essential bet demonitrated was the frequent presence of small 
dental masses h) g porbeijiUr position on the alveolar margin of 
the upper between the second pre-moUf and the first 

mohr teeth The autbers thought they were Justified In the 
• oonelibfon that ionte of these masses are to be regarded as 
vestiges of wonld be third pre-mohurs, and inferred that 
the condition li cons e qu eptly to be considered ai coasututing an 
■Pproxunatioo u> the H^nfaine type of primate dentition.— 
^ the d MBwM y bdci of ku* Eikfau fiom Ubntdoc. 
W. li H. Oockworti tSd B. H nUn The mUeou of thii 
co m a u nta ri o n tn a 'Arty ^ Eikino, loew twentr Hw In 
nombcf, who were nmhM In the '* EiUuo 
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■'Olympia," in London, at the letter end of last ^yiar ^ead In 
January of the pceecnt ywt The nhteivitiwm rwtit '•tththg 
external characters of these peofMi m e asu r em ents were 
obtained which convs y ed an Idee of their pberical propdrtieiis^ 
and some of their words were recordeo by kimo$ of the 
phonograph. The measuiements bear an inttrattlng nlatloo to 
those obwned from the riieletons of Eskimo firom Labrador 
presented by Dr Curwen, of St John’s College, to the Uni¬ 
versity Anatomical Department.—On the soolog^^ poaltien of 
Pe^swsp 0 Hsfyl 9 Ut J Graham Xerr Evidence wsa brought 
forward wl^h suggested the ponlbiUty of /Mrar/wnfyAir 
beii^ really a young Dipnoan fish —On the extiaotioo of gases 
from small quantities of blood, J Barcroft. The principle of 
theapparatoi demonstrated Is the ordinary one of extracting the 
gases from meaiured quantiUcs of blood in vacuous remvert 
with an air pump. The leading feature of the apparatns is that 
ihc meaauriiig burette, the vacuous reomven end the gu pump 
ate in one piece, so that there is no oppmtunity ftw the hlood or 
the gases to be contanunated with air —On the separation of a 
pure proteid from egg white, F G Hopkins. A process was 
described by means of which a crystMlne albumen can be 
obtained from egg-white, which upon repeated fractional 
cmtalllsation shows complete oonstann of rotatory power and 
Of percentaM composition. It yields therefore tatisTactory 
evidme of being a chemical individual, and should form ntii 
factory material for chemical study 

Edinburgh 

Royal Society, February 5 —Prof Duns in the chair — 
Prof J Gibson and Mr A. W C. Mennes exhibited their form 
of thermostat, which is heated and regulated by eicctnaty llie 
heating 11 effrated means of four or five ordmary incandescent 

electric lamps, set below the jacketed tank containing the water, 
whoM temperature is to be kept steady After the temperature 
has been raised to the desired point, a simple form of automatic 
cut out is arranged to work an electric relay, which puts out the 
electric lamps when the temperature rises slightly above the 
desired temperature, and allows them to be re Imhtcd when the 
temperature falls slightly below that point One important 
practical advantage of the method lay in the fittt that the 
operator was rendered quite independent of the gas supply ^ 
Its meant they had been able to keep the temperatue steady 
within a range of a unth of a degree for months, and at com¬ 
paratively little cost—Dr W Peddle read a paper on the law of 
elastic fotigue. In a former paper on the torsi^l osdUations 
of wires it was pointed out that the empirical fonnula, which 
very accurately represenU the relation between ampUtode of 
osciUatiop and the number of osallations that have taken place 
since the wire was left to itself. Indicates the existence of a con 
dition In which elastic fatigue is diminished by prevloas osdlla- 
tions of the wire But the tnth of this result depended, in tije 
series of experiments then discussed, upon the formula applying, 
with unmodified paiameteii, to a range outsit tlmt dealt with 
in the experiment!. It was now shown that, witfi one exception, 
fougue had been induced by prevums oscillations In all scries of 
experimenu hitherto made upon both steel and Iron wiiea. In 
the exceptional case the reverse may be true in part of the experi 
mental range The angle of oscillation (provisionaliy callra 
cHtica/ angii in the former paper), which separates the two con 
ditlons, occurs well within the experimentM range At laiger 
angles fatigae is Induced by previous osdUations, at imaUei 
an^ it seems to be increased —In a note on rosgnetic screening, 
Dr C G Knott gave an account of a new method of explor¬ 
ing the field inside a hollow tube or rohere of magnetic metal, 
specially appUcaMe to oases In which the interior is very narrow 
or difficult of accesB. The idea had been In his mind for many 
years, but only recently, in conneetioo with an investigntion 
on magnetic strains in smaU iron and nlckd spherical 
aheUa, had be fovnd oocirion to teet tiie method experime&taHj 
^ method ooosisted in eompariiv the twbt prodnoed m 
a nickel wire carrying a given ouirent and magnetised leaii- 
tudlnally in varfoui fields 1 (1) when the nickel wire alone^m^ 
pled the heart of the miuncUaliig eoU, (a) when dtber thalren 
or niekel shell wu imrodttced so that the nlckd win lay wh^ 
within It This required the dded win to be shorter thin tiie 
diameter of tira sdHttical It Wu found, for 

that it required a fidd 660 whqg the Irah ihstt aurioiinded tira 
wire to prodnoe the same twist fffint u wal prodMed by Bed 
200 when tbedekd iheU unoendad thawfiei attd tbd the 
came cffiet wu ftodttoed by field SO wfan the win WlMr dRt- 
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raaidoA|yBddlerMI.--*Dr. Jdho HmlcnM-commBBieated 
apAM 00 tbt CSuk odl ewrwf tb« oadmiom ocit M a standard 
Mawctnoodra fivA In addltkio to an aoooimt of the varkmi 
motUiaadoM of Dark cell whioh had been made with a view to im 
prfm It «i a MttJdactofy itaiidardof £lM F , and a diaetuaion of 

woak done bj othen io regard U> the cadmium cell, the author 
gave a AUl dewinpllon of Ms own elaborate experinento. He 
experimented On a great variety of modifioatloiia , and Me coo- 
Clttrions were that aa rqgarda constancy of E. M F , smallness of 
temperatnrc codkient^ powea of r ec o v er y after beine short 
dronited, ks pnedcal id^lrir though made of materlali sop- 
plM eoromerdally by diSerent manttfacturersi and other 
essential cbaracteristics of a practical standard of electromotive 
force, the eadmiom cell wai m all respects superior to the 
^rk cell —Dr Hugh Marshall communicated a short paper 
on the action of silver salts on solution of ammonium persul* 
phate. In wUdi he called attention to two striking reactions 
whid he bad>receatly observed and was investigating. When 
a small qoantity of silver salt is added to a strong ammonlacal 
aolucioo of peitnlphate. nitrogen'ta evolved almost immediately, 
the temperature iWi mpidly. and the action may soon become 
violeDt Apparently the silver Is mddly peroxidised bv the 
persulphate and reduced by the amroonuu An aqueous soiutioo 
of ammonium persulphate la iteadily decomposed at the ordinary 
temperature in presence of small quantities of silver salts ) there 
if DO evoJutioD of fM, /orr tkg mitronn of tk* ammomam 
saH bdng convoriw into nitric acid^ a^ihown by the equabon 

8(NH«),SA+6H|0 « 7(NH4),S04 4- 9H,S04 4^ aHNO.. 

It wu found that, in the space of two to three days a milllgfam 
equivalent of sHver salt per litre of solution decomposed one 
half of the persulphate originally present, the temperature 
being ao* 

Paris. 

Academy of Sciencea, March 3.—Mr Maurice Ldvy in the 
chair —Reiwks by M. Picard on his work on the theory of 
algebraic functions of two variablca.—On the tetrahedral 
symmetry of the terrestrial globe, by M de Lapparent Ke 
marka on a paper on the same subject by M Marcel Bertimnd 
The author thinks that while the original view of Lothian Green 
gionpa the mam facta of the geomphy of the earth round a 
remarkably siinple Idea, an Idea which moreover follows from the 
principle erf least action, the modifuatlons introduced by M Ber 
trandli Dto the original hypothesis have the effect of destroyn^ lU 
simplicity and usefulness. The idea that the effect is due to a 
slow cooling would also have ro be abandoned*—Observations 
on the priKeding note, by M. Marcel Bertrand A detailed 
reply to the cntloama of M de Lapparent —Preparation and 
piropenlc# of a manganese perfluoride, by M Henri Molssan 
The new fluoride has the compoaitSon Mn^ih and is formwd by 
the action of fluorine gas upon manganese iodide —A tubular 
furnace, working at any fixed temperature, by M Armand 
Oantlik. An appUcation of the reverberktory miadple to a 
combustion furnace —Morphology of the pelvic prdle in 
Amphibia, by M Arm Sabatier —On the Dmoiaonans in the 
strata of Rogoai and Vitrolles at the foot of Montague Noire, 1^ 
M Charles DeptfreL—Prat E. Fischer was elected a Cor 
retpondant for the Section of Qicmistry —Observations of the 
GUoobini comet (1900 a) made at the Observatory at Atelen 
with the 31 8 cm. equatorial, by MM Rambaud and ^ — 
New determlnationi of by M. T. Collet A study of the 
devlatioos ftom the normal value in the neighbourbowl of a 
mountain maaa. The mean lesuiti at Grenoble, Saint Acr^ve, 
and liC Lautaiet are given.—On a theory of sterns m total 
differential eqnadona of the second order, by M bmst Pascal 
-^-On the clocMo Cham of the devkblera^ of radium, by M P 
Cnrie and Mni& M. P Curie. The authors prove that that part 
of the radiation from radium which is deviated in a magiwtic 
field eanles a negatite ohaigo of electricity, in a Anilar 
manner to the kathode raya.> Parallel expnimenu earned 
pot with the Rfintgen rayi showed dmilar efbcu, but to 
a wf slight extent, and Uie oonolnsloa Is drawn that If the 
Xieys are chaiged with electrld^, they are much more feebly 
chaigcd than tfie radium rays.—Dlqraimetry in the polariseo 
e m i mi nw of a Qdsslsr tube suMkted to the action of a magnetic 
iMdr ^ M. R. Doogler^—On thi oonetfrnrioo of the ^low 
qmmmya, fayhCHrCh.Fabcyeiid A. Punt Apwl^rion 
tf the inteiftrantiil sp e etr oscopi pt ev ioosH described by the 
omteiab Tbs ccMiplk^ and wiabUnsolts obtained by M 
MfiMeen Wtth the D^lneeate ben riiom to be due to the n 
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vetsal of the nys. Sodium vapour posa cs s es an eoormoos 
absorptive power, even at a low temperature and very freble 
pressure.—On tbe spectra of the polar aurora, by M. Paulsen — 
On the piepararion of the phosphraes of iron, nirkcl, cobalt and 
chromium,^ M. Georges Maronneau Phosphide of copper 
heated In the electric ftirnace with either of these four metals to 
a temperature above the boiling point of copper, gives the phos- 

f ide of tbe metal added, which can be extracted in a pore stale 
treating the ftued mass with nitne acid The properties 
FctP, NifP, CogP and CrP are described —On eugenol, 
mfrol and propylpyrocatechol, by M Raymfintl Delange. 
The methyl ether of eumol, reduced with lutdium and bml 
ing alcohd, gives propylvcratrol, which on hydrolysis with 
hraroehloric acid furnishes propylpyrocatechol — On the dtaso 
tuing of mframne, by M George F Jaubert When duuollted 
under ordinary conditions the mMK>diaio-Cf*mpnund is the 
only product Both the red mono add salt ana the blue dl 
aad salt give the same result, but the green trl acid salt uses 
twice aa much sodium nitrite, and hence ci>rre>ponds to an 
asooium base of orthoquinonod structure —The modifications 
brought about by a longilndinal traction in the stems of plants, 
by M. Thouveuln In the plant studied, Zimnta oU^ns, a 
moderate longitudinal poll retards the development of the 
secondary fibre-vascular bundles.—Variatiani in the characters 
of speem of haricots under the influeDce of grafting, by M. 
Luden Daniel An investigation to determine how far tbe 
properties acquired by grafting can be transmuted in the case of 
an annual, such as raricots, by the seed It is found that 
grafting always produces varkuion in the plants grown from 
seed, this varutiou being less marked in wild spraes grafted 
between themselves, and more accentuated in the culiivated 
plant—Tbe work of spinal nervous centres, by Mile J 
joteyko The nerve may be excited for more than four times 
the period producing fatu^ in the muscle, without showing 
signs of fiihgue The spinal nervous centres ihui show a very 
high resistauoe —New method of measuring the tactile lensi 
biuty to pressure of mucous and cutaneous surfaces, by M M 
Ed Toulouse and N Vaschide —^ncernlng the physiological 
alternation of the kidneys, by MM £ Bardier and il Frenkel 
The experiments quoted show that there u no real physiological 
alternation of the kidneys, ndiher from the point of view or the 
vaso motor phenomena nor from that of the flow of unne — 
Hepatic glyr^en during pregnancy, by MM A. Charrin and A 
Gnillemonat 

Nrw South Walks 

Royal Society, December 6, 1899.—The President,W M 
Hamldt, in the chair —On the Darwmias of Port Jackson and 
their essential oils, by R. T Baker and H G Smith 1 he 
author! show that one of the spedes of the genus—tbe shrub, 
botanically known as Darwinia fasaculartz^ A Radge—which 
occurs plentifully on the sandstone formation around Port 
Jackson, is a plant of great commeraal importance in regard 
to Its essential oil This plant lielongs to the natural order 
Myrtacese, a genus so prolific in oil yielding species. The oil 
consists prindpally of the important ester geranyl acetate, the 
least amount of this constituent being 56 7 per cent and the 
greatest 65 j per cent , obtained from the oil distilled in 
Kovember Brides this ester, 13 ii per cent of free alcohol 
was determined, calculated as geraniol - On New South Wales 
copper ores containing iodine, by Arthur Dieseldorff The author 
(who was on a vimt to New South Wales a few years ago) was 
Interested in the discoveiy of iodine in a Ample of cuprite from 
Cobar by Dr W Autenneth, of the University of Freibeig, 
Baden He made further investigations himself as nhowu by 
the paper, resulting in his proving the presence of Iodine hi 
several different Amples sent to him from the colony —Orbit 
elements Comet I 1809 (Swift), by C J Merfield The orbit 
elements have been deduced from the olwmions taken at most 
of the leading otaervatoriei. Sixteen equations of condition 
have been employed in finding the corrections to the attumed 
parabolic elements. The result of the mvestigauon seems to 
indfcate that the geometrical figure described by this comet Is an 
hyperbola.—On the composition of New South Wales labradorite 
and topans, with a comparison of methods for the estimation 
of flgorfaie, by G Harkm The paper givm the compoatkm 
and prroolies of a typical labnidonte from New Knglaiid, New 
Soam Wales, and alsQthe eompositioa includirm the water of 000- 
idttttloo of two varlerics of topasM found in New South Wales, 
one fimn tbe Mndgce the other from the New England disnict. 
It deseribcs also uie results obtained for the peroentage of 



484 


fluorine in topaz by three diflcrent methoda, eu by full&g the 
topar with alkaline carbonates alone (Wohler), by liberating 
the fluorine a^ nlicon tetra fluonde and weighing as potasuiun 
ulic n fluonde (Lirersidge), and by decompowng witn alMine 
carbonates and silica (Bereelius Rose) The lant method gave 
the best results and very probably the whole of the fluonne is 
obtained by this method —Note on a remarkable increase of 
temperature after dark at Seven Oaks, Macleay River by Hugh 
Charles Kiddle —Records of rock temperatures at Sydnm 
Harbour Colliery Birthday Shaft Balmain, Sydney, by J L C 
Rae h. F Pittman and Prof T W E David —Ke deep 
■inking now being earned on at the Sydney Harbour 
Collier), Balmain, with which one of the authors is actively 
associate affords a very favourable opportunity of noting the 
nature and lemperatarei of the vunous rocks underlying the 
netghbmirhood of Sydney, and thu the authors are utilising 
The paper read deals with the temperatures noted to a depth of 
1450 feet which wt«> the depth reached in the shaft at the 
fuddle of November The thermometers used were specially 
•supplied by Prof Everett F R S , Secretary of the Bntisn 
Association Committee m the Mibje^ of underground tempera 
Hurev If the menn annual temperature of Sydney lie taken as 
6V tahr the rate of increase is shown, by the observations 
•tnadc tr be at the rate of i** hahr for every poi feel A 
remarkal le increase of temperature was noted as the sinking 
pused from the Hawkeabu^ Sandstones into the Nsrrabeen 
'Beds the upper section of which consists of chocolate shales — 
Note on the edible esrth from Fiji by the Hon fi G Corney, 
Prof David and F B Guthrie The sample of edible earth 
a soft, pale pink, clayey material, with occasional tumps of 
-chalced >n> was rollectra by Dr Comey, near the northern 
coast of Vanua Levu Silica alumina ami combined water 
ue present in approximately the proportion rcqnired by the 
formula AljO|(SiOj)JH|0)|, the substance appears, therefore 
to be a silicate of that composition—probably kaolinite—with 
about y 6 per cent of uncombined feme oxide as mechanical 
impuni> 
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the foUoiHig diapten which contain the detailed descnp* 
tion of the various classes are not preceded b> any proof 


THURSDAY, MARCH aa, 1900 


THE CAMBRIDGE CRYSTALLOGRAPHY 
A Tr^aUs$ m Crystalhgrapky By W, J Lewis, M A » 
Professor of Mineralogy in the University of Cam¬ 
bridge. Pp. XII + 613 ; 553 figures. (Cambridge 
University Press, 1899.) 

T u now more than sixty years since Prof Miller, of 
Cambridge, published his famous Treatise on Crys¬ 
tallography ** At that time crystallography was a new 
science, and studied by few Since that date it has 
entered into the educatumal programme of most uni¬ 
versities, and at Cambridge is now (combined with 
mineralogy) a recognised Tnpos subject, pursued by a 
considerable number of students 
Miller’s successor, under whose hands the Cambndge 
School has developed its present activity, now issues a 
volume the substantial dimensions and weighty contents 
of which are worthy of a university publication , this 
volume and Maskelyne’s “Morphology of Crystals” 
provide English students with a pair of adequate text 
books on the geometry of crystals. 

Prof Lewis preserves in his book all Miller's results 
and methods , his treatment of the subject, however, re¬ 
sembles that of Maskelyne and other recent authors, in 
attaching pnmary importance to the subject of symmetry, 
the general relations of crystal symmetry are, in fact, 
briefly stated in the third chapter, although the mathe¬ 
matical development of these pnnciplcs is reserved for 
Chapter ix Chapters iv to vm, being devoted to the 
law of rational indices, the relation of zones, the methods 
of drawing and projecting crystals, and the anharmontc 
ratio of four planes, are almost necessarily an exposition 
of the work cf Miller, Mohs and Naumann 
It IS to Chapter ix that the critical student will first 
turn for possible novelty of treatment, here he will find 
a senes of thirteen propositions establishing the nature, 
order, number and disposition of axes and planes of 
symmetry , a footnote on p. 119 gives for the first time 
the interesting information that the trigonometncal | 
proof now femiliar to all students is due to Prof Story- 
Maskelyne, and was given by him in lectures in 1869, 1 
two years before the pubUcation of Gadolin's classical 
memoir, in which a simitar proof was independently em¬ 
ployed The author calls the reader’s attention to the 
assumption that an axis of symmetry is parallel to a 
possible edge and perpendicular to a possible face of the 
crystal, and points out that this cannot be proved for a 
three-fold axis. The feet is commonly ignored, but does 
not afiect the main object of the argument, which is to 
show that four-fold and six-fold axes are the only axes of 
symmetry of degree higher than three which are possible 
Euler’s theorem is then ^ployed to show how axes of 
symmetry may be combine^ and how two or more such i 
axes involve the presence of others, and the number 
possible m- a crystal is deduced from the expression for 
the area of a tegular dosed polygon on a sphere. At 
this point dompUint may feirly be made of a senooa 
oonssioit, for thb whole course of the argument in 
OttpUr u. prepares the reader to expect that the thirty- I 
two classes of crystals are about to be established, whereas ! 
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that they alone are possible. A link is wanting m the 
logical sequence, and smee the principle of merohednim 
is expressly rejected (see p. 359), there remains no pnn 
ciple of development or classification to correlate the 
thirty-lwo classes 

The author, in his preface, expresses the opinion that 
the accurate drawing of crystals develops the student’s 
power of solving crystallographic problems, and his 
book diflers from other text books above all in the 
attention paid to the construction of diagrams, and in 
the number of examples by which this subject is illus¬ 
trated An early chapter describes the methods of 
crystal drawing, including orthographic and dino- 
graphic projections, and they are constantly illustrated 
in the subsequent chapters The greater portion, the 
systematic section of the book, consists of a detailed 
discussion of the various classes, each of these is 
treated m a very complete manner, formulie and 
methods of calculation are established , numerous pro¬ 
positions concerning the elements of symmetry and 
their mutual relations are proved, many of them new, 
crystals of many substances are figured and desenbed, 
and (a special feature of the book) a number of fully 
worked examples are given as exercises in computation 
and drawing, this affords opportunity for the desenp- 
tion of several specimens in the University collection 
Excellent also in its wealth of detail is the long chapter 
on twin crystals, which follows the systematic section, 
and here again each substance desenbed is treated as 
an exercise in crystallographic determination, calcula* 
tion and drawing To gam an idea of the unusually 
elaborate, as well os practical, manner in which these 
various problems are treated, let the reader refer, for 
example, to the geometneal propositions concerning 
rhombohedral crystals on pp 365-403, to the four 
pages relating to Gypsum in Chapter xii, and to the 
nine pages devoted to the twinning of Cassitente in 
Chapter xviii 

In the systematic treatment of the thirty two classes, 
the less symmetncal systems are treated first, an arrange¬ 
ment introduced by Groth in a non-mathematical treatise, 
but one which introduces the most difficult calculations 
at the outset, unfortunately also, the somewhat arbitrary 
sequence adopted in the present book does not bring the 
most symmetncal (holohcdral) class to the end, or even 
to the same place, in each system 

It IS really difficult to make an elementary treatise 
on geometneal crystallography a readable book The 
principles of symmetry must be establisbed by the aid of 
the zone law, so that propositions on indices and anhar- 
monic ratios must precede the descnption of the crystals 
and their symmetry, and yet these propositions are 
scarcely int^igible without some knowledge of the 
crystals Prof Lewis makes no attempt to surmount 
this difficulty—and, in fact, recommends his reader to 
travel tockwards and fbrwardsj rather than to read 
consecutively, but he succeeds in his mam object of 
presenting the essential features of the science to a 
student who is not required to possess more than ele¬ 
mentary mathematical knowledge, and gives him a hand- 
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book full of mfonnation, and illuitrated by eauunplea 
excellently chosen and ably elaborated. 

A bttle adverse cnticiun may be devoted to the 
following points —Proof should surely be given of the 
important problem (5) on p 82, for which the reader is 
reforred to works on spherical trigonometry, where he 
may not find it, or to Rrasch's treatise on stereographic 
projection, which is probably not accessible to him , 
tetrahedral is a misleading name for the class to which 
sodium chlorate belongs, r, being used to indicate 
tetartohedral classes (p 149), should scarcely be applied 
to the trigonal bipyrainidal class considered as belonging 
to the rhombohedral system, the nature of this class 
and of some others would be much simplified by the 
modem conception of the simultaneous action an 
axis and plane known as "composite symmetry,” as 
one of the general elements of crystal symmetry , this is 
only alluded to on p 374, but its introduction as a mode 
of cr>8tal symmetry would render possible a definition 
of the tetragonal system by means of its tetragonal axis 
instead of the somewhat awkward definition on p 139. 
Similarly, the joint action of an axis and plane of 
iwtnmng has to be taken into account to explain certain 
twins of sodium penodate mentioned on p 359^ and is 
Overlooked in the diKussion on p 463 Moat readers 
will find the argument on pp 258-9 that the conception 
of merohedrism leads to inconsistenaes far from con¬ 
vincing 

In describing the stereographic projection, it is really 
confusing to the student, and unnecessary, to speak of his 
eye as being situated on the surface of the sphere 
Mention might have been made of the convenient device 
for crystal drawing described by Maskelyne, under the 
name crystallograph , and the method of finding the 
edge between two faces in a perspective drawing by re¬ 
ducing them to a common intercept on an axis, and 
finding their trace on the other two, might have been 
introduced into Chapter vi 

If the above be some defects of the book, many are 
the features in which it is supenor to its predecessors 

Among new or specially instructive propositions may 
be noted the proof relating to tetrad axes on pp 376- 
A78, and the discussion of indices on pp 288-295 , the 
proof of the relation between a face and its inverse on p 
356, the propositions in the rhombohedral system re¬ 
lating to Millenan and Naumannian symbols, to indices 
referred to three and four axes, and to the drawing of the 
rhombohedron (p 376} The useful proposition relating 
to a small circle (p 83), and lU application, are not gener- 
ally^bund in text-book^ Especially to be commended are 
the examples illustrative of the drawing of twin crystals 
Among the new terms introduced, "stereogram" will 
doubtim be found serviceable. Finally, as evidence of 
the up-to-date chalacter of the book^ we may note the 
adoption of Cesard's proof of the anharmonic ratio, the 
discussion of Wellsite, and the deacnption of Mr 
Snath's thiee-circHi goniometer. 

Owing to the lauthor’s desire to avoid analyhcal 
methods and spherical uigonometry, many of the proofs 
are somewhat tedious , but Chapter sox. contains ana¬ 
lytical pro(^ and much suggestive material for the more 
mathemalkal reader, particularly lorme propositions 
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relating to the rhombohedral system , the expceMion 
for the length of a trapmohedron edge (p 578). 

The book is an eloquent witneu to the scientific 
method of the teaching which Prof. Lewis has carried 
on at Cambridge for nearly twenty years—teaching to 
which the present wnter is glad to adraowledge his own 
indebtedness. 

The author and the University Press may be congratu¬ 
lated on the completion of a treatise worthy of the subject 
and of the University H A. Mwiiav 


THE CORRESPONDENCE OF OLBERS AND 
GAUSS. 

WtlMm Olbtrs^ snn Liben und mne W^rki Im 
Auftrage der Nachkommen herausgegeben von Dr 
C Schilling Zweiter Band Bnefwechsel swischen 
Olbere und Gauss, Erste Abtheilung Pp. viii + 767 
8vo. (Berlin Springer, 1900.) 

HE first volume of this work, published in 1894 
(Nature, li p. 74), contained the collected 
scientific papers of Others, the present one gives the 
first half (1803-19} of his correspondence with Gauss, 
These old letters will nearly all be read with great 
attention by any one interested in the history of astro¬ 
nomy dunng the early part of this century, as the two 
correspondents were equsdly devoted to theoretical and 
practical astronomy, and discussed new publications and 
new discoveries in all their bearings. Many readers will 
perhaps think with the reviewer that here and there 
tome parts of the letters might with advantage have 
been omitted, and that the editor when leaving out 
ephemendes of comets and minor planets might have 
gone further, and have omitted many results of ob¬ 
servations, &c, which have been published elsewhere 
The correspondence began in January 1803, when 
Olbert hod just succeeded in recovering the lost planet 
Ceres by means of the elliptic elements calculated by 
the young mathematician Gauss by a new method de¬ 
vised by himself The great sensation which Plain's 
discovery had produced was kept up for some years-by the 
discovery of Pallas, Juno and Vesta, the first and last of 
these mmor planets being found by Olbers, and Juno by 
Harding, so that (as Gauss remarks) of five planets 
found in the years 1781 to 1807, the four were found by 
natives of Hanover The great respect m which the 
wonderful success of the computations of Gauss with 
regard to Ceres were held by astronomers, naturally led 
to bit being left to compute orbits and ephemendes 
of all the four minor pbtnets, and they consequently 
occupy a very large part of the letters for the first seven 
or eight years, until GauSs gradually handed over this 
work to hts pupils. Among many interestmg matters 
connected with the minor pUnots, which are touched on 
in the letters, we may jnenbon Gibers' well-known 
hypothesis as to the ongin of these bodies, which 
directly led him to the discovery of Vesta, also the 
annoyance of Bode at tho dlsoov^ of a second pfamet 
between Mars and Jupiter, wheceby his ideas about the 
harmony in the solar system were upset. TbM/k these 
new bodies were net followed with the same nItttiMn 
outside Germany is evideDt ftom,the foct that jVidah ^ 
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MirapoUtfimndapUnet in December 1804 and obierved 
It foiitbree weeki, wtthoot its ideality with Cms being 
notieed either by him or by Lalande, who chnstened the 
new ^anat by the name of the discoverer, and sent the 
observations to Germany Already, in i8oa» Gauss sent 
Olbers a sketch of his new method of computing elliptic 
dements, and after being more than once urged to bung 
out a detailed account, he began to work at the ^ Tbeona 
Motus Corporum Coelestium” early in 1806, and had it 
nearly finished in March 1807, when the discovery of 
Vesta gave him a wdcome opportunity to apply his 
method once more, and particulariy to compute an orbit 
of small inclination from four observations. 

As comets were the fkvourite celestial objects of 
Gibers, observations and computations on them were 
on every occasion exchanged by the two correspondents 
In 1806 we find Gauss pointing out that Gibers' method 
of finding a parabolic orbit fails when the direction of 
the apparent motion of the comet nearly passes through 
the place of the sun, a fact which Olbers had, however, 
already noticed, having had his attention drawn to it by 
a remark of La Place, which had reached him through 
nurckhardt, and apparently in a mutilated form 

Unlike most great mathematicians, Gauss was exceed 
ingiy fond of observatory work, and before his appoint¬ 
ment to the Gdttingen professorship (in 1807) he re¬ 
peatedly expressed the wish to become attached to some 
large observatory, and be relieved from teaching and 
lecturing, for which he felt no taste Owing to the dis¬ 
turbed times, the building of the new observatory at ! 
Gdttingen made very little progress for some years, and 
Gauss had only the old initrumenu of Tobias Mayer's 
Observatory at his disposal He made diligent use of 
a small refractor furnished with an annular micrometer, 
and in January 1808, shortly before Bessel published his 
paper on this subject, Gauss communicated to Olbers 
very convemant tormulas for correcting observations with 
this micrometer for the effect of reftaction, based on the 
idea that wtthm the nng there is visible a part of the 
sky which may be considered as an ellipse with the major 
axis vertical He never pubhshed anything on this sub¬ 
ject 1 but m 1830 C A. F Peters gave formula; based 
on the same idea, though this is not explicitly stated. 
Again, in 1874, Dr C Sdirader, in an inaugural disser¬ 
tation issued at Gdttingen, de^oped similar fbrmulse 
without alluding to Gauss, whose ideas on this, as on other 
fhethods of reducing observations, have doubtless not 
been forgotten at the Gdttingea Observatory In a re¬ 
view of this paper {yttritljakrickrift^ x. p 214), Profi 
Schfinfeld, however, called attention to Gauss’ method, 
with which he had become acquainted through MS 
notes of one of Gauss' lectures. The urdy pubhcauon 
of the method in the present volume is most welcome. 
We notice also some intoresting remarks about a small 
helidmeter by Fraunhofor and Reichenbach, received m 
i8T4^and an instructive companion between it and the 
old so-callod object glass ndcrometers. This hehometer 
was to 1674 and iSSa still capable of doing good work 
to cenneenew enth the transits of Vanns. 

Towards the mad of the volume we find Gauss very 
mudi occupied wittothe three new mefidian instruments 
tismmtod m r8i8 and f|i9i of which the Repsold transit 
dido^Nven filet fiscal length and fbur todies aperture, 
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With a circle read by two microscopes, deserves special 
mention as the first modem instrument of Us kind It 
banished mural quadrants and mural circles from the 
Continent ; but, unfortunately, English astronomers 
thought it necessary to wait a good many years yet 
before adopting the idea put forward by KOmer towards 
the end of the seventeenth century In 1817 Gauu 
expresses the hope that a circle of this kind may soon 
be established at the Cape, an idea warmly taken up 
by Olbers, and which bore fruit a few years later when 
the Royal Observatory at the Cape of Good Hope was 
established. The Gdttingen instruments were almost 
immediately put to good use in the continuation of the 
Danish ger^etic survey through Hanover, which occupied 
Gauss (perhaps for too much, as a smaller mind could have 
done most of the work equally well) for a number of years 
The pditical events of the time are not infrequently 
alluded to, though with a certain caution, at it was 
doubtless not safe to be too outspoken even in private 
letters. In 1807, we leam, the Leipzig Academy pro¬ 
posed to make a Napoleon constellation of the central 
part of Onon, and Gauss remarks that this chopping up 
of old star groups would fitly correspond to the state of 
things on the earth at that moment Gfittingen formed 
part of the ephemeral kingdom of Westphalia, while 
Bremen was, in December i8jo, annexed to the French 
Empire, and formed part of the Ddpartment des Bouches 
du Weser, to the great gnef of Oilers, who clung to the 
old institutions of the free town He askes Gauss, in 
August 1811, to tell him as many astronomical news as 
possible, as scientific and medical journals (except 
French ones) are strictly forbidden in Bremen As a 
member of the Legislative Corps, he had to pay two 
lengthy visits to Pans in 1812 and 1813, whence he 
wrote some interesting letters about the meetings of the 
Academy and the Bureau des Longitudes 

The editor has confined himself to seeing the letters 
through the press, and appears to have performed this 
task well, we have only noticed a cunous error on p 504, 
Dredebour for Lerebours But he has not given any 
bibliographical or other references, for wh ^!ie contents 
of the letters offer many opportunities, but has only m 
footnotes given some references to Gauss’ collected works 
and the correspondence between Olbers and Bessel In 
one of his few footnotes he makes a mistake, which looks 
strange m a German book (p 522) , it was in Apnl 1813, 
during the war of liberation, that SchrOter't Observatory 
was destroyed, and not in December 1812, when every¬ 
thing was quiet throughout Germany As an examine 
of a place where a footnote ought to have been inserted, 
we may mention p 337 Gauss here states that a star 
occunng m the Histoire Celeste is missing, and suggests 
that It may have been Vesta. This star (LL46570) is not 
missing, its place is quite correct, and to far no variabihty 
seems to have been detected. 

For nearly fifty years the correspondence between 
Olben and Bessel bos been an astronomical classic, sup- 
ptomented m 1880 4^ the publication of that of Bessel and 
Ceuss. The chain is now being completed by the com- 
spondence between Olben and Gauss, the promised 
second half of which will no doubt give much valuable 
mfonmatiQn about Gauss' geodetic and magnetic work. 
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MEXICAN FOLK-LORE 

Catai0gu$ of a ColUction oj Objects tllustrahng the 
Foik lore of Mexico By Prof Fredenck Starr With 

32 Figures. Pp. xiii +132 (London Folk-lore Society 
D Nutt, 1899) 

HE Museum of Archaeology and Ethnology in 
Cambndge has recently httn enriched by the 
permanent loan from the Folk lore Society of a valuable 
collection illustrating the folk lore of Mexico, which had 
been generously given to that society by ProL Starr, the 
energetic and enthusiastic Professor of Anthropology in 
the University of Chicago 

Prof Starr enhanced the value of the collection by wnting 
a full and descriptive catalogue, which has just been issued 
by the Folk-lore Society as one of their publications. 
Owing to the labour Prof Starr has expended upon it, 
this catalogue will prove of permanent value to students 
of folk-lore, although the author modestly disclaims it 
to be a treatise on Mexican folk-lore 
There are three main groups in the population of 
Mexico the enlightened and progressive Mexicans, of 
whom Prof Starr speaks in high terms, the Indians of 
the south, and the common Mestizos or mixed bloods of 
Northern and Central Mexico The six hundred and 
more objects tn the collection illustrate the customs and 
beliefs of this last group, whose daily life is a mixture of 
that of Spam in the fifteenth and of America at the end 
of the nineteenth centuries, and whose religion is a mix 
ture of native paganism and imported Christianity, the 
latter being itself a complex of Old World beliefs and 
practices. “ Here,” as Prof Starr wntes, “arc proverbs, 
witty and wise , here arc folk songs, sweet and touching , 
here are folk tales untouched by scepticism , here are 
charms and formula , here are witches and fairies in 
the full height of their power, here arc popular street 
celebrations and dramas , here are a hundred Oberam- 
mergaus with passion plays and iniracle-plays unspoiled 
by the crowds of visitors , here are a thousand strange 
survivals of pagan barbansni m the midst of Christian 
civilisation " 

Onc-third of the book is devoted to children’s toys 
and games, illustrated by over a hundred specimens, 
but, in addition, there are descriptions of numerous out¬ 
door and indoor children’s games, which will be of great 
interest to those who pay attention to this not unimport¬ 
ant branch of ethnography Many of the popular cere¬ 
monies are very quaint, especially those connected with 
Holy Week. From Thunday to Saturday the church 
bells cease ringing, as on the Fnday “the spirits of the 
bells have gone to Rome.” During this interval great 
rattles are sprung in the church towers, and innumerable 
small rattles are sold in the streeu, and the noise they 
make must be dreadful On the “ Saturday of Glory ” 
the gaiety reaches its culmination in the public destruc¬ 
tion of Judas, the betrayer Thousands of images of 
JudM are sold annually, of all sons and grades, and from 
a few inches to ten feet or more m length In some 
places a drama is played m the streets on St James's 
Day, representing the victory of Cbnsuanity over pagan¬ 
ism , the heathen wear hideous maska 
The Feast of the Dead is a fismous festival, and the 
collection contains a large number of skulls, skeletonsf 
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funeral processions, and toys that delight the people on 
that occasion Enough has now been said to indicate 
the great interest of this unique collection, more com¬ 
plete than any hitherto made in Mexica The Cam¬ 
bndge Museum cannot now be safely neglected by 
students of comparative rehgion, as, in addition to 
other folk-lore collections, there are the collections pre¬ 
sented by Mr Skeat from the Malay Peninsula, and by 
Mr C Hose from Sarawak, as well as the specimens 
obtained by Dr A C H addon’s expedition 


ORGANIC EVOLUTION 
A First Book tn Of game Evolution By D Kerfoot 
Shute, AB, MD Pp xvi H-385, 13 plates (10 
coloured), and 27 figures (London Kegan Paul 
Trench, Trubner and Co, Ltd , 1899,) 

HE aim of this little book is an interesting one—to 
supply a handy introduction to evolution-doctnne, 
which will of use to over burdened students of medi¬ 
cine and to others who may not have time to read the 
classic works “The author makes no claim for originality, 
unless It be in the manner of presenting the subject 
He has utilised the facts collated by other observers, 
and sometimes quoted the exact language and ex- 
j pressions of well-known writers on evolution, and has 
endeavoured to put them together in a way that may be 
helpful to those who are beginning the study of the evo 
lution-theory ” It seems to us that the author has * 
attained no small success in his difficult task, for the 
book IB clear and interestmg, it is neither too simple 
nor too difficult, it is conspicuously free from cranki 
ness and dogmatism , and it is evidently the work of one 
who has bad expenence in the task of teaching 

The plan of the book may be indicated by an enu¬ 
meration of the sections —Organic cells, heredity with 
variation, unstable environment, transmutations of living 
forms, natural selection, evolution of man, classification 
of animals and plants, works of reference, and glossary 
There are ten coloured plates, which to some eyes will 
add attractiveneu to the volume, though several of them 
show an unnatural and unpleasant predominance of red 
tint, eg in the pouter pigeon on the frontispiece, the 
birds of paradise, and the Kalhma butterflies 
A thoroughly good introduction to the study of organic 
evolution might be written, even at the present youthful 
stage of aetiology, by an author of real genius, like 
Goethe, but the probability is that he would not write 
It, It might also be written by a genius according to 
Bufibn’s mistaken definition,—a roan of persistent 
patience, but he would probably die niggling at his 
task, It might more feasibly be written as a co-operative 
work by six experts who were not very good fnends 
Then we should have a work that would endure For 
what we have, however, let us be grateful, and Prof 
Shute’s book is a very useful introduce ton 
At the same time we must make two cnticisms 
(a) Is It wise in “a first book in organic evolution” to 
have any talk either about religion or the castration of 
habitual cruninals ? We admire the author’s courage of 
conviction, but m regard to the subjects referred to we 
doubt the relevancy of the \irtue here. And might not 
the dry dassificabon chapter heve been left out to 
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advant^e, especially when it tells us that “ sponges 
possess, essentially, a bilateral symmetry,” and various 
ocher things which are not true ? (^) In an elementary 
work of this sort it is of the utmost importance that 
there should be precision in the use of words, and though 
the author has been unusually careful we do not think 
that he has always succeeded. Thus, he speaks about 
** the forces of heredity ” , he tells us that Darwin con¬ 
vinced naturalists that the great underlying principle of 
the tree-like system of classificaciOD was heredity ”, he 
calls the nucleus of the fertilised ovum hermaphroditic,” 
and so on Is it wise at present to call the chromo¬ 
somes “the hereditary threads”? is it fair to speak of 
“ the gastrula phase in man’s existence,” and to refer to 
a figure of a typical gastrula, as if it were all plain 
sailing? IS It warrantable to say “the evidence seems 
to favour the view that acquired characters can be trans¬ 
mitted ” ’ IS anything gained by making a special category 
of “ insect-selection ” ? Without cnticising the exposition 
of the Pangenesis hypothesis, we should also like to ask 
if It IS not the case that Darwin expressly said that be 
thought of the genimules not as circulating in the blood, 
but as diffusing from cell to cell ^ But a book should 
be judged relatively to its aim, and Prof Shute is to be 
congratulated on the success with which he has accom 
plished a difficult and serviceable piece of work. 

J A T 


OUH BOOK SNELF 

Mimng Engineer^ Report Book and Dtrectof^ and 
Sharehol^^ Guide to Aftmng Reports By Edwin 
R Field Pp 39 (London Charles Griffin and Co, 
Ltd, 190a) 

EveK since the seanh for the gold mines of El 
Dorado in 1595 was described by Sir Walter Raleigh 
in his work on the discovery of Guiana, the proto¬ 
type of modem mining reports, experts have con¬ 
stantly been engaged in reporting on mineral deposits 
with a view to induce capitalists to invest money 
A report on a mining property should set forth 
clearly details of the position, means of access, foel, 
water and timber supply, amount of development, and 
the character, value and form of the deposit It should, 
moreover, be written in so lucid a manner as to be in¬ 
telligible to the educated investor Unfortunately, this 
IS not always done Many so called experts of eminence 
have been known to fill up their reports with a bewilder¬ 
ing mass of abstruse technicalities and theories, and to 
omit manv essential details requisite for arriving at the 
value of the mine While it is obvious that a thorough 
examination of a mine cannot be covered by a set of 
rules, It IS highly desirable that the work should be 
earned out in a systematic manner, and errors of omission 
avoided With this object in view, Mr Field has drawn 
up a senes of suggestions in a convenient form He 
enumerates iibquenesthat should be answered as far as 
possible in the report on any mine. Blank pages are 
appended, and it is recommended that the vanous 
beads should simplv be indicated by numbers dunng 
the inspection of the property, and subsequently in¬ 
corporated in the observations recorded m the report 
The volume is issued m pocket-book form so arrange 
that the blank pages, which can be replaced by others, 
shall be facing the page of questions. The right haaa 
pages, which would be covert when the bodk is in nse, 
are d^oced to selected tables and memoranda. The 
volume is of bandy sise—it measures 5 by 3) inches— 
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and will undoubtedly prove useful to experienced mining 
engineers. Whether it will also be of assistance to 
directors and shareholders, as the title-page suggests, 
may be questioned B H B 

F/ora of Kent By F J Hanbury, F L S , and £ S 
Marshall, M A., F L S Pp 444 , with two maps 
(London F J Hanbury, 1899) 

Many years ago “ The Flora of Middlesex,” by Tnmen 
and Dyer, showed the way for a scientific construction of 
a local flora, and it has served as a model for all the best 
works of this kind which have appeared since its pub 
lication To say then that the present volume strongly 
recalls the best features in the Middlesex Flora is to 
pay It a well-earned compliment, and, indeed, from cover 
to cover Messrs Hanbu^ and Marshall’s book exhibits 
abundant evidence of a careful, sound and successfuUv 
accomplished sifting of an immense body of facts, with 
the result that the reader is furnished with an exceedingly 
able and interesting account of the flora of the south 
eastern county of England The introduction includes a 
sketch of the physiography and geology of the county, and 
then follows the customary delimitation of the botanical 
districts into which the whole area is divided These 
divisions are, as the authors admit, not entirely based on 
scientific considerations, but are partly determined by 
convenience^ and some of them are consequently some¬ 
what artificial in character It would, perhaps, have 
been advantageous to have added another chapter on the 
more purely natural geographical distribution of the 
plants. 

The body of the flora is devoted to an account of 
the plants found growing in the county, together with 
brief topographical and histoncal notes 
The work is excellently printed, and will be found of 
great service to those who care to know about the flora 
of one of the most interesting counties in England 

Letifaden fttr den Uniemcht in der Anorgantschen 
Ckemie Didaktisch bearbeitet von Dr Joachim 
Sperber ErsterTeil Pp 120 (Zurich E Speidel, 

1899.) 

A BOOK expressly “ didaktisch bearbeitet,” and beanng a 
motto Repetitio est mater d^cinnarum^ would be expected 
to disclose some novelty of treatment for good or ill 
This expectation is, however, not realised in Dr SperbePs 
book It may be described as an aggregation of con¬ 
densed chemical information, from whi» it is impossible 
to augur any good educational result We have already 
had a surfeit of this kind of book in England, and can 
only regret that the improvements now so evident here 
do not seem to have spread to Switzerland The 
lUtistrations in the book are unnecessarily elslborate, and 
in some cases altogether superfluous. There ore, for 
example, two striking full-page tUustrations—one to show 
the holding of a platinum spiral in a bunsen flame, the 
other to show a burning magnesium nbbon It is really 
difficult to understand the attitude of mind of a teacher 
who considers that any intellectual or practical value can 
lie in pictures of this kind A. S 

Autgaben aus der Cheme und der phystkaliscken 
Ckemie Von Dr P Brduer Pp. 7a (Leipzig 
B G Teubner, 190a) 

The author has collected a number of exercises dealing 
with some of the moat important provinces of general 
chemistry The book differs from previous attempts in 
this direction, inasmuch as attention is paid not only to 
purely chemical problems, but also, and more especially, 
to such points as the Laws of Avogadro, Faraday, Joule, 
&c, together with the elements of thermal chemistry 
The explanato^ notes at the head of the vanous sec¬ 
tions will be found of great assistance to students 
woiking without the aid ot a teacher N 
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LETTERS TO THE EDITOR. 

[ Tkd MiitUr 4 $$t M#/ kM kiwu^ rtipmsihU 9 pinimi $x 
kf kU < *r r $tp $ n 4 n Ut NHiksr cam k$ mndmriakf 
t0 r§immt #r $0 tarmpand wiik tki writirs 0/^ rtfactid 
mamMuri^t fir tkO aramji rtkarpari 0/ Natueb 

Ha naiU 9 U iakan af amamyiaaus tammamieaiiamt ] 

Th« Rostrum of *'Mssoplodon *’ 

IM Mr Beddard't recent and very interesting **Book of 
Whales,** 1 observe that on p 214 he gives as a character 
of Mtstfioian (one of the Ziphioid genera) *'the thorough 
osnfioitira of tlw mescthmold/' and in descntnng Berardim he 
states that ** the mesethmoid plate is short, comparatively 
ipcaskingt that is to say, compared with what we find in 
iiuapiodan " Here Mr Beddard undoubtedly compares two 
stmctares which are entirely different As 1 have shown and 
figured in the /’Z iS*, February 1893, the mesoroctral bone" 
IS not the result of the ossification of the cartilaginous bar 
occupying in early life the spout of the animal s vomer I have 
examined a number of these Cetaceans in the flesh, and have 
made sections of the dried beaks (a series of which I deposited 
in the Bntish Museum) of individuals of ages from the quite 
vonng calfs to that of the veir adult male, and I have shown 
in the paper referred to that the first appearance of the meso« 
rostral bone is due to an increase in the walls of the premaxil 
lanes by which the sides of the vomenne spout are pressed 
towards each other, and, proliferation being apparently induced, 
both the vomer and the premaxillanes increase in sice, and very 
variously in form, according to preuure unequally acting on 
them, till the cartilaginous Inr 11 entirely absOTbed or, at all 
tvcnia, disappears. The in crease—from some pathological 
cause, probabW—in the premaxillanes is apparently the mam 
cause ot the solidification of the beak 
Now what happens in Berardius is of an entirely different 
character In B amuxti an ossified bar lies, often to a length of 
twelve inches, in the vomerine trough , but this is unmistakably 
an ossification of the anterior part of the mesethmoid cartilage 
It takes place in a very different way, also, from the ostification 
In Masakodm It is an ossification of the upper and outer 
layers or the mesethmoid cartilage , St is of an open and spon^ 
texture \ it never becomes ivory fiH, so that in the dried skull 
It Is a mere prolongation of the mesethmoid—hardly seen in 
Masaphdam-^n^ merely covers in to some extent the gape of 
the vomerine trough, which underneath is quite empty, with its 
sides and bottom entirely unaffected Indeed, the mesethmoid 
plate, with its extension, is in BtramUm much longer than in 
What takes place in the former genus is precisely 
what occurs so frequently fn Ciymanta 
In a note on page 2S0, Mr Beddard wntes, ** the Scottish 
vernacular for this creature [Olobiocephalos] *Ca'aing Whale’ 
means Driving Whale The proper orthography of * "ca’aing " 

Aonld be ‘*ca' In" (two words), which bnug interpreted out 
of, to the Southerner, its foreign ton^e, means ** the drive in 
or driven In whale Ca a Ts entirely enoneous Ca* (in 
Orkney, Kaa), as it should be pnnted, stands for ** call " In 
the common order to the herd on a Scottish fisrm of ** Ca’ in 
the Kye " (meaning ** Drive in the Cows "] the expression arises, 
donbtlera, from the custom of the post^which » the custom 
to-day, as 1 have seen In New Guinea In regard to their pigs, 
and in Sokotra last year in regard to the flocks and herds—of 
actually by voice ” ouling in " the cattle. The phrase has now 
become the common one to “ drive in," by some one going for 
them The method of capturing the GUbiac^kalus in the north 
of ScoUand is for the fishers, when they see a school, to hurry 
out in their boats, lurroond and drive on to the beach the Black 
fisb, which Is, therefore, always spoken of there u the '*Ca’m 
Whale," i € the whale they can drivs in contradistinction 
to a tpedes which they have to harpoon or chase in the open 

Hknuy O Foebrr. 

• The Museums, Liverpool, March 2 


Voctor Diagrama 

In a paragn^ on the last number of Tarrastriai Jj^agnetism, 
in Nature of March i, p. 421,1 notice the followbg sentence 
” Dr Lttdeling invntijfstes mphfcatly the phenomenon of the 
diurnal vadatioo of th« earth’s maenetism for eleven stations 
with the aid of voD Betold's vector diagrams.*’ These diagrams 
are carves in which the radios vector represents in m^ltude 
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and dJBeetkm the resultant of the distarblng forge* to whidi *rc 
may attritete the dinmal variation of the homntki Component 
of the earth’s magnetic force at any particular station. 

So filr ts t know, the earliest use of thme curvus hf voO 
Besold was In a paper in the Bariim SiiauHdtkafickia of ito 
This may have hiaa their first appearance in Germany, ana if 
so, their association with the well-known name of von Betold 
In that country need hardly occasion surprise. In Enghuid. 
however, their use dates from at least 1863, when Airy emjMOyoa 
them in diKmsringthe diurnal variation at Greenwich in different 
years and at dlffemnt seasons of the year (see Pkil TYant for 
1863) Airy used them again in the Fki/ TVans for 1S65, and 
they also appear on p. iSfiand on Plate HI of Uoyd'e "Tieatbe 
on Magnetism, General and Terrestrial/' More recently I em¬ 
ployed them myself In discumdg the diurnal variation of the 
msgnetic elements at Kew Obserwtory [B A Bepart for 1895, 
pp 209-227) 

The only apparent difference between Airy and von Besnld Is, 
that the former made use of the recorded vanatlons of horisontal 
force and declination, drawing his magnetic meridian towards 
the top of the page, whereas the latter made use of the northerly 
and easterly (or westerly) components of the force, and drew his 
astronomical mendian towards the top of the nagE* The curves 
given by Airy and by mymlf show the positions of both the 
magnetic and astronomical meridlani, and if it is preferred that 
the astronomical meridian should point to the top of the page, 
all that IS necessary u a bodily rotation of the curves through 
an angle equal to the declination 

Whra comparing results at different stations, or at the same 
station at difforent epochs, there maj^ be an advantage—as, in 
fact, I pointed out myself(fl A Report^loc at pp 218, 219)— 
in taking the astronomical meridian as the line of departure , but 
as yet tlui is largely problematical The interesting tables and 
diagrams for polar stations given by Ludeling—as Ludeling I 
think, has himself noticed—seem to indicate, on the whme, 
less symmetry about the astronomical than ahont the magnetic 
menciian If so, it is open to doubt whether Airy’s original 
practice might not, after all, have been the better fittra to bring 
out points of resemblance C Chrrb. 

Richmond, March 8 


Similar Geological Stnicturea in South Tyrol and the 
lale of Man 

It may be of interest Alpine geologists to note that the 
general results now obtained Mr Lamplugh in the Isle of 
Man are, in respect of the origin of the " Crush Conglomerates ’* 
and the causes and effecti of differential movements between 
subjacent series of rock, practically ihe same as the results 
previously obtained and desenbed by me in maps and sections 
of the Enneberg area in South Tyrol {Q^rt Geot Sot , 

^ M M Ogilvie Gordon, 1899, and G W Lamplugh IM) 
in both cases the geologist deals with resultaat local emts 
combining the pressure-components of at least two epochs of 
disturbance In both cases the geologist is presented with 
strongly marked lithological contrasts in the original succession^ 
and, 08 a consequence, with highly complex superinduced 
structures due to differential movements between subjacent 
beds. This remarkable parallelism between the essential 
geological structures In two neighbourboods so remote from one 
another, and in belts of strata belonging to utterly distinct 
geologi^ epochs, ts well worthy of comment and conndenitinn 
by our present school of geologists 

Aberdeen, March 16. Maria M. Gordon 

Tldta along the Antarctic Continent 

In Prof DrygEliki's statements (Nature, February f) of tb* 
work mapped out for the proposed German Antarctic Expedi 
tion, no mention is made of obtaining tidal observattons aloog 
the Antarctic Continent In ascertaining the varaa eaataa of 
tides which occur along many shorn, even aloog the eaMnn 
coast of the United States, I believe this region to be of great 
importoiiCi^ 

Hourly readingB of the height of rite inrfooe of thesea aboM 
an arbitrary datum for even so short a period as twenty foq^ 
boors at each statioo occupied for the phrpe^ wouktbe of^ge. 

It seem* to me c^iedallf deriraUe to have the followliig 
questions a ns wered i— 

(i) Moeg the Antaicrie buds from so* W. taaboyt 
40 Ei, is the (Greenwich) eo tidal hour vi > 


I9O&] 


NATURE 


49 * 


(a) Miw loog. 80* E.f U the co-tMal boar is. 7 

( 3 ) ^ chiefly lohr 7 If so. ii the 

^-Sdel (lofatf) hoar sU. 7 

(4) On the weetern coeet of Graham Land, ii the co-tidal 
hoar tL 7 

Althoo^ it teems that no oheenratioai hare been mode 
Isrther sooth than Kcignelen, South Geomia, and Cope Horn, 
rtMrt ore reasons for Mlleviiw that the above questions can be 
answered in die afArmotive U to, then certain logical conneo 
tkms between the tides in this region and elsewhere would be 
Mrly well established At any rote, such observations would 
be volnabU; and it is believed that the results would compare 
fisvoortkbly in importance vrlth those obtained in almost any 
one of the lines of inquiry alluded to by the leader of the 
oxped^on • R. A Haulis. 

Washington, D C , February aS 


while F. Legnat, about the end of the 17th century, described 
a land-crab of Rodriquez, whose destructive power during its 
emigrating period appMrs to equal that of its Chinese Idn (see 
hisVoyages," ed 1891, p 9a) 

Yu Pau (4th century a d ) writes in his * * San shin kl *’ — 
** In the year 383 a d all crabs in the District of Hwui Ki 
were turned into rats, whose group covered the rice-farms and 
mode an extensive devastation. When yet immature, these 
rats had hair and flesh but no bones, and unable to pass over 
the ridges in the forms, but became vigorous after a few days." 
This erroneous exposuion, to account for the origin of rots or 
field mice, srould seem partly to on^nate in some similarity of 
the fur of rats srith that of the so-called Hair Crab (see Stebfaing, 
Crustacea," PI HI >, but more m the people's familiarity 
with the land-ravaging embs ^ in ancient times. 

Kumagusu Minakata 
I Crescent Place, South Kensington, S W 


Crab Ravogfi in China 

In the •' Kwoh-Wu,” or “ Good Words from the States,*' 
attributed to Tso Kin Ming (6th century B c.), a king of Yuek 
(now the province of Chefa-kioim) Is sold to have been advised 
by his counsellor to postpone ms srorlike preparation with 
*\good words," In which the officer adverts to the ** Rice Crab 
that spared for man not a seed [of net] in late 
years.'* A Japanew naturalist, Aoki Kon yo, quoung a Chinese 
work, Ping Klang Ki Sse," speaks of a crab devaitauon 
whudi took place in the Wu District (now Klang Su) In 1297 
A.U . when all plains were full of crabs, wasting all crops of 
rice." (" Kon yo Manro Ku," written 1763, ed. p. 164.) 

Twan Ching Shih (died 863 A D ) briefly speaks of this crab, 
thus t ** In the eighth moon of the year, the crab has in its belly 
an ear, really that of nee, about on inch lon^ which it carries 
eastwards os a present to the * God of the Sea' ^, before the 
earrltge is oocompluhed, the crab is not edible" Vu Vang 
Tmb tfu "Jap. reprint, 1697. bk. xvii ibl 4, a) Contempor 
aneously, L.un Kwei Mung (diedr 881 A.1X), in his ** Notes on 
the Crabs" (4^ ** Yuen Km lui han," 1701, bk 444, fol 18) 
narrates These crabs live in holes, which they dig in 
bogs, until the season that intervenes the autumn and 
winter, when they emanate from their homes. The people 
of Kiang Tung say, when rice is npenlog, the crabs take 
each one ear in order to pay court to tneir chief Every 
morning and every evening tney all run towards the river, 
when men fish them by set^g weirs acrou the affluents. Yet 
SIX or seven out of ten embs would pass over the dams, and in 
the river they grow larger , whence th^ proceed to the lai In 
the same manner os their previous march, also being persecuted 
as before, which, however, they escape with more skiU than in 
former occailoiis.'' Later, m the dynasty of Sung {901—1279 
A.D.), appeared a “Monograph of Crabs," by a certain Fu 
Kwong, who relates in it —“In the crevices on rocks along 
mountain streanu occurs a small crab, red and hard, and so 
named A$as (Stone Crab) When sclll young, m mid 
summer, owing to abmee of any edible cereals, it feeds on the 
root of reed, whence Its name tu-Jhn Ata$ (Reed root Crab), 
and Is meagre in sue and taste. About the eighth month it 
grows larger after moulting, and, when rice or mrilet u mature, 
every one crab bellied with one spike of the cereal runs to the 
fiver, when It Is termed Zaii-ATih/fMerry Crab), and Is very fat 
and best to eat Thus it goes to the sea where it presenu the 
spike to its chief" (Hid fi>l 19, a) These ore very good 
somedesof the oelebimted celestial whims, which once expreiMd, 
do uteratua doubts, for, to me, it is too clear that the tribute 
which these so-called “grain entbs" an said to pay to their 
king is nothing but their spawn, which they carry under the 
abdomen to lay down in the sea. 

I do not know whether the riee-canyingcrab is the same with 
*hat devastates the ptontarions, os Is supposed by Aoki (i,c ), 
oUhcMgh very probably so And I sbdll be very much obliged 
1( thndgh your medl^ tome ene wU answer roy questions 
(Y) Wtut species of cribs is the cause of such siom? and (a) 
bmA a oab-ravoge nported in asodem times fVom China? 
FYom De IbMheftvrt “ Historle desDesAntiHes," Rolter- 
dom, 16651 ^ * 5 Si 1 gather the itoownad Violet Land-Cmbs 
of the West Indlei to make aone donan to tobacco fennsi but 
oof to grain os is Bo vastly attrlbuteoT to the Gbineae onbt; 

lT|e JapoMN whojmfsUp tbs dshy of Kslohln (tha patroo-fod of 
OuriiSws} taboo iht oanag of crabs. 
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Leonid Meteor Showers. 

I have nowhere seen an account of a very remarkable dls 
play of these meteors visible here (in Shanghai) on the morning 
of November 15, 1886 Though the date Is dutant, It may be 
of use to record it, as it may throw light on the conditioM of 
the orbit 

I was sleeping in a room with an almost due north expoiure 
looking Into on open compound, and chanced to wake up about 
three in the morning, when I saw a number of meteors flashing 
across the window I got up on recollecting the date, and for 
about an hour witneisea the most brilliant pyrotechnic display 
1 have ever seen 

The meteors were flying in every direction from the radiant 
point In numbers past all calculation, and the intensity of the 
shower was keep up without intermission the whole of the time 
I was gazing 

1 expcctM to hear from other quarters an account of the 
phenomenoDf and was much surprised to find it had apparently 
not been noticed elsewhere. I bad to leave shortly wer for 
the interior, where 1 was praclkmUy cut off from communication 
with the outer world for some months, and hence did not at 
the time report the feet 

As much stress is hud on the appearance of the meteors in 
Europe In 1833 and 1866, the shower may be some of interest 

Shanghsi, February 12. Thos W Kinosmii l 


The Captura of Butterfllei by Birda 

Concerning the capture of butterflies by birds permit me to 
relate an incident whicn I witnessed in the summer of 1899 at 
the Deserted Village, near Scotch Plains, N J 

My attention was attracted to a maple tree on a lawn by a 
violent fluttenng of the wings of a robin among the leaves. 
Presently a Urge brown butterfly, evidently wounded, but still 
attempting to fly, fell from the branches The robin pursued 
the butterfly camrly, and attacked it upon the ground, alter¬ 
nately stnking with its beak, with lowers wings, and running 
off a short distance to ob^ve developments. Finally, the 
butterfly ceased to move. The robin thereupon tore the body 
from the wings and devoured it I picked up the mutilated 
wings and showed them Uter when narrating the incident. 

29 Broadway, New York George A Soher 


Tha Smell emitted by Quartz when Rubbed 

When two quartz pebbles ore rubbed hardly, or ground 
together, so as to give on electric spark, that seems under their 
surfece, and then smelt, they emit a very peculiar smell, which 
some pMple coll a sul^urous smell, but I cannot trace any 
reaemoUnce to ralpbur, or ozone, or phosphorus. What is it 
sn^ioaed to be 7 h. L. Gaebett 

25 Oaiemont Square, N , March 7 


t Tha “ Uah-Cmb ^ of Japan It caught In th« lama way u tha ChlnOM 
‘ of fliUiig tha rica-carTyfaw crab. Tha Japonooa wallIcoow ' 
a rhroc In aatunui, ana hava wall notlcod It naw 


itiiL_ 

navor to noionid It 


down tharhroc_ , 

aftarwards os soow Osh do 

foL 4IX hot now p BMioasd 

Only Qoaoaaa that tUgfadyoppvoocbaa-- ^- 

Siilan," who* It b narrotod that boot tht and of tha Itit oontury tha rivor 
Yode^ Dopr Kyoto, wm otM day ao iwarmad with anall evaba that onry 
hoodfU of wmor was AiU of tfaoaa crasiuraa 


(Kalbaro, “ Vamato HoiuA, lyoS, bk. zhr 
a boUaf In a crab carrying gcahi to tha ssk 
ipproacbaalhatof tha Uttar, tliDdln ''RokaoB 
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THE UNIVERSITY OF LONDON 

last, after six-and-thirty years of discussion, after 
the formulation of some twenty different schemes 
of reform and the report of two previous Royal Com¬ 
missions, the Statutes and Regulations of the reconstituted 
University of London have been framed by the Com¬ 
missioners appointed under the Act of i8^ and the new 
University is created The institution thus established 
IS in its way unique , there is nothing else exactly like it 
in the world, and it is therefore impossible to predict 
with any confidence what will be the extent or the nature 
of the influence it will exert on the progress of education 
cither in the United Kingdom or in the restneted area 
over which its newly created functions will be specially 
exercised The old Examining Board will continue to 
exist almost as heretofore, and the famous system of 
examinations, which has undoubtedly been in its day 
potent for good, will be continued under safeguards and * 
conditions but slightly altered But in addition there is 
to be a new and distinct system administered by the 
same supreme authority, the Senate, which has hitherto 
directed the examinational machine 

Under this system students who pursue certain definite 
courses of instruction in recognised institutions or under 
recognised teachers will be admitted to degrees after 
passing certain examinations in which their own teachers 
will directly or indirectly take part The institutions 
and teachers so recognised are situated within a radius 
of thirty miles from the central office of the University 
The purposes of the new University of London are ' 
declared by the Commissioners to be threefold (i) **10 I 
hold forth to all classes and denominations, both in the 
United Kingdom and elsewhere, without any distinction | 
whatsoever, an encouragement for pursuing a regular and 
liberal course of education ’’, (2) ** to promote research 
and the advancement of science and learning,'’ and 
(3) **to organise, impro\e and extend higher education 
within the appointed radius.” Broadly, it may be said 
that of these three purposes the first has been more or 
less completely fulfilled oy the previously existent system 
of examining all comers in subjects selected according 
to a definite scheme in orderly succession, from matricu¬ 
lation to the final examination for a degree. Without 
doubt the existence of this scheme, whatever drawbacks 
there may be to a pure system of examination which 
does not stop to enquire how the knowledge of the , 
candidate has been gained, nor to ask too cunously as to ' 
Its reality, has done great service to large numbers of 
industrious, intelligent and deserving students Times, ' 
however, during the last quarter of a century^ have 
changed considerably in respect to the opportunities of 
higher instruction, and while the greater part of the 
United Kingdom has been divided into academic 


enacted that the Chancellor of the old University shall 
continue to be Chancellor The University will thus 
retain the advantage of Lord Kimberley’s long experience 
as a member of the Senate All els^ however, will be 
changed The existing Fellows are to retain their 
fellowships for life, but will cease as such to be members 
of the Smate, and probably many of them will drop 
out The new Senate will be composed of the Chan¬ 
cellor, the Chairman of Convocation, and fifty-four 
persons who may or may not be gr^uates of the 
University Of the fifty-four senators, sixteen will be 
elected by Convocation (chiefly graduates of the 
University}, and sixteen by the Faculties (composed of 
teachers of the University) * Of the remaining twenty- 
two, four are to be appointed by the Crown, and 
eighteen by various institutions, including six by the 
Inns of Court and the Incorporated Law Society 
After the first two years the term of office of each 
senator will be four years The Vice Chancellor will be 
elected annually by the Senate from among its own 
members 

The work of administration will be accomplished 
chiefly through the medium of three standing com¬ 
mittees of the Senate—namely, the Academic Council, 
the Council for External Students, and the Board to 
Promote the Extension of University Teaching Con¬ 
cerning the last, It may be said, with considerable con¬ 
fidence, though not, of course, without fear of contradic 
tion, that, however good its intentions, it cannot afford 
much assistance in the development of serious university 
work The chief business of the University will be done 
by the two councils. 

The Academic Council will consist of the Chancellor, 
the Vice Chancellor, the Chairman of Convocation, the 
sixteen members of the Senate appointed by the Faculties, 
and an additional member or members to make up the 
number to twenty Four fifths of this council, therefore, 
consist of teachers Their duties are advisoir, and will 
relate to all that appertains to the Schools of the Uni 
versity, the appointment of Teachers, the organisation 
and regulation of the teaching, and genersuly to all 
matters which relate to the Internal Students—tnat is, to 
those students who have matriculated and are pursuing 
a course of study in a School or under Teachers of the 
University The functions of the Academic Council are, 
therefore, the most important exercised on the part of the 
new University, and upon the care and judgment with 
which they are discharged will hang all the future 
development and usefulness of the University 

The Council for External Students is to consist of 
twenty eight members of the Senate, whereof sixteen are 
the nominees of Convocation The duty of this body is 
to watch over the interests of the External Students, who 
are defined as all matnculated students who are not In- 



provinccs, each with its own university and their 
affiliated colleges, London and the South have remained 
without many of the advantages which such institutions 
provide London, however, possesses all the matenals 
which are required for the equipment of a great uni¬ 
versity The metropolis is the nome of the great learned 
societies, it is also the central depository of the chief 
treasures of science, art, antiquities and industry in the 
national museums, and without disrespect to the many 
distinguished men connected with otner parts of the 
kingdom, it is inevitable that a certain concentration of 
intdlectual eminence should result from the attracuons | 
offered by the greatest city of the world. The third 
purpAe oi the new university will therefore surely be 
inseparably connected with (2) '‘the advancement of 
science and learning.” 

Under the new Statutes the Upiversity will consist of 
the Chancellor, the existing Fellows, for their respective 
lives, the Senate, the Graduates and the Students. It is 
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tcrnal Students. Among the duties assimed to both these 
councils the difficult task is appointed of equalising, as far 
as possible, the standards of Imowledge and attainments 
prescribed for the degrees conferred upon Internal and 
External Students respectively. But the Academic Council 
has nothing to do ith External Students, and the other 
council has nothing to do with Internal Students , and 
unless provision is made by the new Senate for frequent 
conferences between the two councils, it is difficult to see 
how this equalisation is to be effected, for a mere in¬ 
spection of syllabuses or of the questions set in examin¬ 
ation papers would be, as every teacher or examiner could 
point out, a most delusive and inadequate test of equality 
It is to be hoped that the Senate will bear in mind the im¬ 
portance of bringing these two councils into frequent 
contact, and that tb^ will not be unduly influenced by 
fanatical adherents, if there be any, of the pure system of 
exammatKm with its detailed limited syllabus, and its 
superstitious reverence for marks. Every encourage- 
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iMOt should be given to External Students to become 
Internal, and if in time the University acquires the means 
and the power to administer its own funds, the External 
Student may become an extinct so far as the 

science faculties are concerned Then shall chemical 
analysis no longer be taught by post, and “corre¬ 
spondence" colleges fatten only on the ingenuous arts. 

One or two points deserve to be noticed in connection 
with the examinations or qualifications for degrees One 
novelty is the propCMal to hold “ separate matriculation 
examinations for different classes of students, having 
regard to the courses of study which the students pro- 

e ose to follow ^ This power wiU doubtless be exercised 
y the Senate with great deliberation A loose inter¬ 
pretation of this proinsiOD might lead to consequences 
which would be disastrous for the future dignity and 
reputation of the University It is easy to recognise here 
the mfluence of the “ practical" man who is anxious to 
get nd of the incubus of the classical languages. 

This IS not the place to enter upon the discussion of 
that question, but coupling this suggestion of relaxation 
with the provision relating to the Bachelor of Science 
degree, it is easy enough to smell danger For the 
degree of B Sc, the Senate may accept m place of the 
whole or part of the final examination, the results of the 
study or research of any candidate who, m the opinion of 
the Senate, has thereby made a distinct contribution to 
the advancement of learning or science in any of the 
subjects in which that degree is conferred whatever 
may be the fate of Latin under the new arrangements, it 
is to be hoped that more care than ever will be taken 
to insist upon a real and practical command by all 
candidates at matnculation of the orthography and 
syntax, if not the etymology, of their own language 

Another important statute gives power to the 
Senate to make arrangements to hold any intermediate 
examination or part thereof for the students of any 
School of the University jointly with the governing 
body of such School In all such cases the examination 
would be conducted by the professor of the subject 
jointly with an external examiner appointed or recog¬ 
nised by the University This rect^ition of college 
examinations was recommended by both the previous 
Royal Commissions 

The Regulations ” made by the Commissioners form 
a separate issue They contain schedules of the Boards 
of Studies, of the recognised Teachers, of the provision¬ 
ally recognised Teachers, and of the members of the 
Faculties, also details relaung to the B Sc degree by 
research It remains to be seen what will be the effect 
of requiring a student to submit to the Senate, 
before he begins his work, a statement of the nature of 
the research upon which he proposes to enter, and 
having started the research to carry it on for a penod 
of not less than two years Those woo have a practical 
acquaintance with the prosecuuon of research, and the 
unexpected turns which inquiry often takes, will see 
some difficulties m these requirements, but it is, 
perhaps, worth while to make the attempt to develop 
a scheme by which successful work of tnis kind may 
receive academic distinction 
The business of the new University, like that of the 
old which It supersedes, still relates wholly to cymcula, 
to studies, to examinations and degrees. The real value 
of a university in helping to form character and buildmg 
up the intellectual and moral constitution of the man has 
no place, and could have no [dace, in the work of a Rc^ 
Commission Nevertheless, the association of a number 
of lastitutiona, individual ana separate, though geographi¬ 
cally near together, in a common interest and united 
effim cannot wt have an effect in quickening the collegiate 
life of each, in promoting the mutual intkMt of teadier 
and student, m stimulating research, and m fostering 
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schools of thought Such ends the new University must 
keep dearly in view The Senate must see to it that 
amid the clamour of contending interests, v^ich for a 
few years can hardly be expected to be satisfied and 
silenced, the claims of true education shall not be 
fbigotten WAT 


DIFFICULTIES OF THE CALENDAR 
The Dati* oi- Easier 

COME interest has been excited by the fact that 
^ Easter appears to fall this year on a date not id 
accordance witn the rule in the Prayer-Book , and a 
question was even asked about it in the House of Com¬ 
mons on Thursday last The Attorney-General, ^ 
course, explained that the full moon of the Prayer-Book 
18 not the real full moon, but the fourteenth day of the 
moon according to certain rules, confessedly not very 
simple or generally “ understanded of the people 
The same difficulty was stated on the last occasion (in 
1846) when this calendar or ecclesiastical full moon fell 
on a different day at (ireenwich from that of the real 
full moon But it may serve as an object-lesson on the 
futility of attempting to regulate Easter by the real moon^ 
which would often produce the consequence of making 
It fall on a different day (that is, as it must be on a 
Sunday, a different week; at places some of which would 
be not mr apart 

On the present occasion the absolute time of the full 
moon, which follows the vernal equinox, corresponds by 
Greenwich time to 3 minutes past 1 o’clock on the 
morning of Apnl i § All over Europe its time will be 
on the morning of that day at Pans, at ih 11m , at 
Berlin, at ih 56m , at Rome, at ih 52m , even so far 
west as Lisbon, at oh 35m (35 minutes past midnight 
on Apnl 14), and therefore by civil time reckonmg as 
April 15 But on the west coast of Africa the local time 
ot full moon will be before midnight on Apnl 14 , and 
in Amenca, of course, still more so, its time at New 
York being 6 minutes t^ore 8 o’clock on the evening of 
that day The ecclesiastical full moon (artificially 
formed and tabulated) will be April 14, so that the 
Sunday following, te the next day, Apnl 15, will be 
Easter Day 

The Russian Calendar 

It is well known that the question has again been 
recently discussed of assimilating the Russian calendar 
with that of the rest of Europe , but after consideration 
the Russian Government again decided against adopting 
the Gregonan reformation of the Julian calendar, ac¬ 
cording to which a leap-year is dropped in the last year 
of three centunes out of every four, the exception being 
those of which the century number is divisible by four 
without remainder The Russian non adoption of this 
is the cause that their calendar is several days behind 
ours, and has this year become one day more so than 
heretofore in consequence of their having a 39th of 
February in 1900, which those who follow the Gregorian 
reckoning have not But they now propose to invite 
other nations to join them in adopting a rule for the 
calendar which will make it more accurate than the 
reckoning in question Prof Glazenap explained this at 
a meeting of the Russian Astronomical Society , and, as 
It consists ID dropping a leap-year at regular intervals 
instead of having an exception of an exception, which 
(as Sir JohO' Henichel pointed out) needs, to be quite 
accurate, an exception again, we have no hesitation, on 
our part, in expressing approval of it Prof Newcomb^ 
It may be remembend, m his “Popular Astronomy,'^ 
suggested that there was no sufficient reason for 
abandoning the Julian reckoning, on the ground that it 
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waa more simple than the Gregormoy and that there was 
no object in keeping the date of the month and day of 
any year correspOToing exactly to the season in years 
several centuries apart, and no doubt Julius Caesa r was 
aware that the tropical year (as we call that on which 
the seasons depend) was several mmutes short of three 
hundred and sixty-dve days and a quarter in length No 
doubt also the omission m several days on the greatest 
part of the continent in the sixteenth century, and in Eng- 
bind in the middle of the eighteenth century, owing to 
the supposed necessity of iming the seasonal dates 
correspond to what they were at the epoch of the Council 
of Nicsea, must have caused much confusion But all 
that has long been a thing of the past; and it would 
seem best now to have, if possible, a general usage keep¬ 
ing the year in accordance with its true length. 

W T Lynn 


THE MELBOURNE MEETING OF THE 
AUSTRALASIAN ASSOCIATION 


following subjects the best method of utilising d i at n e n d 
dnll bortM for the determination of mdtxgmfoA tem¬ 
peratures, the drawing up of a catalogue of reoiot 
Australian and Tasmanian marine shells; the coOecting 
and cataloguing of geological photographs of interest m 
Australia and Tasmania, the need o£ separate S t a te 
education for defective children It was dMnnme 4 to 
urge the vanous Colonial Governments to adopt a uniform 
system of spelling native names of places in accoedamm 
with that adcmtM by the Admiruty and the Royal 
Geographical Society, and to approach the Governments 
of the several colonies with tne object of trying to 
induce them to provide for the appointment of a ^perly 
Qualified philolcvical expert to make researches into foe 
Australian and Papuan languages. 

It was decided to hold the next session in Hobart, in 

{ anuary 1902, Captain Hutton bein^ nominated as 
^resident Pro£ Liversidge was reappointed Permanent 
Secretary, and Mr H C Russell, Treasurer The 
arrangements for the meeting was made by Prof 
Baldwin Spencer, the organising secretary for Victoria. 


^'H£ eighth annual meeting of the Australasian 
•L Association for the Advancement of Saence 
was opened in Melbourne on January 9, in the Uni¬ 
versity buildings, which were placed at the disposal 
Of the Association At the inauraral meeting, the 
President of the last session, Prof Liversidge, F K S, 
vacated the chair in fa\our of the President-elect, Mr 
R L. J Ellery, C M G , F R S, the late Government 
Astronomer of Victoria, who delivered an address on 
“The beginnings and growth of astronomy in Australia,” 
in which he sketched the progress of astronomical science 
from the days of Captain Cook up to the foundation of 
well equippM obaervatones in Melbourne, Sydney, Ade¬ 
laide, and, more recently, in Perth, concluding with a 
reference to the co-operation, at the present time, of the 
three first observatories m the international survey of 
the heavens bv means of photography, for the purpose 
of forming a chart of all stars down to the fourteenth 
rns^itude 

Tne following Presidential addresses were delivered in 
the various sections Astronomy, Mathematics and 
Physics, by Mr G H Knibb8,on “ The development of 
the atomic theo^ of matter ” , Chemistry, by Mr F B 
Gutbne, on “ Some landmarks in the progress of 
chemical science", Geology, by Prof R Tate, on “An 
attempt at a refutation of me doctnne of homotaxy ”, 
Biology, by Mr J J Fletcher, on “ The nsc and early 
Duress of our knowledge of the Australian fauna”, 
Geography, by Mr W H Tietkins, on “A review of 
geographical research during the nast two years”, 
Ethnology, by Mr F J Gillen, on “Magic amongst the 
Central Austi^ian natives”, Economic Science, by Prof 
Jethro Brown, on “ Loyalty, liberty, brotherhood a study 
in the political ideal”, Agnculture, bv Prof Lowne, 
“That in our practice of agnculture the determining 
infiuence of climatic conditions is not suffiaently recog¬ 
nised ” , Engineenng, by Mr H Deane, on “ The George 
Street tramway, Sydney”, Sanitary Science, by Dr 

t amieson, on “The advance of sanitary science”, 
lental Science, by Dr Cleland, on “The anatomvof 
mind as beanng upon education” In the various 
sections 160 papers were read Public lectures were 
delivered by Prof Moms, on “ Early men of science in 
Australia ” , by Dr George Brown, on “ An anthro¬ 
pologist Jn foe South Seas”. and by Mr H W. Jenvey 
(to working Qien), on “ The Marconi system of wireless 
telegraphy 

Reports were received upon the magnetic survey of 
New Zealand^ and alse from the seismological com 
mittee. the photographic geological survey committee, 
and the glacial committee. Amongst others, com¬ 
mittees were^formed to investigate and report npon the 
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An instructive “ Handbook of Melbourne,” edited by 
Prof Baldwin Spencer, was published for the use of 
members of the Association. Mr A. Sutherland con- 
tnbutes the opening chapter, on the history of Victoria, 
and he concludes it with the following remarks, which 
show that there has always been enthusiasm for scientific 
work in the colony “ When the colony was but a couple 
of years old, a mechanics’ institute was formed with its 
courses of scientific lectures and its little museum A 
botanic garden was laid out when Melbourne was 
three years old, and when the goldfields had brought 
to Its shores crowds of energetic and intelligent 
men, the fervour for knowledge increased A National 
Museum, a University, a great Public Librarj^ on a plan 
to cost eventually a million of money, and to form a vast 
national repository of all that science, literature and art 
could provide, were the notable features of that period, 
but amongst them must alio be reckoned the Royal 
Society, the result of the amalgamation of two nval 
efforts in the cause of science. The Soaety has com 
pleted some forty years of existence, with a volume of 
papers for nearly every year ” 

The geology, biology in its vanous branches, ethnology, 
climate, commerce and manufactures of the colony form 
the subject of different chapters in the volume, and much 
valuable information is given in a concise form. 


THE BI-CENTENARY OF THE BERLIN 
ACADEMY 

L ast week we referred to the history of the Berhn 
Academy during the present century The ede- 
bration of the bi-centenary was commenced on Monday 
From the telegraphic account which appears m the 
Ttpus, we gather that the Emperor opened the cele¬ 
bration by receiving m state the members of the 
Academy as well as foe foreign deputations which have 
come to Berlin. The reception took place in the White 
Hall of the Royal Castle in the presence of the Gennan 
Crown Pnnee^ many pnnees of the Pnisilan and othot 
German Royd Houses, the foreign Ambassadors, foe 
Imperial Chancellor, and the Mimsters and SccreUnes 
of State His who wore the white uniform of 

the Gardes de Corps, with the eagle-crested helmet, sat 
00 the throne sofTounded by the mttgnia of Etnmrei 
the crown, sceptre, sword, orb and seal, whidi bad been 
brought m on cushions of gold and suver doth by the 
Minister of War and other generals. On a table nekr 
the throne wove a pile of book^ gfobesi and acieotuc 
instruments “picturesquely arranged” end surtnOinUed 
by an eagle carrying a twig of laurd. Befm the pfo- 
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coedingB ware opened bv the dutiful addreieei of tbe 
^•creteiy of tbe Academy (Prof Auwert), and the Minister 
of Edaqatims (Pr. Studt), a choir fram the Royal School 
of Music sang Hahn’s *^Du hist dem Ruhm und Ehre 
^ebubfi” At the dose of the ceremony^ Ldwe’s “ Salvum 
lac Regem ” was sung 

In the fpeeah from the throne hli MsjcMy welcomed the dele¬ 
gates and recalled the long and Intimate connection which had 
existed between the Aoideiny and the House of Hohenzollem, 
and its foundation by the Elector Frederick IIL (King Frederick I 
of Pnusfa) on tbe imtfatfre of Lelbnite. Its first president All 
the Pnisdan kmgs had been protectorsof the society William I 
had said »^'Tne interest in leanilng which Is felt by every 
Prussian king is shared by me.** These words had been lUua 
tiated In connection with the Aoulcmy The Emperor was 
glad, to be able to say that tbe society had now maintained its 
activity throughout two centuriei, and had completely fulfllted 
the expectations which hit ancestors had placed in it There 
were* no doubt, good reasons for the fact that German science 
had developed in close connection with the Universities. As 
the immortw Helmholtc had borne witness, academic teaching 
end intercourse with the students furnished abundant sources of 
energy for scientific resesreh. But none the lea theorganuatlon 
and conduct of scientific work by academies had provM itself to 
be an essential element of scientific progress, and one which could 
not be nalected If great objects were to be attained Tbe 
Academy nsd come into cxlsteDee more than a centuiy before 
the University of Berlin, and had at an earlier date underuken 
the task of nmulcaneonsly promoting all branches of learning. 
The Emperor intimated tut he woula now extend the loaety by 
the additkm to tbe phllosophtcal and historioa] section of a 
number of chairs pnncipally devoted to German philological 
research German research, his Maiesty considered, 

s^ld be especially cultivated in the capital of the United 
German Eminre. Tlie physacal and malhematica] section was 
to be strengthened m tne same way, In considenUion of the 
impoilance of tbe tecbnicaJ sciences in tbe present day 

**Thc Academy," continned the Emperor, ‘*hu from the 
very beginning raken all knowledge to be its province, but, on 
the other hand, it can be wd to its credit that It hat refrained 
from tbe pursuit of evSry interest unconnected with learning 
The great events of the national life have, indeed, bem 
reficcted in lu activity, and have often found entburiasiic 
cxpressioQ In the words of its speakers on festal occasions. But 
tbe Academy baa always disdained to descend into (be turmoil 
of political passions, and has regarded ihe pure and disinterested 
cultivation of science os Its highest duty In this unselfish 
devotion, to which it owes so much, and which is a guarantee 
for its further succea. the Academy serves the divinely 
appointed otjcct of all knowledge, which is lo lead mankind 
to a more wofound understanding of pivine truth However, 
the natural sdencca may seek as their fimi goal to discover the 
first cause of all being and phenomena, it still remains true that, 
in the words of Goethe, himself once a foreign member of this 
society, * the real, the only, and the profoundest theme of the 
history of the world and oi humanity, a theme lo which all 
otbera are subordinate, ia the conflict between belief and 
onbelief,* and—as should be added, In conformity with his 
meaning—the dealings of God with man So it holds good 
of TOUT work that, as was the desire of LieboUx,' the honour of 
Goo and the good of all homanity are conitantly promoted ’ by 
science Blay this always be to, and to that end may the 
bleoing of the Most High rest upon you in the new century os 
In the past 

In connection with the bi-centenary the Emperor has conferred 
tbe Order of the Red Eagle, fink-dao, upon Prof Mommsen; 
the star of the Royal Or& of the Crown, second-elass, upon 
FroC Amrers, the permanent secretary of the Academy 1 the 
Order of tbe Red Eai^, third-elaia, upon Prof Adolf Kan^, 
and a number of distinctione upon other eminent reholars and 
mmof e nissir a who have rendeied eervicea to the Academy. 

Ke^ and Prof. Jito MttDcr have been elected Foreign 
Menfocm, The following EngUehmen and Arne Hcans have bs«n 
de^ Cecmpondiiw Mcmben Prof. Gibbs, of Ne^hsven 1 
Rpwlapd, cfBaCimon ; ^r J, Burdon Sanderson, Bart ,of 
Oxford I ftofi WOlkun James, of Gembridgei Msm. , Prof.* 
fMyeibdf LoMoni Prof. Mahafly, of DaQln. Dr A. S. 

the British Museum ilCr F. Lr Griffith, of Ashton 
and«r 4 .yne( and Prid F W MaUland. of Cambridge. 
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A spedal meeting of tbe Academy was held on Tuesday Iw 
the Prussian Chamber of Deputies, in oelebvation of the U- 
eenteoaiy. Among those present were the Imperial Chancel¬ 
lor (PruiM Hoheniohe), the Italian Ambassador (Count lAOsa), 
the British Ambanador (Sir Frank Lasoelles), aM the Ambas^ 
sacktf of Austria Hungary (Herr von Szogyeny Marich) Tbe 
proceedinp vrere open^ and closed by wonderful performancea 
of an ofchesCra from the Royal School of Music under Prof. 
Joachim, whicn pfoyed a sonata by Giovanni Oabricb (x 597 ) 
and Stadler’s hymn, "Grosser Gott, Allmachtiger Gott " Prafi 
Hainack delivered an eloquent address on the history of the 
Academy, and concluded with the words — '* May the lirtt 
which was m the bi^nnlng and the word which was 10 tbe be- 
ginung conrinne to iilumiiiate the spirit of this institution in tho 
Uiird century of its existence '" 

The representatives of foreign academies and learned societies 
then presented addresses of congratulation The following were 
among the foreqpi depotations —On behalf of the Royal Society 
of London, Dr T C Thorpe and Prof W Kamsay, for the 
Roral Irish Academy, DuoIid, Prof R. Atkinson and Prof 
MaMffy, for the Royal Society of Edinburgh, Dr J Burgess 
and Dr R. H Tmquair t for the Royal Asiatic Society of Great 
Britain and Ireland, Dr M Gasten and Mr H Lyon , for the 
Smithsonian Institution of Washington, the Ambassador of the 
United States of America, Mr Andrew D White , for the 
American Academy of Arts and Sciences, Prof J W, White and 
Prof J C Wolff, of Harvard University , for the Academic des 
Inscriptions et Bdles-Lettres de ITnsutut de France, M Gaston 
Pam and M E Senart 1 for the Acad^mie des Sciences de 
ITostitut de France, M G Darboux, Doyen de la Faculty de 
Sciences de Pans, for the Academic des Saences Morales et 
Politiquet de I’lnstkut, M Onward. Rector de TUmveriit^ de 
Paris, and tbe Comte de h ranqueviile, Vice Prudent de I’Aoa 
demie Dr Nansen also presented congratulations 
In replying to the addresses of the deputationi, Prof DieU 
Slid that contemponmeous with the In-centenary of the Berlin 
Academy waa the birth of what he might call the "academy of 
the world," the international association of the aCAdemies of all 
countnes, founded four weeks ago After sketching the objeou 
of this association, he announcea that be wu able to lay on the 
table the first fruits of its labours in the sh^ of the first pnnted 
sheets of the " Thesaurus Lingme Latinse ^ He expreMcd the 
hope that the nations mijEht follow the examfue of tbe 
acMemies and tbe Universitin by uniting in the pMefiil taric 
of extending to tbe whole world the civilisation and the culture 
of Europe and America. 


INNERMOST ASIA ' 

P ROMPTED more by tbe love of sport than by any 
scientific aspiration, Mr Cobbola undertook an 
adventurous (and m many respects an instructive) journey 
from India into the regions or High Asia , and regarded 
as a record of sport and adventure, he has told his tale 
30 well that he is likely to produce an embarrassing 
demand on the Indian Foreign Department for leave to 
follow In his footsteps He seems to have had no speaal 
difficulty in obtaining permission to visit the Pamirs, in 
spite of the well known reluctance of the Indian Govern¬ 
ment to entertain the risk of “ complications" involved 
in the casual collisions of Bntish ana Russian officers on 
tbe for frontier Indeed, he naturally finds it difficult to 
understand why so many more obstacles were placed m 
the way of his return than of his visit to the Pamirs 
In August 1897, he followed the high road through 
Kashmir to Gilgit and Hunza, crossing the Kilik Pass in 
tbe company of Captain Deasy, who was bent on a 
scientific mission m the same direction After foir 
succeu with Ovis poR in tbe neighbourhood of the 
Tagdumbaah ^amir, he passed on to Kashgar and 
started north\uard from that place to Viemey and Lake 
Balkash In the reed beds that surround Balkash he 
achieved a notable feat, for he bagged a tiger under 
circumstances that were sufBaently exciting to satisfy 
the most ardent sportunan , and this may surely rank as 

^ “ Inatmott Aria.** By Ralph P Cobbold Pp. xvUl + 314. (toodoa 
Hiinamann, 1900.) 
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the '^fiuthest north” tiger ever begged by an Englishman. 
On his way bock to iGubgar he huntea in vain for the 
great Tian Shan stag (which he calls a Wapiti), and the 
close association which this form of sport promoted with 
the people of the country led to otmrvations of their 
social life and condition which inspires some of the best 
wnting in the book At Kashgar ne obtained a permit 
from the Russian Consul to visit the Russian Pamirs. 
This part of his story, illustrating the present position of 
the Russians on the Pamirs, is instructive. He followed 
the footsteps of Ney Elias down the vile mountain passes 
and rath ways of the Bartang (or Murghab) nver, rrached 
Kila Wamar, where he was politely stopped by the Russian 
authorities, visited the new Russian prat at Charog, and 
the Afghan fort of Kila Bar Panj , and after a detention, 
which was as courteously arranged as could well be 
expected under the circumstances (although the exact 
reason of the order which prevented him from crossing 
the Hindu Kush is not clear), he was given an escort of 
three Cossacks, and sent back again to the Chinese 
frontier He recrossed the Hindu Kush by the Mintaka 
into the Hunza valley, and so returned to India. 



L 
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Of the personal courtesy and hospitality of the Russian 
officials, Mr Cobbold has certainly no cause to complain 
Whatever may be the political ambition of the Russian 
nation, or the spint of international nvolry, it never finds 
expression m the personal attitude of the Russian towards 
tht Englishman. In this particular, Mr Cobbold’s 
evidence only confirms that of all English people who 
have had close personal relations with educatM Russians 
He was struck with the intelligence of the Russian 
officers, their frank avowal of their political views and 
aims, their knowledge of the frontier on both sides the 
bolder, and their rough but effective methods of dealing 
with frontier tribes people. He was surprised to find 
that they were well acquainted with cerUin Mconftden- 
ual” repq^s of the Indian Government, and that they 
knew precisely the turn that daily afihirs were taking 
from Kabul to the Afndi Tirah. But he admits that the 
rough and ready system of local administration, those 
meUiods which would enable a Petrovski to pacify our 
northwest frontier for us ** with looo Cossacks,” are not 
popular with the people, and that on the whole Russian 
rule 18 not much p r e fei red to Afghan. One thing is, 
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however, tederaUy clear from Mr. Cobbold’s book, ^ 
that both A%han and Chinese borders are carenilly 
watched against Russian trespass. The officer in com¬ 
mand of the Russian outposts at Charog (? Khordeb) was 
not on visiting terms with the A^han commandant on 
the opposite side of the Panja, neither were matters 
altogether pleasant for Mr Cobbold himself when he was 
mistaken for a Russian officer crossmg the Chinese 
border to Tashkurgjhan. 

Mr Cobbold gives us his views at some length 
on the Russian position in Hi^h Asia, and even revives 
the moribund scare of an invasion from the Pamirs. The 
keynote of his views is expressed m the title of a photo¬ 
graph of the Kilik Pass, which is desenbed as one of the 
few passes by which India might be invaded. We pre¬ 
sume that the Mintaka is another But both lead to the 
Hunza river defiles, and Mr Cobbold, like many other 
more careful investigators, has failed to reckon up the 
requirements in provisions of the army of invasion, the 
number of bagrage animals that would have to follow it, 
the amount or ii^way necessary to get them along, 
and the exceeding facility with which even a srnul 
undisciplined force can stop a whole 
army, when acting in difficult ground 
and on the defensive South Afhca 
should emphasise the lessons learnt 
tn Tirah, if such lessons are really 
necessary ^ 

There are just one or two points 
in this connection which require at¬ 
tention The map given at the end 
of the book is that published by the 
Royal Geographical Society in 1896, 
ana is, of course, not authontative 
But this hardly justifies the extension 
of the boundary between China and 
(presumably) Kashmir, by the red and 
yellow line which is depicted to the 
north-west of the Raskam nver run¬ 
ning right across the base of the 
Tagdumbash Pamir Nor would any 
Russian authonty admit the further 
extension of that line in yellow and 
green along the crest of the Sankol 
range lliese extensions are Mr 
Cobbold's own The Tagdumbash 
Pamir is thus included in lumjut, and 
the Kashmir (or British) boundary is 
made to march with that of Ruuia 
at the Beyik Pass. Such an arrange¬ 
ment altogether nullifies the pro¬ 
visions of the Boundary Commission 
agreement of 1895 (quoted at the end of the book), 
which provides that the boundary between Russian ana 
Afghanistan frontiers should be “predonged m an easteriy 
direction so as to meet the Chinese frontier” There 
18 also a photograph of a “boundary pillar” on the 
Mintaka Pass which is misleading There is no 
boundary pillar on the Mintaka. It is probably a 
pillar erected by Captain Deasy for purposes of observa¬ 
tion There is a curious mispnat, tc^ in page 259, where 
Karakoram is wntten for Sankonun, but as a matter of 
ftet the latter is not a reco^ised pau at alL It is cmly 
a shikan’s track. Again, in page 267, the Rauians are 
credited vnth handing over Wakhan to Bokhara. 
Wakhan belongs to ^banistan, and has never been 
in Russia’s possession. Mr Cobbdd’a etymology is 
likewise possibly open to question. In the regions of 
the U pper Oxus the Tajik meets the Tatar, the Aryan 
and Mongolian races here loin handa. But the Chitrili 
of the Yaikhun Valley hardly acknowledges affinity with 
the Tajik of the Oxus. Both are of very ancient Aryan 




> In tlM lliiftl d isptw B of bb book Ifr Cobbold mnmm costndIcCoiT 
vlidooiiftadnHodTocfttHdMopoalBaafibo KUtk u o trsdo MetSi 
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extrftctioai fcnd may have been piehistorically connectecL 
but the Chitrhh calls himsdf Kho, and speaks Khowar,” 
and his language (ofdioanly known as Chitrdli) would 
not be understood in Wakhw The Tajik (the original 
Persian stock) of Turkestan and the OJnis does not derive 
his designation from UJi a crown,” but from Tazi, a word 
which means **Arabic”—or ^of Arab extraction,” and 
which IS more intelligible as applied by the pure bred 
Persian to the Tajik races of Baluchisun (where there 
has ever been much Arab admixture of blood) than to 
the people of the Oxus or of the Kabul basin It practi¬ 
cally means "half breed,” and mav be recognised arain 
in the word Tazi, which Mr. Cobbold applies to the dogs 
which he brought with him from the highlands 
That the Hindu Kush may ultimatdy mark the geo¬ 
graphical boundary between Russian and British spheres 
of mtorest in Asia, or even that Chinese Turkestan (or 
the New Dominion) may uUimatelY become as much a 
Russian province as Bokhara (and it ceitainly is a fact 
that Russian influence is already predominant in Kashgar), 
IS an eventuality which many politicians have contem- 

E lated fbr years past But it stnkes no terror into the 
earts of those who look upon a definite and final under¬ 
standing with Russia as the best guarantee for peace and 
for the advancement of civilisation in Asia. Nor need 
we as vet concern ourselves with such a consummation 
as would be involved by the Cossacks gazing down on 
Kabul from their barracks “on the heights of the 
Kohistan " 

Apart from his political views, Mr Cobbold's book is 
instructive as well as interesting He tells us much that 
IB new about distncts which are not within the reach of 
every traveller, and his chapter on the trade of Inner¬ 
most Asia is specially worth study T H H 


DR WILLIAM MARCET, FRS 

A LL who are interested in medicine and the cognate 
sciences learnt with great regret of the death of Dr 
William Marcet, which occurred on March 4, at Luxor, at 
the npe age of seventy-two years Dr Marcet up till 
last summer continued to take that keen interest in 
matters saentific which had characterised him all his life, 
and It was only with a pronounced failure in his health 
that he discontinued active physiological research His 
active saentific life m London was longer than the 
average, and exceeded half a century , and this, perhaps, 
accounu for his many friends, and also for the tact that 
he was brought into contact with successive generations 
of physiological workers. His ample means rendered 
tune of less consequence to bun than to many of his col¬ 
leagues, and this good fortune was utilised by him to 
the full, in that his researches were for the most part 
directed to themes of a time-consuming nature^ and also 
to those requiring for their adequate prosecution some¬ 
what daborate and expensive methods. 

With the exc^on of his contnbutions to meteorolog}, 
fau work was almost entirely directed to the chemical 
side of physiology and pathology; his additions to the 
literature of clinical medicine were relatively small, and 
although he was for some tune on the stafT of the West¬ 
minster and Brompton Hospitals, as a physician, he was 
by the present generation hardly known 

The nrtt sphereof hischemico-physiological labours was 
a somewhat unsesthetic one—vis. the huicnan frcces. In 
1851 he published "Some observations on the fot^ matters 
of human excrements in disease.” In 1856 his first work 
upon dietetics appeared, entitled “ The composition of 
food and how it is adulterated, with practical directions 
for analysia” This book was one of t^e earliest 
systematic oontnbutbns to this subject, uid nhist have 
been the expression of considerable labour and research 
Dr BCarcet next directed his attention to the physio¬ 


logical and pathological properties of alcohol, and pub- 
Imed two monographs upon the subject His " Chronic 
alcoholic intoxication ” includes a synoptical table of cases. 
In 1864 he made some observations upon a colloid acid, 
a normal constituent of human unne, and in the same year 
published a short essay upon the bnne of salt meat and on 
the distribution of albumen through the muscular tissue* 
His dietetic researches extended, in 1867, to a descnp- 
tion of a method for peptonising meat, and the employ* 
ment of the formed product in aiseases of the stomach 

Dr Marcet, in this country, was one of the earliest 
workers with the laryngoscope, and wrote, in 186a 
** Clinical notes on diseases of the larynx, investigated 
and treated with the assistance of the laryngoscope” 
In 1860 he published the results of some observations 
he made upon the temperature of the human body dunng 
climbing 

Dr Marcet’s two contnbutions to meteorolo^^ and 
climatology were a monograph on the weather at Cannes 
dunng the season 1875-7^ which appeared in 1877, and 
a hoA of some four hundred pages on the “ Pnncipol 
Southern and Swiss health resorts,” which was published 
in 1883. Although this book cannot be regamed as a 
systematic treatise on climatology, it is most readable, 
and contains a mass of useful hymenic information con¬ 
cerning the Riviera, Canary Islands, Madeira, Egypt, &c 
Even a discussion of the cause of the green colour of 
Marennes oysters is to be found in it 

In spite of the somewhat extensive bibliography given 
above, it is nevertheless as a worker on respiration that 
the subject of this notice was, and will be, chiefly known. 
Years of researches upon this subject, both in London 
and at high altitude^ resulted in the appearance in 18^ 
of Dr Marcet’s “Contribution to the history of thp 
respiration of man” The book consists essentially of 
the subject matter of the Crooniah Lectures which werp 
delivered by Dr Marcet before the Ro^ College of 
Physiaans in 1895 As this book was folly reviewed in 
these columns at the time of its appearance, no forthw 
mention need be made of it here. Not only will pbysiok^y 
miss Dr Marcet as a worker, but wofking physiofogilti 
will miss him as a personality, he was constantly to be 
seen at meetings of the Physiological Society, and Irept 
up his interest m all the branches of that science whi^ 
has extended so enormously the field of its knowledge 
since he Joined the ranks of its workers. 

F W Tunnicliffe. 


SIR MICHAEL FOSTER AMD HIS PUPILS 


\^E have been asked to publish the 
addressed to Sir Michael Foster 


following letter, 
on the occasion 


of his entering Parluimcnt His biological friends at 
Cambndge have done well in expressing their loyalty to¬ 
wards Sir Michael^ to whom the University owes so much 
The signatures might doubtless have been indefinitely 
multiplied had the opportunity of adding their names 
been given to Sir Michael Foster’s friends and pupils 
scattered over many lands This, however, was not 
attempted, the letter not being circulated beyond the 
group of old pupils and friends, in Cambridge, with whom 
It orimnated 


To Sir Michael Foster, K.CB., M P 
Dear Sir Michael,— We, a few of your Cambridge finends, 
take the opportunity given byjmrentering Parliament to ezprem 
our loyalty, respect, and cordial friendsh^ towards you 
Though we regret anything which takes you from among us, 
yet we cannot but rejoice that the cause of learning has gained 
so stiong an advocate m Bullaomt. 

The work you have done in Cambridge during the last thirty 
yean teems to us of unique value. You have ta^ht us to recog¬ 
nise what Is worth leandi^ and you have taught us how to 
leam. If we. In C^mbrid^, now value and seek after the 
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■dTAACdDent of iMUtml knowledtef w« owe It to jon more then 
to any nun living 

We beg yon to believe thet we ere gntefni, end we ihell 
njolce if we cen In any way prove our awMrity 
We can III afford to loie dther the weight of yonr name or 
yonr gnidanct at our conndU , we can Indeed hardly Imagine a 
greater mlafortane than the fariukhtf of the bond brnween you 
and na. Bat we cannot eomidain if, after maity/eariof lervice, 
you have found it neecaaeiy to kioien yoar oflioal tiei to the 
univeraity. We regret that your entarm liberty haa not come 
to you in a form which would have marked onr lenae of what we 
owe to you But we rejoice that an arrangement hat been 
arrived at whldi will allow your intereati ttill to centre In Cam 
bridge, riving \-oa, at the aame time, the opportonity of working 
in a wklff ft«Q, where you may do for England what you have 
already done for CambndM, om where your aervicet to learning 
may bmfit, not only Enriand, but the whole English speaking 
race 

We are proud to sign ourselves 

Your friends and pupils. 


H K Andkrsom 
Francis Darwin 
A Cj Dew Smith 
Walter Gari>inbr 
W H Oaskkii. 

At FRED C HADUON 
W D. IlARI>V 
S F Harmer. 
Walter Hfape. 


J N Langley 
A Sheridan Lea 
J J Lister 
A. Sei>owick. 

A C. Seward 
Arthur £ Shipiey 
L. F Shore 
H Marshall Ward 


March 9, 190a 


The preliminary programme of the meetiif of the British 
Aasociatioo to be opened at Bradford, on September 5, has now 
been drawn up« The new president u bir Willum Turner. 
F R S I and the sectional presidenU will be as follows —Mathe 
matical and Physical Science. Dr J Larmor, F K S , 
Chemistry, Prof W H Perkin, F R S. t Geology, Prof W 
G SoUas, F R S 1 Zoology (and Physiology), Dr R II 
Traquair, F R.S j Geography, bir George S Robertson, 
Economic Science and Sutistics, Major P G Craigie; 
Mechanical Science, Sir Alexander R Blnnie 1 Anthropology, 
Prof John Rhys, BoUny, Prof Sydney H Vines, F R S j 
and Cbrresponding SodeHes, Prof E B PouUon, F R S 
There will he a separate department of astronomy in Section A, 
with Dr A. A. Common, F K S , as chairman The two 
evening diicouraes will be delivered by Prof Goich, F R S , on 
*' Animal Electricity,” and Prof W Stroud,on **Range Finders.” 
The lecture to working men will be delivered by Prof. S P 
Thompson, F R S , but the subject has not yet been announced 

At the anniverrary meeting of the Royal Iruh Academy, on 
March 16, ibe following were elected honorary members of the 
Academy in the section of science i—Alekauidr O Kovalevskij, 
St Petersburg, J A. Gandry, Paris, P G Tail, Edinburgh ^ 
J 11 van t* Hoff, Berlin; J J Thornton, Cambridge. 

Attention has several times been drawn m these columns 
to the remarkable properties of Becquerel rays, and, in par 
tknlar, of those rays emanating from imdina The theory that 
the ndlatiODS consist of materul particles is supported ^ M 
Beoquerd’s recent observations on the action of screens in 
cutting off the radbuipos deviated by a magnetic field. Prom 
ihe J(mi iUmirak drr for March 15, we learn that a 

decisive experiment has been perfoimed on this point It hu 
been estaUlsbed beyted doubt that tbe emanations from radium 
commuaicate a negntive charge to bodlea on which they fall, 
while the radium llsalf becomes diaiged oagatively, and it is 
infmed that tbe emanations from radium, or, at any rate, a 
portion of them, conaist of material particles canying negative 
charges. 

VO. 1566. VOL. 61] 


It wilt be resaanbefed that the woeb of Ben IVMf 
Obaervatorlks would have been brought to so abnipfr toaoMoa 
in 1898, bad not Mr J. Maduy Benard come Ibmid'Wtth a 
donation of 50o4, which Mcnred Ita contimmnee for aottiier 
year In 1899, he gave another donation of jooZ, under which 
the directon are now oanying on their fanportknt work. The 
following extract from the report of the Council of the Scottish 
Meteorological Society, read at tbe anniial general meeting on 
Monday, ahows the present position of the Obecmtoncs —• 
** The position of matters was taken into senons contideration 
by the council at thdr meeting on Monday, March 13, when 
Mr Mackay Bernard, with a generotity whi^ it is difiinilt to 
desenbe, intimated his wish of making a third donation of 500/ 
to complete the observations in the way desired by the duectoim 
in their previous report, and so covering the whole of a sun-spot 
period of eleven years, and secunng at the same tlnA good aver 
ages of the meteorological elements for the highest position in 
the British Islands, and an adjoming Sea level Observatory at 
Fort William The Ben Nevu work baa thus been singpilarly 
foriuoate in secunng very large support from a gentleman, 
moved by patriotism aa well aa by a love of knowledge, and 
the eomrietion of the experiment is secured This statement 
does not imply that the council does not continue to 
Btroi^ly of opinion that the Observatories should not be con^ 
tmued permanently as a national institutHm, and they are 
strengthened m this opinion by the character of the results 
alraady obtained. The council have now to intimate that 
another gentlemsn has offered further support of a very sub 
stanual character In August last, he wrote offering help to 
the extent, if necessary, of 3 oo 4 , and the cooncil are now 
in communidiuon with him in r^rd to this moet liberal 
offer ” 

We learn from the BritUh MMtcalJournal Dr W Oiler, 
F R S • professor of mediaoe in Johns Hopktni University, 
Baltimore, has sent in an applicatioti for (he vacaiit chair of the 
practice of physic in the Uoiverilty of Edinburgh Dr Osier 
b a graduate of McGill University, Montreal The other camfi* 
dates arc all graduates of the University of Edinburgh, add Id 
order of seniority are as follows —Dr John Wyllie, Dr Byrom 
Brarawell, Dr Alexander James and Dr G A Gibson Dr 
Oiler is a Fellow of the Royal College of Ph>slcians of London, 
while the other candidates are all Fellows of the Royal College 
of Physiciana of Edinburgh. 

The sccoud malaria expedition of the Liverpool School of 
Tropical Medicine, compoeed of Drs. Anaett, Dutton fpiti 
Elliott, started yesterday for Nigeria, where they will remain 
for some time studying ms,laria and health problems. 

The annual general meeting of the Chemical Society will be 
held on Thursday, March 29, at 3 p m At this meeting tbe 
I.ODgstaff Medal will be presented to Prof W H Perken, 
Junr, F R S In the evening the Bunsen Memorial Lueture 
will be delivered by Sir Henry £ Roscoe, F.R S. 

j Sci ENCBhM to regret tbe lott of another of hs eminent (rotaries. 
Dr E. J, liowe, F1R.S , who died on the loth mst at Sbiic- 
newton Hall, Chepstow, ww best known by his bldefotiflable 
labouft for tbe detenniiMitioo of tbe climate of Nottinrimnii 
which place he was bom, In November 18^5. Hia ineie9ro» 
logloal ofaeervstkms began in 1840, and were cootinned theve until 
iSSa, when he removed from Hlri^field House to ShfreUevton 
Hall Tbe lesulu of this long senea of obaervatiooi wwe |iu^ 
Ikbed in aevenl valuaUe worio^ inctndhig "The CUmate (tf 
Notringhamshlfe.” He alao pubUsbed many otbev treatise^ 

“ P aiomct ric al Tables,'* as early aa 1857, "WWathefr Pirag- 
noaties/' and the "Nataral PbimneDa of the SemUl” 
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m» latt« Mik to fnqtteatlj fottad vtiy w&tfal fiir ctliK- 
«flM> to ilw «Ur<toie oopditiona of vMUhor and omaBal 
oooifKoces iioea a.d aaa In 1856 he paUbhed In Orr^s 
dlfrk iktSti$mus^ la conJenctSon with Mr. J. B. Sooffem, a 
** piacdcal BCeteoiologyi'* which will well repay pcnual at the 
preseiit day. Mr Lowe'e laboan were, however, in no way 
to noteorology He oonunenleatod aeveial Joint papen 
00 Inmlnofu meteon to the Brittoh Anociarioa, and aititted the 
late Prof E. Forbea in the compilation of hto well known work 
on “The BrltUh MoUmca,'’ and he atoo wrote nveral valuable 
worka on Brittoh feme and flowering planta. He waa one of 
the Ibondera and original feUowa of the Meteorological Scxiety, 
of which body he waa a Ufe member, and contnbnted many 
papAra to ita on meteorological aabjecta and atoo 

on earthquake and aatronoeoical phenomena. Mr LoWe waa 
the inventor of the dry powder teats for the determination of 
the amount of oxone preaest in tha atmosphere. 

Thc ceoflua of Great Britain will be taken on Sunday, IfCaich 
3!, 1901 The Cenaua Bill waa read a third time in the House of 
Commons on Monday, and as it now atands, the schedolct will 
require the following particulars to be filled in — [a) The name, 
sea, age, profession or occnpatkm, condition ai to marriage, re 
IndoD to head of family, buthplace, and (where the pemon was 
bom abroad) nationality of every living person who abode in 
every house on the night of the census day, and ( 3 ) whether 
any person who so abode waa blind or deaf and dumb, or im 
bceile or lunatic, and (r) where the occupier is in oocupation of 
less than five rooms, the number of rooms occupied by him 1 and 
(d) In the case of Wales or the county of Monmouth, whether 
any penon who so abode (bdng of three years of age or up¬ 
wards) speaks English only or Welsh only, or both English a^ 
Welsh 


As already announc^, an International Congress of Botanists 
will be held in Pans from thc ist to the loth of October, in cm 
nection with the Exposition It is proposed to bring before the 
Congress special subjecU for diacumion , and the following have 
been already approved by the Committee ^i) Monographic 
■tudici, (3) Species, hybrids and cross breeds, (3) Unification 
of mierometric measures; (4) Influence of the nature of the sub- 
stntum on (he development of Fungi. The President of the 
Committee Is M £. Prlllleux , the General Secretary, M E 
Perrot, r&cole Sup^rieure de Pharmacie, Paris. All botanists 
who notify the General Secretary their desire to become mem¬ 
bers of the Congress, and who pay the fee (30 francs), will he 
enrolled as members Public uid general sessions, coherences 
hod ooBectlng trips, displays of fungi, and visits to botanical 
estabUshments, are planned 


Jn acoordanoe with a recommendation of the Columbus meet 
ing of the Botanical Sodety of America, and Section G of the 
American Amocialion for t^ Advaocemmit of Science, at the 
Ooluinbas mautiog, Prof W, Treicase, of the Mtosmiri Botanic 
Gerdco, has contributed to S^tU0 (voL a, Na 355, Nov 17, 
1899) e scheme for the classification of botanical publications. 
He proposes arranging them under nine heads —(!) Works of 
mtooeltoneoQi dontenu, (3) Biograpliiei of botanisu t (3) No- 
aMndatnre, taaonomy and descriptive botany , (4) Mor^logy 
andeegaadgn^ s (5) Vegetable physiology, inclnding ecology, 
(fl) Ve^ietabto pathology, to clod i ng the lii|urics of plants and 
'^hdapy ^ (7) Evolution, natural selfetkm, ftc., (8) Man's in 
Adenoe oh plants, hrtifidal setootlon, ftc. 9 (9) Fhytogeognphy, 
floias, fto; Theie are Again rfaitsified undar a large nuiuber of 
subdtotoloiis. 


tjHp botanical Society of France h*« elected H Drake del 
.Castillo ^reddent Joe the year 19009 M^ Boodier, M Tabbl 
BbhUu, M. Hotat and M* de Seyncs, Vlee-FMdents. 
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Tm Italian botanical will be dlscontlnned 

with the completion of the seventh volume. 

A HiKBARiUM, collected espedally to illustrate the flora of 
the Rocky Mountdns, to being organised In connection with the 
University of Wyoming 

62 of the West Virginia Agiicoltura] Experiment 
Station, Morgantown, W Va , consists of a paper, by Mr L. C 
Corbett, on the effect of incandescent gu li^t on tlm growth of 
planto. He finds that the incandescent gu light of the Welsbach 
burner to an active stimulus to the growth of pUnts when used 
at night to supplement daylight The paper is illustrated by 
charts and photographs. 

An article of archaeological interest appears in the March 
number of the which, in discussing the 

“ Gold mining prospects in Rhodesia," treats of the discovery of 
gold ornaments found in ancient ruins in Rhodesia, and their 
probable age. From the test «fe gather that omaments have 
been found in bouiu dating back, it is believed, three thousand 
yean sgo 1 it u also pointed out that the ignorant black popula¬ 
tion could not have made them The group of objects repreunt 
ing trays, bracelets, beads, and other articles difficult to specify, 
hu been carefully photographed and reproduced 

Those of our readers interested in foreign Lepidopten may 
be glad to learn that Mr £. Swinhoe hu recently issued his 
ninth annual list of spectmeu for sale 

Our namesake, Bu JVa/w, In its issue*of March ix, con- 
tains an interesting sketch of the collections in the Berlin 
Museum From this we learn that the plan of placing a small 
map to each specimen, indicative of its geographical distribution, 
hu been adored 9 and likewise that a special salcNNi is devoted 
to the fount of Germany In the Utter we further note that the 
Bats are exhibited in spirit, u to now the case with a Urge 
portion of those in the British Museum. 

Wb have to congratulate the Trutees of the South African 
Museum on Che completion of the first volume of the Annais of 
that institution, the third and concluding part of which hu 
just come to band The great bulk of this fosdeulus u taken up 
by the description of varums South African Scorpions and their 
distant cousins the SoUfugse, or False Spiders," two genera of 
the Utter being recorded for the first time from the Cape 
districL The volume cloiu with a short paper, 1 ^ Dr R, 
Broom, on two new species of Dicynodont Reptilu from the 
well known Karoo senes, and it is a matter of satufoction to 
find not only that the study of extinct forms comes within the 
province of this useful pubUcatioo, but that such a competent 
observer and anatenotot u Dr Broom has turned hto attention 
to this branch of research. 

Confronted with the difficulty of mounting the bones of the 
limbs of extinct mammaU at their proper angles of inclination, 
Frol H F Osborn hu undertaken a careful comparative in 
vesdgadon of those of the elephant and the rhinoceros, in the 
hope of finding a clue from the conformation of the bones them¬ 
selves u to their true position In the moonted skeleton The 
restths of hto studies are given to the public in the February 
Bvmber of the Afotofw/u/ In regard to the elephant, 

he itoaket the noteworthy stat|iiient “ that the study of the 
skeleton alone would have given u a very foulty ooocepdon of 
tke anliiial " He to led to conclude that m all primitive un¬ 
gulates tha long bonu of the Umhs were set at considerabU 
aflgtoa to one another, u m the majonty of the cxiitiDg repre* 
•entadves of the order, and that the vertical position th^ 
occupy in the elephant to an acquired feature To quote hto 
own words 1—“The straightening of the limb is an a da pta tion 
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deuffoed to trmnimlt the increuing weight thioagh a vertical 
shaft , correlated with it u the shUtlog of the fiueU [that U to 
say, the upper and lower articular sorfisces] into the direct line 
of pressore, and the alteration of their planes from an oblique 
to a right or horuontal angle with relation to the vertical 
shaft” 

Me Fekubric W Simonds wntei to us from the University 
of Texas with reference to the commanicationi on Floating 
Stones,” which appeared in Nature early in the present year 
(pp. 278, 318) He calls attention to a paper of his, entitled 
*' Floating Si^ an Unusual Mode of River Transportation,” 
published in the Apuruan G4oUgist (January 1896), in which 
he desenbed experiments made to determine how sand may be 
floated, what sand will float, and why sand will float It was 
found that •pM grains will float in perfectly still water for an 
indefinite time, that the grains which float are not necessarily 
nliceoas, and that the property of floating depends to a large 
extent upon the angularity, that is, the shape, of the grains. 
Several of the characteristics mentioned by our correspondents 
are referred to in Mr Simondi's paper 
Tub Statisdci of Mineral Production in India for the five years 
1894 to 1898 have just been issued by the Department of 
Revenue and Agriculture. About a million tons of salt are 
produced annually from rock salt, from salt lakes and wells, and 
from sea water The coal industry is expanding rapidly, the 
output having increased from nearly three million tons m 1894 
to over four and a half million tons in 1898 The coal u em 
ployed for railways, coasting and nver steamers and factories, 
but the conditions of transport arc not yet sufficiently developed 
Nearly all the gold produced in India comes from the State of 
Mysore, and m 1898 it amounted to over four hundred thousand 
ounces, valued at 4/ an ounce Nearly twenty million gallons 
of petroleum were obtained in 1898 from Burma and Assam. 
Other minerals” of minor economic importance include iron 
ores, tin ores, saltpetre, gems and precious stones. 

Wr have received a catalogue of the first four thousand 
samples in the soil collection of the U S Department of Agn 
collore, prepared by Mr Milton Whitney, chief of Division of 
Soils. To all Interested in soil investigations this publication 
will be a useful and suggestive work of reference Not only 
does the oollactioo contain specimens of soils from the chief 
geological formations of the United States, it also includes 
samples from many of the important agricultural dutnets, and 
likewise special collections of wheat soils, tobacco soils, &c , 
from all parts of the world Remarks are made concerning the 
collecting of specimens, their arrangement and classification, 
and It is stated that sets of representative soiU are arranged in 
boxes, to be diatributed to agricultural colleges and expenment 
stations, with explanatory text regarding their origin, chemical 
and physical pecullanties, &e One object in publishing the 
catakgue is to suggest exchanges with Institutions in other 
countries. 

In an article on the Lower Cambrian terrane in the Atlantic 
province (/Vw. Washington Acad Saences, vol. I February 
1900), Mr. C D Walcott discusMs some changes in grouping 
which have been proposed by Mr G F Matthew, and would, 
if adopted, lead to the abandonment of the term Middle 
Cambrian, and to the placing of the OUttMif^wemt in the Pre- 
CaaM>rlaa Etebcnlnkn ” &rane). Mr Walcott maintains 
that the Hteheminkn Is In reality Lower Cambrian, and 
equivalent to strata which elsewhere bold the Olenellos fiuma— 
the representatives of the genua having a range of over a 
thousand feet at the tj^pkal locality In Vmiont 

Among the earthquakes felt in Asia Minor in 1896, one of 
the asost inIvMdiig originated near Bahkevl on Septmber 14. 
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This shock Is described by Dr G Agamennone in a paper 
published in the last BpUutinp of the Italian Seiamologjcal 
Society (voL v No. 6). Though its intensity was not more 
than 7 or 8 of the Rossi Forel scale, the shock was felt 
over an area of about 400 km in diameter, and was even 
recorded by a horixontal pendulum at Strassbuig, which Is 1850 
km from the epicentre. The mean surface velocity of ^ 
preliminary tremors was about 8^ km. per second, and of the 
slow undulations about 2) km per second 

The luocea which attended the " Illustrated Annual of Micro¬ 
scopy ” last year has induced the publishers (Messrs. Percy Lund 
and Huroi^nes) to bnng out a second number this year If 
for no other reason. It Is valuable for its summary of new instru¬ 
ments and apparatus put on the market by the leading opticians 
dunng the twelvemonth We are glad to see the popular side of 
microscopy well represented, since papers of a highly speaahscd 
character find a more appropnate medium of publication in the 
proceedings and transactions of societies On the other hand, 
brief abstracts of technical methods are of interest to every one, 
and in this category we include Dr lioUborn and Mr Angus's 
history and theory of staining, Mr W H Merrett's metallo 
graphy of iron and steel, Mr Strangways* hints on dental histo 
logy, Mr Palmer's article on micro spectrography, Mr Rhein- 
berg's multiple colour illumination, and notes by Mr Harru 
on eucoine hydrochloratr, and by Prof Hartog on saprolegnieie 
1 boto micrography receives treatment at the hands of Mr 
Albert Norman, Don Domingo de Orueta, Mr F Noad Clarke 
(in connection with entomology) and Mr E K. Turner, 
who treats of '* stereo photo-micrography, chrorntr-photn-micro- 
graphy, and stereo chromo photo micrography ”, while popular 
microscopy is well catered for by the beautiful coloured frontii- 
j^ece of ** Pond Life '* and coloured plate of Daphma kfal%ma, 
and by papers on freshwater mites, yeast,*plant hairs, molluscan 
palates, polarised light and the vanety of form of dutomi from 
an artistic standpoint, illustrated by outlines of Triceratia. Dr 
M C Cooke’s skits and songs resuKitated from the early annals 
of the (Juekett Club ore most amusing 

Wb have received from the United States Weather Bureau 
the ** Meteorological Chart of the Great Lakes,” with a summary 
of the season of 1899. Thu work, which u accompanied by a 
large amount of explanatory text, m addition to tables and maps, 
contains much useful information relating to the storms, monthly 
rainfall, ice, &c., in the Lake region. The s ea son of mter lake 
navigation in 1899 began on April 29, the opemng being late 
on account of the vast amount of ice during April With the 
exception of Lake Erie, and probably Lake Ontario, the water 
was higher than in the two previous years , on T.Ake Superior 
the vrater was higher than that of any previous year since I876. 
The work contains some mtercsting observations of fog ^e 
most frequent formation reported u that of heavy banks, with 
intervals of clear weather, and narrow bands, which extend for 
many miles in length. One veael will run for hours in the 
band of fog, while another several milM distant will be running 
parallel with it In clear weather, and can bear the fog whuUe 
and see the wall of the fog bank 

The Annuain of the Municipal Observatory of Purls 
(Montsouns) for the year 1900 extends to 578 pages, and 
contains an Immense amount of uaeful information, a^ a special 
analysis of the work relating to the year 1898. The Montaouru 
Observatory was established in 1871, and its operations embrace 
(1) Meteorological physics, including atmospheric elertridtyi the 
distnbutioa of lahilail sad thundentorms In the Department of 
the Seiaei and the regidar reglitiatlon of all the usual meteoro- 
logleaL etements at Montsoniis and at the St Jacques tower In 
this section we may tpedally msotloD a usefiit co m pa ra tive 
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ritmmi of mean and extreme valoei for the twenty five yeart 
1873-98. (2) Chemical analyeea of air and water in different 
parts of Pans, and researches relating to the comparative valae 
of various disinfecting agentiL (3) Micrographical mvciUgationi, 
with a view to determining the amount and nature of organic 
dust in opmi spaces and in dwelling honsea The work of each 
section is under the superintendence of an eminent scientific 
authority^ and the control of the establishment is invested in a 
permanent Committee appointed by the Municipal Council of 
Paris. 

Thb earliest authentic record of bubonic plague has hitherto 
been accepted as dated 300 B c. Dn F Tidswell and J A. 
Dick have, however, recently brought e\idence before the 
Royal Society of New South Wales to show that the epidemic 
of 1141 B.U, described in the First Book of Samuel (chs iv -vi), 
was true bubonic plague After the Philistines had captured 
the Ark of the Covenant and taken it to Ashdod, severe illness 
broke out among the people ** The hand of the Lord was 
heavy upon them of Athdod, and He destroyed them and smote 
them with emerods " The Ark was afterwards tsken to hkron, 
and here again we are told “ There was a deadly destruction 
throughout all the city and the men that died not were 
smitten with the cmerod^t and the cry of the city went up to 
heaven " The word ** emerod ’* has usually been taken to 
mean heemorrhoids, but m the revised \ersion of the Old 
Testament it Is stated to mean tumour or plague boil The 
epidemic in PhiUstuioccurred at the lime of the regular plague 
season, and mice are mentioned m con nection with it, which 
furnishes additional evidence that the epid emlc was plague, for 
a connection between the death of rata a nd plague at Bombay 
and elsewhere has beei clearly established Taking all the 
facts into consideration, there appears to be contained in the 
few chapters of I Samuel an account of an epidemic of bubonic 
plague that occurred more than three thousand years ago, or 
more than eight hundred years previous to the hitherto accepted 
historic record 

Part IV of the sixth revised edition of Foster's “Text 
Book of Physiology ’* has been published by Meurs Macmillan 
and Co , Ltd It deals with the senses, under sight, hearing, 
taste and smell, and cutaneous and some other sensations Dr 
W H K Rivers has assisted Sir Michael Foster in the revision 
of these chapters, and his name appears upon the title page with 
that of the original author 

In the ZraHsai/iaw of the Nova Scotian Instilule of Science 
hu appeared a senes of papers, by Prof MacGregor and his 
pupils, on the application of the Ionic hypothesis to mixtures of 
solutions of electrolytes. VoL x, contains a paper ,by Mr J 
Barnes treating of the viscosity of mixtures of soluboni of 
various salts of sodium, potassium and banum, m which it it 
shown that general formobe developed by Prof MacGregor hold 
in this case also. Given data u to the vucoaty and electncal 
conduetivity of the constituent solutions, the viscosity of dilute 
solutions of the salts under consldeffation can be predicted by 
the dimociatton theory within the limits of expenmonial error 

Thb additions to the Zoological Society's Gardens during the 
past week include a Silver Pheasant (jStt/liKamitt nyeikg 
/r/mir,d) from China, presented by the Rev J O Cousi 
maker, a GreaUr Black backed Gull (Znrwr marinus)^ 
European, presented by Mr W Baker, two Starred Usarda 
from Egypt, preiemed by Mr Stanleys Flower, 
a Green Lttard (Lactria European, presented by Mr 

W. J. R. £|gy , two Grey Stnithideu(5/rw/A4f«0 a«rrfM)from 
Australia, a fietmetPs Wallaby (Maarepus from Tas ; 

mama, deposited; a Black-fii^ Ibis ( Tluria%<ut ewdaiut) 
from South Ameiieai purchased. 
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OUR ASTRONOMICAL COLUMN. 

CoMRr 1899 V ~Herr S K Wmlher, of Copenhagen, com^ 
municotes an epbemens of this comet to the AstrMomheh^ 
Nackruh{in(^ 152 No 3930), from which the following la 
abstracted — 

Ephemeris for 12^ Btrhn Mian Time 


1000 R A D«c) 

h m ■ 

March 23 21 38 23 +51 587 

25 42 36 5 * 43 I 

37 46 SO 53 37 3 

29 5 * 5 5 ^"? 

31 31 55 22 +54 548 


Nkw Variahib in Cygnu^i. —In the AUronomtscht 
rtiktiH (Bd 152, No 3629), Mr A Stanley Williams, of 
Hove, draws attention to the vanablluy of the star 

The vanable was detected from photographs taken a ith a 
Grubb portrait lens of 4 4 inches aperture The brightness was 
found to change from 9 1 mogrutude, on 1899 October 2, to 
10 o magnitude, on 1900 February 11 

Inspection of reproductions from photographs of the star 
taken by Prof Max Wolf confirms the vanaoility In a photo¬ 
graph taken ^une 1, 1891 {/CnowUd^e^ 1891, p 1S9), the esti 
mated magnitude of the star is 10 2, while on another taken 
September 9 and 10, 1891 (/Cnowliigt^ 1891, p 188), the esti 
mated magnitude is only 9 6 Most of the observations, visual 
and photographic, furnish an approximate penod of 31 o da)a 

Ls( APB OF Gases from Pijinetar\ Atmosi'HBREs —In 
the Astropkysuai Journal^ vol xl pp. 36-43, January 1900, 
Mr S R. Qx)k, of the University of Nebraw, particularises 
part of the investifi^on of Dr G Johnstone Stoney, who 
omitted from his discussions the determination, by the kinetic 
theory, of the number of molecules which w ould have a velocity 
suffiaent to enable them to escape fronw the earth or planet, 
assuming retarding media to be ah^nt The present author, iiv 
commencing this discussion, refers to thu velocity as the 
critical velocity of the gas. 

The dynamical constants are computed for four different 
coiiduiona, including ilnise adopted b) Dr Stone), Prof Cleve¬ 
land Abbe (from bmloon ascensions at Paris and Berlin), and 
the recent theoreucal conclusions of Ferrel From the result, it 
is concluded that under the most probable conditions there 
would be practically no escape of the gases nitrogen, oxygen, 
hydnjgen and hcham from either the earth or the major planets 
An atmosphere like that on the earth, however, would nor 
remain on the moon Tables are given showing the computed 
tempemlures at which the above gases would possess the 
critical r*elocity for dissipation at the outer limits of the- 
atmospheres of the various planets 

New Mode ok using the Oincave DihutAiTiON 
GratiN( —In the current number of the Mem Soc degliSpet- 
troscopisti ItaL vol xxviii pp. 241-244, Dr G B. Rizxo, of the 
Physical Institute at Tunn, gives a descnption of his successful 
expenments dealing with the manipulation of a Kowland Con¬ 
cave Grating in other than the usual manner The spectroscope 
It generally so arranged that the grating and eyepiece or photo¬ 
graphic plate are at opposite ends of a rimd b«m which keeps, 
them at the constant (usUnce of the laoius of curvature of the 
gntinff, the plate being placed tangential to the focal curve 
Thu pves for a small distance on cither side of the axu a prac- 
hcally normal spectrum, and although not normal, the other 
orders of spectra are all brought to focus on the same focak 
circle, having as diameter the radius of curvature of the grating. 
It u evident, then, that whatever order of spectrum u being 
observed normally at the end of the beam, there will be another 
image, of the same order, on the other side of the central image 
(which has been symmetrically reflected from the grating with- 
oQt diffraction or dUperslon), the lines of which will be in fbcua 
along a circle having a radins equal to half the grating's radius 
of curvature Thu second sp^nim Dr Rirao desijmates the 
intomal spectrum, and Its position u defined by the condi- 
tioD that 

sin 4 = -2 sin f, 

where 4 u the angle of diffraction, 
and I „ „ ,1 inadence, 

reckoned from the centre of the graung 
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ThiB spectrum u of iarg$r dUpcndon than the nomutl 

ooe, aod may be brighter^ utho^h thii will probeUy depend 
on the particubtr gntW in quatlon. In the gntlng used this 
IS shown exceedingly cleerly by the reproduction given with the 
paper of the spectrum of iron photographed in the two spectra, 
that given by tne $niimal position being decidedly longer and 
more intense than the normai spectrum. 

Dr Riuo investigated this disposition on account of being 
unable to use the instrument as usually set up, but it is possible 
that the fact of its being a practical airangement may be of 
interest to other workers with the concave grating 


FORTHCOMING ROOKS OF SCIENCE 


Mr F^Hx Alcan (Pans) promises —Min^ralogie Agricole," 
by Prof Houdaille ; and " Manuel d*llistologie rathologlque,” 
Prob. Comil and Ranvier 

Mr Edward Arnold's list contains —**A Manual of Ele 
mentary Chemistry," by W A Shenstone, F R S $ “ A 
Manual of Physiography," by Dr Andrew J llerbertson, 

** A Manual of Botany,*’ by David Houston , A Text Book 
of Domestic Science," by Mrs. S J Shaw , The Dresaii^ of 
Minerals," by Prof Henry Ix)uu , and a new edition of *' Lec¬ 
tures on Sound, Light, and Heat," by Dr Richard WormelJ, 
Part il, ** Cbemical Statics." 

Messrs. George Bell and Sons announce —The Compara 
live Anatomy of Animals," by G C Bourne, vol 1 , *^The 
Student’s Dynamics," by Prot G M Minchin, F R.S . Kle 
mentary Science," Dr D £. Jones and Dr D 5 Macnair, 
and Physiography," by H N Dickson 
Messrs A. and C Black s list includes —A Treatise on 
Zoology," by Prof E Ray Lankester, F R S To be com 
pletea in ten parts, Part ill, "The Echinoderma," by F A 
Wher, assisted by Dr J W Gremry and E S Cioodrich, 
"Sexual Dimorphism in the Animm Kingdom a Thef>ry of 
the Evolution of boundary Sexual Characters,'* by J T 
Cunningham, illustrated , Studies in Fossil Botany," by Dr I 
D H Scott, F R.S , illustrated, and new editions of — 
" Travels through the Alps," by the late James D Forbes, 
F R S , revised and annotated by W A B Coolidge, 
illustrated ; and " Introduction to Structural Botany," Part li, 
" Flowerless Planu,” by Dr D H Scott, F K.S 
Messrs. Cassell and Ca, Ltd , rive notice of ^"Electric 
Bells, how to make and fit them,’ ulusiratcd 
Messrs J and A Churchill's announcements are —"An 
Introdaction to Vegetable Physiology," by Prof J Reynolds 
Green, IRS, illusiraied , " A Treatise on Physics," by Prof 
A. Gray, F R.S , in three parts, illustrated , "Chemutry, an 
exact Mechanical Philosophy," by Fred G Edwards, and new 
editions of —Carpenter's Microscope and its Revelations," 
edited by Rev Dr. W H DalUnger, F R S , illustrated , " A 
Systematic Handbook of Volumetnc Analyius,"by Francis Sutton, 
illustrated, "The Mlcrotomlst's Vide Mecum a Handbook 
of the Methods of Microscopic Anatomy," by Arthur Holies Lee, 
illustrated 

The Clarendon Press will publish —The Strudure and 
Life History of the Harlequin Fly," by Prof L. C Miall, 
F R.S , and A. K. Hammond; " A Catalogue of Eastern 
Lepidoptera Heterocera m the Oxford University Museum," 
l^rt il, Noctmrnay by ColonelC Swinhoc, Goebers " Organo 

m of Plants,'^ tranidated by Prof I Bsyley Bklfoar, 

, and " A Text Book of Arithmetic," by R. Har 


greaves. 

Mr W B Cbve’i annonneemenU inclnde —" The Tutorial 
Anthmetic," by W P Workman , " The Tutorial Algebra," 
Part J, by R. Dealan, " First Stage Phyuolm " 1 ** Section 
One Physiography**, "Pint Stage Hyg^,*' by R, A 
Lyster, " AdvsnoM Inorpuc Chemistry (metical)" \ ** First 
Stage MatbematiCk" edited by William Bnggsf mad "First 
Stage Botany," by Dr A. J Ewait 

Messrs. A. Constable and Ca promise i—'* Acetylene Gas," 
by Prof VivlaA B. Lewes, illustimted , " Anto>Cars and Horse 
lea Carnages," by Woeby Beaumont and Dugahl Clerk, illns 
trated t an illostcated volume by Sir D^trkh Brandis, F R.S , 
on Indian fbrttt trees f a volome by Percy Newberry, giving a 
record of the explocatioB and full dea^prion, with hu^ 
riyphias, &e., of the tomb of Kekhnian, and one by Bertram 
Bloant, on the subject of elcctro-metallaigy 

^ NO. 15864 VOL. 61] 


In Mesen. J M Dent and Ca's list we nadcei-«"Tbe 
KtM of Mankind," by Dr Huberlandt; ** Fhysftotogjr mud 
Hygiene," by Dn. RMman and Slalei, *' An Essay on 
Mental Culture," by G A. H^ht| and ‘‘Forestry," by 
Dr Nesbit 

Messrs Duckworth and Ca give notice ofi—“ Agrlcdltaral 
Botany, Theoretical and Practical," by J. Peicmli "A 
Glosniy of Botanic Terms," by B D Jackson 1 and "A Hand- 
b^k of British Rubl," by Rev W M Rogers. 

In Messrs. R. A» Everett and Ca’s list we find«—" A Hand¬ 
book of Clinical Veterioaxy Medicine," by Fnnk T Barton i 
and '* A Handbook of Clinical Vetennary Surgery," by Fiuk 
T Barton 

Mr Gustav Fischer calls attention to —"Die Ohrenbeil- 
kunde im Kreise der medicinischen Wlssenschaften," fay Dr B. 
Bloch, " UntersuchuDgen liber den Ban der Brachwjfnden," 
by Dr F Blochmann, swelter teil, " Bericht ilber die TblUig 
keit des KemigL Insdtuts iUr SerumfonGhong and Serumpnl- 
fiang xu Stegutz Juli i8Q6-Septcmber by Dr W. 

Dttnltz, " Das Aether Verfahren wlm Frtthtrriben roit beson 
derer Berttcksichtigung der Fliedertreiberel,’* by W Johannsen ; 
"Juhresberichte Ul^ die Fortschntte der Anatomie um Entwkk 
lungsgeschichte," edited by Dr G Schwalbe, a S. neue 
fol|^, vierter band, drcl abtellungen, litteratnr 1898 ; " Lehr 
bach der klinUchen Hydrotberapie," by Dr Max Blatthci | 

" Mitteilungen aus den Grenzgebieten der Medizio and 
Chirume," seebster band, erstes hefts *'Unteruchungen 
Uber ole Moller Barlow'sche Krankheit," by Schoedel and 
Nauwerck; ** Vortrfage, Klinischt, aus dem Gebiete der 
Otologie und Pharyngo Rhlnologie," edited by Dr Haag, 

" Die dihtctische Ku^e Air Magen und Darmkranke," uy 
Dr Carl Wegele. 

Messrs. Gay and Bird announce —"Comparative Physiology 
and Morphology of Animals," b} Le Conte 
The announcements of Messrs. Charles Gnflia and Co, 
Ltd , arc —Hie Principles and Construction of Pum^g 
Machinery Steam and Water Pressure," by He^ Uavey, lllas 
trated , " Road Making and Maintenance,by Thomas Aitken, 
illustrated. "The Metallurgy of Steel.** by F W Harbord, 
illustrated, "The Cyanide Process of Gold Extraction," by 
James Park, illustrated , " A Dictionary of Dye-Chemicals \ a 
Compendium of Dyes, Mordants, and other subkancesemplo^ 
in I^ing, Calico printing and Bleaching," by C Rawson, W 
M Gardner and W F lAycock, with formulce, properties, 
applications, , " A DKtionary of Textile Fibres," by Wm 
J Hannan, illustrated , "Practiw Coal Mining," by George 
I Kerr, illustrated, " Flesh Foods, with Methods for thdr 
Chemical, Microscopical and Bacteriological Examinabons," by 
C Ainsworth Mitchell, Illustrated Marine Meteorology, for 
Officers of the Merchant Navy," by William AHingham, illus 
timted I" Official Year Bpok of Scientific and L«amed Societies 
of Great BnUun and Ireland," seventeenth annual Issue, and 
new ediuons of " Gas, Oil, and Air Fngines," by Bryan Donkin, 
illustrated 

Mr John Lane promises —" All About Dogs," by Charles 
Henry Lane, illusinted, and " Birds of My Parish," by E 
Pollard, illostratcd 

Messrs. Loi^mans and Co.'s lUt Includes 1—" Malaria, ac 
cording to the New Researches," by Prof Angelo Celli, trans 
lated by John Joseph Eyre, with eorrectioas and additions ; and 
"A Manual of ^rri^ Treatment," by Prof W. Watson 
Ch^e, F R S , and Dr. F F Burghard 

The list of Messrs. Sampson Low and Ca, Ltd., oootaios ^ 
"The Diutumal Theqryof the Earth, or Nature's System of 
Constructing a Stratified Physical World," by WUUam Andrews i 
" ArtificuLllce Inking and Refngcmtloii,'* hy Lw M Sdimldt, 
" The Surgical Diseases of the G^to-Urin^ Tract,” by Dr 
Frank Lydkon, illnstnUed; and a new edition of "lostnicUon 
in Pbotogimphy," by Sir W de W. Abney, K.CB., F.R.S. 

Messrs. Macmilum and Ca, rive notlt^ of —"A 

Manual of Hedidne," edited by Dr. W H. Allehin, In 5 vdls., 
voL i , " Micro-otganlsms and Fermentatkm." by Alfred 
Joigenseo, translated, and "Ineanj^ Evolution as etudied 
^^S|«ctrum Analysis," by Sir Norman Lockyer, K.CB, 

Mr Jrim Murray's list includea 1—"Hcredi^," by ProM 
Arthur Thmnaon, illustrated, and a new edtkn of “Tm 
N atural Hbtocy Religimi, baeed on the Qlftml Lectures 
delivered fri Aberdeen in 188^-96 and 1890-91/ by PraL 
Edward Burnett Tylor, F R.S. 
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Monii Geo. Newnei, Ltd., will add to their Library of 
UmIoI Storftei -'“ 1 ^ Story of the Alphabet," by Edward 
OMd. illatfratcdi **The St<^ Bird Lib," by W P 
Pyeran, lUiMtiated, " The Story of Thought and Keeling," by 
F. Rylaad. 

Mawra. Saode and Co.*i Hat eomaliui—“The Animals of 
Afrioar" by 11 A. Brydeir, Illustrated 1 *' Types of Brltidi 
Plants," by C S Colman; and “ Walks round the Zoo," by 
F. G Aflalo, illustrated. 

Messrs. Smith, Elder and Co announce —Orthopsrdic 
Surgery," ty C B Keetley \ and ** Lectures on the Practice of 
M^fcfne," by Dt. W B. Oieadle 
Mesara. Swan Sonnenschein and Co , I 4 d , promise —*' The 
Antaiotk,” by Dr, Karl Fncker, illustrated , “ Physiological 
I^bology," by ^C. W Wundt, translated by Prof £. B 
'Dtchener, 3 vola.. Illustrated , ** Text Book of Palieontology 
for Zoolcgica] Stndenta," by Theodore T Groom, illustrated • 
“Text-Book ofEmbry^ogy Invertebrates," by Dr E.KorscheU 
and Dr K Heider, translated from the German by Mrs. H M 
B^mard/andedited (with addidoni) by Martin T Woodward vol 
IV , illustrated , “ Mammalia," by the Rev H A Macphenon , 
''Birds* Eggs and Nesti," by W J C Ruikin Butterfield, 
The Romance of the Earth," by Prof A W Bickerton, 
illustrated ; “ Biologfeal Types in the Vegetable Kingdom," 
Wilfred Mark Webb, and new editions of “ Handbook 
of Practical Botany, for the Botanical Laboratory and Private 
Student,” by Prof £ Strasburger, ecllted by Prof W Hillhouse, 
illustrated , “ The Dog its Management and Diseases," by Prof 
Woodrofle Hill, illustrated 

Mr Fisher Unwin gives notice of —“In BirdUnd with 
Field Glass and Camera/' W Oliver G Pike, illustrated 
Messrs. Whittaker and Co,*b announcemenU are —“Wire 
Im Telegraphy and Hertzian Waves," S R Bottone, 
“English and Amencan Lathes,” by T G Homer , “Electric 
Wiring Tables," by W Perren Maycocic. “ Electneal Engineers' 
Pocket Book." by Kenelm Edccumbe , “ Inspection of Rail 
way Material," by G R. Bodmer, and new editions of 
“British Locomotives, 1 )y C J Bowen Cooke, and “The 
Atlantic Ferry," by A. J Maginnlt, 


UNiVERSfTY AND EDUCATIONAL 
INTELLIGENCE 

A GRANT of 100/ hu been made to Prof Schafer from the 
Earl of Moray Endowment Fund, by the Edinburgh University 
Court, for purp os es of onginal research. 

Anothbr Bill to establish a University of the United States 
has been introduced Into the Senate It proposes that Univemuy 
Square, recently occupied by the old U S naval observatory, be 
the site for the national observatory 

Mr. W £ Plummer, the director of the Bidston Obser¬ 
vatory, Liverpool, under the control of the Dock Board, has 
been elected to an Honorary Readersnip in Astronomy at Uni 
versity College, Liverpool The appointment has given equal 
satisnction in the college and the aiy It recognises Mr 
Flummer*! devoted and effident service as a teacher, and the 
distinguished position he hu attained In scientific obeervation 
and research Without any violation of confidence, it may be 
said that his claims to such a recognition were cordially sup- 
poifod ^ eone of the most distingmshed ulronomen In the 
kingdom 

Sfeaking at Dertw on March 13, at the diitnbation of prizes 
to ktudenU of the Municipal Technical (^ege, Sir William 
AbOOT, K.CB., refoned to the fact that at the end of this month 
the Department of Science and Art wUI come to an end It 
wfll be merged In a department to be known u the Board of 
Education, which u to supervlte all kinda of educatioii--eleraeD 
tary, ■ecoodary and technologicaL He remarked In the 
QoimlB Speech they were promised that there should bean Edfo 
catin Bfli introduced, reorganising the authorities for secoodaiy 
education^ The tetroduction of neh a bill marked a great ad 
vBoCe in public opinion u to (he necestity of local co-ordmadon 
orthekbdlnqpeBdDO. Spcaldoglnhis privatecapacity, andnot 
ofteblly, he hoped tiiat not oidy would aeamdafy education be 
undvE looal aatbority, which wouldsuperitise it and look after 
its ioteieita, but that all other edoesmn would be similarly 
maimged. 
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Mr K. llBiNiaR Waulacr is eoiuled tn Mjiealc uiih authority 
up(Hi the subject of " Agricultural Lilucatlon in Greater 
Britain," and hu paper, pulmshed In the /tfuma/ of the Society 
of Arts of March 9, admirably summarises what is being done 
for agnculiural education In our colonies and •dependsaicies. 
The mets stated Iw Mr Wallace in hU survey affbra suflfident 
evidence to justify the following concluiions —First, that 
throughout Greater Brltlan, irrespective of climatic, nu^ 
and political divergences, there is a univeml movement to 
give all interested in the culture of land every opportunity, 
facility and auutance possible to Improve themselves, their art 
and craft, and the land and its noduce Secondly, that the 
purely educational or teaching faculties m agriculture offered by 
nther portions of the Empire where the general ngriculluru 
conditions are somewhat akin to our own ore not only ki distn 
bated as to cover fairly the area in queiUon, but are alio equal 
in educational value to any of the agricultural training or 
teaching Institutions m thu or the other onuntries of Europe 

Though University College, Bristol, has not so many gene 
roos fnends as some of the other provincial colleges of the same 
rank, the report of the Council shows that it not only continues 
to impart the highest kind of instruction in the ails and sciences, 
but also asaiiti in extending the bounds of exlsiing knowledge 
by means of research As evidence of the onginal work earned 
on during the session 189S-99, an extract is given from (he 
report of the faculty of arts and science Among the subjects 
of researches mentioned are —the physical properties of 
some hydrocarbons, properties of metal films, velocity of 10ns 
in non conduchng liquids, chemical composition of foods, 
mass of the ions m the silent electnc discharge from points, 
the mammalian remains discovered in the Uphill C^ves, and 
the relation of stimulus to sensation in visual impressions, m 
Tolving a modification of the Weber Pechner formula. Original 
work li the most valuable testimony to the efficiency of a 
University College , u prevents the members of the staff from 
falling into merely stereotyped methods of teaching, it is a\a1u 
able example and incentive to students, and it serves to make 
the college known as a centre of intellectual endeavour Com 
pared with former years, the college was exceptionally fortunate 
donng the session covert by the present report, for it received 
a legacy of 5000/ from the late Mr Stuckey Lean and an 
anonymous donation of 1000/ , as well as a generous legacy of 
saentific hooks from the late Mr J T Exiey, who also be 
queaihed to the college hu collection of scientific apparatus. 
Ibe council are looking forward with confidence to the newly- 
established Colston S^ety. which hai for its object the en¬ 
dowment of Colston Chairs In connection with the college, or 
the assutance of the Institution In such other manner as the 
coramitlee of the society may approve It is to be hoped that 
the promotion of (he cause of higner education in Bristol m thu 
manner will receive the strong support of all classes of cinzens. 
The president of the college, the l^rd Bishop of Hereford, has 
been elected first president of the society 

The following announcements from recent numlien of Sfttttce 
show that natani knowledge has many liberal friends in the 
United States —Mr John D Rockefeller has given 100,000 
dollars to Columbia University to endow the chair of psychology 
Mr Andrew Carnegie has pven 300,000 dollars to Cooper 
Union, New York City, and 300,000 dollars has been con 
tributed by Abram S Hewitt and Mr Edward Cooper, this 
will enable the Union to establish courses in mechanic arts 
Syracuse Unlversi^ receives 35,000 dollars by the will of the 
late Mr Erastus F Holden, of Syracuse, the bequest will be 
used for the department of astronomy and for the observatory 
Oberiln College reorives 75,000 dollars by the will of the late 
Mrs. Caroline £ Haskell, of Mfchicao City, Induna, and 
40,000 dollars by the will of the late William Osborne, of Pitts¬ 
burg By provision of the will of the late Dr John Stanford 
Sayre, Princeton Umvernty will receive 40,000 dollars, part of 
which Is for the endowment of fellowships m applied chemistry 
and in applied electricity President Schurman ms announced 
an anonymous gA of 80,000 dollars for Cornell University to 
erect a tmlldlng Tor physidogy and anatomy By a decision of 
the New York Court of Appeal, Yale University will reerive 
the 150,000 dollars bequeathed by William Lampson 
dent Baihford, of the Ohio Wesleyan University, announces 
that Mrs. Elisabeth Mebarn*, of Richmond, Jnd , who rectatly 
gave 50,oc» dollars to the University, has added 10,000 dollars 
to the fiind, thus endowing two chain. By the will of the late 
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Dorman B Katon, Columbia Univartity receive! 100,000 dollari 
Co found a profestorfhlp of munid^ icience and administration, 
and Harvanl Univemty 100,000 dollars to endow a chair in the 
science of ^vemment. Mr Louis H Severance, of New York 
Oty, has ^veiT 60,000 dollars to Oberlln College for a chemical 
laboratory The provision made for the college by Mrs. C E 
Haskell amounts to 77,000 dollars. St lawrence Univemty 
>hai recently received a gift of 24,000 dollars from a fnend m 
lhal institution A half roilbon dollars will be distributed by 
Dr D K Pearsons, of Chicago, among fourteen colleges 
throughout the United States. Most of hu donauons will be made 
•on Condition that the colleges raise a certain amount, generally 
50,000 dollais, or an amount equal to the gift, within a given 
time Dr Pearsons has already given 2,500,000 dollars to the 
cause of education 


SCIENTIFIC SERIALS 

Tratnachons of tko American Mathfmaitcal Socuiy^ January 
—At the l^ebruary meeting of the Society last year, the Presi* 
Hlent announced that the Council had reported that It was 

desirable and feasible, and in all respects for the best interests 
•of mathematical science in this country, that the Soaety should 
-undertake the periodical publication of 1 ransaettoni,^ b^inntng 
vnlh January 1, 190a" Tlie well printed and alloMther admir 
able nrst part is now before us, and we heartily wish good speed 
to the venture, " the success of which is already well assured ” 
The size of the page is approximately 11x8 inches, and so is 
intermediate between the BnUeiin and Amortcan Journal of 
Maihewahts pages. — Conics and cubics connected with a plane 
cubic by certain co vanani relations, by 11 S White, 11 a paper 
which was read, with a slightly different title, at the August 
(1899) meeting By employing the irrationality that occurs in 
Hesse's canonical form of the cuoic, the wnter is able to identify 
Hilbert s two systems of irrational co variant conics, and to I 
•exhibit certain other relations, and thence to give explicitly co 
X ananl etiualums of definition for the two cubics which have the 
wime Hessian, and for those which have the same Cayleyan, as a 
given fundamental culac The results ore attained by tne aid of 
a canonical form of the cubic containing Hesse's irrationality 
The conics discussed are Hilbert's co variant conics {cf letter 
addressed to M Hermlte, Liouville, \ol iv 1888) The in 
variantive proofs of some of the foregoing results are given in 
rthc next ^per, hormenlheoretuche encwickelung der In llerrn 
^yhite’s Abnondlung Uber curven dritter ordnung enthaltenen 
Satze, by Paul Gordon —Sur lad^hniiion gcn^raledcs fonctions 
anolytique, d'apr^ Cauchy, by £ Gouisal, ha>i its object thus 
indicatra — J’ai reconnu depuis longtemps que la demonstration 
du theortme de Cauchy, que j'ai donne en 1883, ne sufhsait 
pas b conlinuite de In denv^e Pour repondre au ddsir qui 
en’a ete exprime par M le Profeaseur W. F Osgood, je vais 
■ndiquer ici rapidement comment on peut fiure cette extension 
—On a clou of particular solutions of the problem of four 
bodies, by F R Moulton, treat! the case of three bodies finite, 
moviDg in tirchi according to one or the other of the solutions 
of Lai^ange, while the fourth is infinitesimal —Definition of the 
Abelian, the two hypo-Abeluin, and related Imear groups as 
quotient groups of the groups of isomorphisms of certain ele 
mentary groups, by Dr L L Dickson, alms at giving a natural 
.definition of these groups based upon Jordan's ** imporunt, but 
.artificial, conception of ojc^san/s ^/cAanfc " It Is written In 
(he author's usual thorough style — H Maschke gives a half 
4Wgc note on the unilateral surface of McebiuB.—On regular 
lingular points of linear differential equatiooB of the second 
order whoae coefficients are not necesaarily analytic, by M 
Bocher The writer remarks that since the time of Cauchy it 
has been considered of interest to establish the existence of sola 
uons of differential eqaauons whose coeflkienti are fiinctioos of 
a real variable a*, and to do this without requiring these co 
efficients to be analytic functions of jc, but merely continuous 
iuncUoDS. It is a natuiAT extension of this point of view to wish 
-to investigate the nature of singular points of such eqaationi, i« 
•of pomts where the coefficients become diacontlnuoua. It is M 
Bfxher's object to carry through such an invettlgatlon m a special 
i^ase, VIZ. that of 

g + >^ + 2>' = o. 

where the independent variable (a) Is real, and p, 7 are functions 
of Xf which are not reqniredj to be analytK —The elliptic 
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0 functions considered as a special case of the hypereUlptie 
0 functions, by O Bolza. Thu paper has a two-fold object 
In the first plaM it gives a sketch of the theOTV of the CllipOe " 
in the light of the theory of the ** hypcKlIipac " functions j snd 
secondly, it serves as an introduction for a future psper in whka 
an analogs presentation is riven of the hyperelUptlc r-func 
liont.—Dr G A. Miller writes on the groups which art the 
direct products of two sub-groups, and eT H Moore discusses 
certain cnnkly curves (reff are made to papers by Peano, Slmik 
Ann vol xxxvi , Cairo, BuUttin dox ScUncex vol 

xxi 1807, Hilbert, Maik Ann vol xxxvili ) There arc 
several diagrams.—Dr L E Dickson gives a new definition of 
the general Abelian linear ^ruup —If the high character of the 
Mesent number Is maintamed, it is safe to prophesy that the 
lYanxmcticms are come to stay 

BoUellino Mlk Soeielk S$xmoleigtca IlalssM, vol v 18^ 
1900, Na 6.—On seismic reglstratioiu of long period, lof E. 
Oddone (see p. 477) —The earthquake of Ventotine on Mardi 
^ 7 i <899, and the tromometnc records obtained at the Collerio 
Bianchi, in Naples, and at Reggio di Calabna, by P G 
Coatanzo —Earthquake of Balikesn, in the north part of 
Asia Minor, on September 14, 18^, by G Agamennone.— 
Notices of earthquakes recorded In Itriy (July 30-October 11, 
1898), by A Cancani, the most important tang the earthquakes 
of Janina on July 31, Calabria Sialy on August 6 and 12, and 
Umbna Marches on August 25 and ^ptemta ii, and distant 
earthquakes on Septemta 1, 13 and 22 


SOCIFT/ES AND ACADEMIES 

London 

Roy si Society, February 22 —The Ionisation of Dilute 
Solutions at the Freezing point " By W C D Whetham, 
M A , bellow of Trinity College, Cambridge. 

Thu paper contains a desenption of the electneal part of a 
joint research, by Mr F H Griffiths and (he author, on the 
freezing points and electneal conductivities of very dilute solu 
tions of the following substances —Sulphunc acid, potassium 
chloride, barium chTonde, copper sulphate, potassium per¬ 
manganate, potassium femcyaoide and potassium bichromate 
In order to eliminate the effect of dissolved glass, the water 
used as solvent was distilled in a platinum still and collected in 
platinum vessels , a known weight was then placed in a platinum 
cell, and weight quantities oT stock solution added, In suc¬ 
cessively increasing amounts. The coDceniralion of the solutions 
thus prepared was calculated m terms of the number, m, of 
gram-equivalents of solute dissolved in one thousand grams of 
solution Id order to control the temperature, the platinum 
cell was surrounded by a coil of tubing through which evaporated 
ether vapour could Ue passed The whole was surrounded by 
a brass case fixed in the middle of a large tank filled with brokmi 
ice The walls of the platinum vessel formed one electrode, 
and a platinum cage suspendeo within it the other Inside this 
cage revolved a platinum tube which contained a thermometer, 
and also served as the shaft of a screw This screw kept the 
contents of the cell at a uniform temperature, and mixM the 
stock solutions with the liquid pieviously within the cell The 
electrical resistances were measured by the method of altemadog 
currents, the connections of the Wheatstone's bndge with a dn 
cell and with a D'Arsonval galvanometer tang reversed slmaf* 
taneously by means of a revolving commutator dnven by a hand 
w heel and cord This arrangement is more cwvenlent and more 
sensitive than the usual tele^one apparatus. The conductivity 
thus found was corrected for the conductivity of the solvent, and 
the result, k, divided by m, gave the equivalent conductivity of 
the solution Curves were drawn between l/m and /-/w, and the 
maximum value of these taken to indicate complete ionisation 
The ionisation, a, of the solutions was then calculated by 
dividing the maximum k/tu into Its actual value, and new curves 
were drawn between v»/ and a. The general form of these 
curves resembles that of the correttondmg ones obtained by 
Kohlnnscb and other observers at in', but tne slant of the lines 
is different both from Kohlrausch*B obsorvadoos, and also from 
new obscrvatkms made with the present Apparatus at i8”. The 
abnormal type of curve found'at for adds aad alkaUti 
is shown to appear at o* in the case of suMdrie acid, the 
lonisirion reaching a marimum as the diludeo U iacreafed, and 
then suddenly becoming much leas. Reasons are given for 
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douhring Um unial eiplanation of thu efifectt vhkh refers it to 
InterMlIoD with the retldoal imparities df the solyent, the 
phenomena bdng different to thM obeereed in the cose of 
permennnate, t mlt showing a somewhat similar drop in the 
com, for whidi the usual exfdanation is mtlsfutory Potosalam 
bichromate nves a curve consisting of two well marked parts— 
perhaps owing to a change In the nature of the ions at different 
coocenUodant. Mr Griffiths is engaged in meoiunng the 
depremioa of the lieesing point of correscKmdine iolaliont» and. 
when his results are puUished, a comparison of the two sets of 
values wiU be mode. 

March i.—"Mathematical Contributions to the Theory of 
Evolution VIII On the Correlatimi of Characters not 
Quantitatively Meosnrable.'* From the Department of Applied 
Mathematics^ Unlversliy College, London Presented by Karl 
Pearson, F R.S 

In August lost I presented to the Royal Society a memoir on 
the inheritance of coot colour In thoroughbred horses, and of 
m ookmr in man This memoir, which was read in November 
of lost year, presented the novel feature of determining correla 
Uon between characters which were nut capable d pnort of 
being quantitatively measured The tbeoreucol port of that 
memoir was somewW bnef, but I showed by illustrations that 
the method could be extended to deal with problems like the 
effectiveness of vaccination and of the antitoxin treatment in 
diphtheria. More recently, in studying the phenomena of re 
version in Basset Hounds, Mr Bramley Moore indicated to me 
how my method, although correct in theory, differed sensibly in 
the numerical results with the processes of interpolating em 
ployed. I then proposed a new method, and the anal3rtical 
discussion of its details was worked out in port by Mr Bramlev 
Moore himself, by Mr L. N O Filon, M A , and by myself 
Dr Alice Lee also came to our assutonce, and the result is the 
present joint paper On the basis of the new methods, we have 
already worked out upwards of sixty coefficients of correlation, 
principally of heredity 

The theory of the present memoir depends upon a very simple 
feature of normal correlation If Ktr be the fre 

queney of a complex of characters lyinglietween and jT] + 8Jrj, 
Xa and jTf+, x^ and + Sjthi where Xp u the deviation 
of the /tn character from its mean, then 
ifa_ _ 

dx^xn 

where 11 the correlation of the /th and yth organs 

This simple differential relation enables us to expand 3 for 
any number of tharacters in powers of the correlation coefficients 
(necesmrily leu than unity) oy Maclaurin's theorem But since 
we may replace a differential with rcjgard to a coefficient of 
correlation oy a double differential with regard to the corre 
spondiim organs, the coefficients of correlation may be put 
zero liutead of after the differentiation In other wonds, 
we olMin a symbolic operator which, applied to a normal 
surfime of frequency for n uncorrelated organs, converts it into 
a correlated sur&ce of frequency with )»(» - i) coefficients of 
correlation of arbitrary values. Thu operator gives ns by aid 
of certain ^mbolic equations the expansion of the w fold 
integral 

in terms of the - 1) coefficients of correlaticm, and a series 
of new ftinctions which we term the v-functioos These satisfy 
the difference equation 

and the differential equodon 

The calculation of these functions is shown to be easy, and 
their propcrtiei ore investigated. In thu manner the volume 
of a frequency lurfiBCe of the ivth order cut off by m planes 
poiolld to the IS co^wdinote planes Is diown to be capable of 
oalcolatloii, andiu value is determined in the numeneal illustia 
tiotts given for example i, a, 3 up to 6-fold correlation. It 
may be noted that by putting sAm » o, we 

have really obtained aresolt which enables us to find the "area ” 
of a " spherical triangle ^ in M-fold h yp ersp ace in terms of a 
series ascending by powers and products of the cosines of the 
angles between its frees. 
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The application of these results to the correlation of characters- 
not Quantitatively measurable, arises from the fret that th» 
n folo ihtegral above given, and which we have ^owD how to 
evaluate, measures the total frequency beyond certain bonndanes 
We can observe, for example, whether horses' coats ore bay and 
darker (or chestnut and lighter), whether eyes are grey and lighter 
(or, dork grey and darker) by forming moss frequenciea 

instead of frequency distributions for small changes of character^ 
we con find equations to determine the correlation The prob¬ 
able error of such correlation, the convergency of the senes, and 
other points ore investigated 

A number of illustrations of the new method are given from 
heredity in horses, dogs and man, and it is ^own how normality 
of freauency must even for such a character as stature * only be 
lookeo upon os a first approximation. 

An investigation u also made into the inflaence of superior 
stock in producing superior offspring It is shown, for 
example, that if an individual who possesses a degree of 
character only found m one in twenty be considered "ex¬ 
ceptional,” then eighteen timet as many exceptional men will 
be bom of non-exceptional parents os of exceptional parents ; 
but, on the other hand, exceptional parents produce exceptional 
offapnng at a rate ten times as great as non exceptional ^rents, 
the greater gross product of the latter being due to their much 
greater numbers. In other words, distinguished parents arc 
more likely to have distinguished offspring tl^ undiilinguished 
—ten times as likely—and yet only one distinguished man in nine¬ 
teen will be bom of distinguished parents The importance of 
such conceptions for both natural and artificial breeding caiv 
hardly be over-estimated 

Chemical Socletj^, March 1 —Prof Thorpe, President, 
in the chair —The foUowinff papers were re^ —On pilo¬ 
carpine and the alkaloids of jatorandi leaves, by 11 A 1> 
Jowett 7*he jabonne of commerce is shown to be a mixture 
of isopilocarpine, pilocarpidine and a trace of pilocarpine with 
colouring matter , no evidence has been obtained of the exist 
ence of Uie alkaloid previously described as jabonne —Isomenc 
Milally racemic salts containing quinquevalenc nitrogen 
liydnndmmine bromocamphoriulphonates, chlorocamphorsul 
phonates and r/j-v-camphanales, by F S Kipping The authoi 
explains the formation of two isomeric salts externally com¬ 
pensated hydrindamine with bromocamphorsulphonic, chloro- 
camphorsulphonic or rix r-camphanic ocia as due to partial race- 
misro —New syntheses of indene, by £< S Kipping and H Hall 
Hydrindamine hydrochloride decomposes almost quantitatively 
into indene and ammonium chlonde when heated —Potassium 
nitntohydruximldosulphatei and the non-existence of dihydroxy- 
lamine denvatives, by £. Divers and T Hoga. Raschiga 
dihydroxylamine derivatives are merely crystalline compoands 
of potassium nitnte with the 2/1 and c/6 normal potassium 


Hoga. —Some acids obtained from a dibmmocamphor, by X. 
Lapworth and F M Chapman Camphonic acid, 
obbuned by hydrolysing a monobromocampholid, 11 a Icetonic 
acid yielding on oxime, a lemicarbozone and phenylhydnsoncs s 
It may be converted into tnbromocamphonolactone, which frer 
indicates that bromocamphorenic acid nu the cdastiiution 

CHX XMe.COOH 

^Br Ch/ 

—Spectrographic studies in Uutomensm. The absorption 
curves of the ethyl esters of dibenzoytsucanlc acid, by W N. 
Hartley and J J. Dobbie —The curves of molecular vibrations 
of benuntialdoxime and benxsynaldoxime, by W N Hartley 
and T T Dobbie.—On carapholytic and isolauronolic acids, by 
J Walker and W Cormack. As a result of further work, the 
ontbors consider that campholytic and isolauronolic acids are 
itereoisomeric, their structure bdog best represented by the 
formula 

C(CO,H) CMe. 


Walker. The author considers the Perkin Bouveault fonnukh 
for camphoric acid to be the most sotisfrctory hitherto proposed^ 
> Citsd by M many os on exomi^ of " oormality ” 
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H Peters 'The authors have prepared phenylparatolyl 
lodoniam hydroxide 

C,H,v 

>LOH, 

C;H4Me^ 


and) since they could not resolve it into enantiomorphous com 
poncnts, they conclude proviilonBlly that the three iodine 
valeneicB are arranged in one plane —Note on the decomposi 
tion of seroicarbaiones, by I* S Kipping On heating bens 
aldehyde scmicarbazone it yields the azine 

CcH».CH iN NiCH CgH.i 

the formation of azines from aromatic lemicarbazones is a £alrly 
general reaction 


Geological Society, February 16 —Annual General Meet 
ing—W Whitaker, F K.S , President, in the chair—The 
reports of the Council and of the Library and Museum Com 
mittee having been adopted, the medals and other awards 
alrwuly announced (p 370) were presented The President 
then proceeded to read his Anniversary Address, in which he 
first gave obiiuary notices of several foreign members, foreign 
correspondents, and fellows deceased since the last annual 
meeting He then referred to the great advance in seolomcal 
science in his own time, an advance that consisted largely of 
the arising of new lines of work and not merely of progreu in 
old ones thus petrology was a new branch of the scieace 
Paloeontology had been affected by the growth of the theo^ of 
evolution in physical geology, such subjects as metamorphum, 
mountain structure, and erosion had entered into new phases. 
In stratigraphy the geological senes bad been extended down 
ward below the Cambrian, and, at the other end of the scale, 
our knowledge of the Drift had greatly developed, largely owing 
probably to geological discoveries connected with the antiquity 
of matt He then treated of the advance in our knowledge of 
underground geology, ecpeclaJly m the south-east of England, a 
subject in which comparatively little was known forty five years 
ago I and he described m some detail the underground extension 
and thickness of vanoui formations, particularly of those below 
the Chalk, under the heads Upper Greensand, Gault, Lower 
Greensand, Wealden and Purbeck, Jurassic, Lias and Tnaa, 
and Older Rocks, referring to the amount of knowledge which 
we posscu In the London Bssm, and lU ^uthem bonkr in the 
Wealden district, as compared with the Hampshire Basin 
Febmaiy 36.—J J ll Teall, F R S , President, in the 
chair—*'1lie Bunter Pebble Beds of the Midlands and the 
Source of their Materials,'' by Prof T G Bnnnev, F K S 
The author states the resulu of occasional work in the Bunter 
Conglomerate of Staffordshire. After a sketch of matter 
alrouy published, he gives additional particulars of the lithology 
of the pebbles, more especially of tne felstones and of some 
rather compact dark rocks. The mode of transport and source 
of the pebbles are next considered The reasons, already 
publishM, for a fluviatile, u opposed to a marine, oiipn are 
briefly summarised —" Further Evidence of the Skeleton of 
Enr^€trpus Omcni^ by Prof H G Seeley, F R S. The 
original specimen from which this species was named was ob 
talned from the Sneewberg (South Africa) in 1876, and after 
being doubtfully referred to DUynodon was described and 
figured in 1889 From a sketch the author is able to gi\e some 
acooont of the skull, including iti dimenaiotts* From other 
material he gives new fects with regard to the vertebral column, 
the nbs, the shoulder girdle, the fore limb, the hind limb, and 
the armour, which was present upon the limbs and the fore part 
of the body The locality from which the ammal was obtained 
appears to be one of the chief localities for the LycotaurUu 
ty^ of Thenodooda, and to be on the horixon of the bteynodm 
The recovery of the missing half of the Murray sl^ with 
the evidence of the skull and pelvis which it would dve, is to 
be desired in completion of our knowledge of this foMl animal 
RoyaUMlcroscwploal Society, February 3i —Mr Wm 
Camithers, F R.S , the Prerident, in the chair.—Mr £. M. 
Nelson, In presenting a ***Jones' most Improved combined 
microscope and appaiMus,'’ md the Soctety nad not hitherto 
pomeved an example of tms instniment.in its ooUeetkw The 
exact date of the instruuMm was a little uncertain, but he 
believed it to be about the last improvement in the non-aohro* 
matK microscope The first published detcriptknir of this micro 


•cope with a figure is to be found hi Adams' ** Esmys QO ^ 
Mkrpmpef" 1798.—Dr J. W, Bleasurai exhibited M pbotor 
micfograpluc ud frojecuon ^pantus mhde Carl Zmss^ of 
Jena. 1110 apparatus was vary complete, snmdag both foe 
photo-mlorogra^y and for projection. The camera was fitted 
with a bellows dirided into two parts, and though carried upon 
a stand separate from that which carried the ssi cromo pe and 
UluminatiDg aiyaratus no inconvenience bad been found to arise 
from vibration. An arc light was used supplied by a cootioaous 
current 65 volts and amperes. The conoenser, vratee* 
chamber, iris diaphragm, and otlm parts required for UlnmiDa- 
lion were fitted upon saddles sUding upon a A*>haped nil In 
front of the lamp, so that when once ih^ had been accurately 
centred they could be moved along the rail to any required 
position wliboot getting out of the centre. The first part of the 
exhitation illustrated the use of the arrangements for prqiecttng 
tbeimagesof opaque objects upon the screen This was followed 
by the exhlbiUOT of microscoj^ slides, comprising Insects, plant 
sections, manne polyps, am preparation of animal tissues 
chiefly by means of the Zeiss microplanar objectives. The last 
portion of the exhibition consisted of lantem-sUdes of plants, 
animats and landscapes, and some fine photo-micrographs of 
diatoms, lent for the ocoaiion by Dr Spitta. The appamus Is 
constructed so as to render the transition from mscfv to jwocfv 
pro|ection, and the revene, rapid and easy, the rearrangement 
of parts being effected in from one to three minutes. 

Linnean Society, March 1 —Dr. A. GUnther, F R.S , 
Presdent, in the chur —Mr W Saville Kent exhibit^ lantern- 
slides of several British flowering plants to show the remarkable 
advances which have been recently made in colour photography, 
—Mr C. fi Clarke, F R.S , read a paper on botanic nomen 
clatnre. He showed that the new rule adopted at Berlin—not 
to disturb names that had fifty years' user on the ground of 
priority alone—resulted in a praaical uniformity with the 
system of naming adopted by Mr Bentham and Sir J D 
Hooker The Old World, be said, had thus reached a fair 
general agreement in nomenclature. The American botanists 
follow a new syUem which aims at finality on a so oalled *' non 
shifting basis m which the genus or spemef, as the case may 
be, is esubliihed on a type specunen. Mr Clarke's paper was 
devoted mainly to showiiw by selected instances that this 
system did not ensure finality, that the errors in determining 
what should be ranked as the type are enough to discredit the 
system , and the author commented on the disputed question 
whether a plant should be given the oldest specific name 
bestowed u^n it, or the oldeM specific name it oeari in the 
genus in which it is now placed.—Mr F Chapmen read a paper 
on some foraminifcra of Tithonian age from the limestone of 
Nesieldorf 


SntomologlGal Society, March 7 —Mr G H. Vcnrall, 
President, in the chair - Mr H Rowland Brown was elected 
into the Conncil and as loint Secretary in the place of Mr J J 
Walker, R.N ^ who had resigned —Mr. C G Barrett exhlbitra 
a senes of vaneiies of Spilosoma dorsa/u from South Africa, 
showing variation lb some degree parallel with that of S 
lubneipeda in Great Britain —G W Kirkaldy exhibited 
several Rh^hota of economic interest, among them Aig^ems 
b€<huana^ Kiik , from Africa, which attacks coflee, and /hr/h 
vufnx, Ckll, from Phcenix, Arizona, found on date 
palms The last named Coccid was originally introduced froes 
Egypt, and ail attempts at eradication bad hitherto failed He 
also showed a series of thirteen colour varieties of the oriental 
Scutellerine taniac octHatut (Tbunb.), and exampleiof DU' 
tfuiHtUa vtdda from Ceylon, in which the roetrum was very 
long, extending as far at to the apex of the abdomen —PajM 
were communicated by Mr W L Distant on “ Undeioribed 
genera and species belonging to tbe Rhynchotal family iVnAi 
tomtdat^' ana by Mr G J Arrow On Plenrostict Lamelll 
corns from Grenada and St Vlooent (West Indies)." Mr 
C J Gahan read a paper on " Stridnlatlmg otnns in Coleop- 
ten,” in whtdi be remarked that one of the best aocounu of 
them was to be fosind in “ The Descent of Man," but slnoe 
that work was written several addltioiial lustanoes tbek 
occumoce had been made known, diowfaig that thaw ocgani 
were lew inlfocm In structnre and even more woiHlefl^ 
diversified in podtloa than Darwin ooosUered them to be \ 
while their disoovery in tbe Urvss of oertain fonns wcnld lead 
to some modification of the view that they have originated in 
connection with sex and primarily carve the purpose of attnet- 
log the sexes to one another 
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M«tiitaiAtle«X SocteCx, Much &~Pror Elliott, F,R.S » 
VkfrPgcridaat, In the diMr —The ehahiMn ennounc^ that in 
accordance with a reaoladon paaaed at the Council meeting, the 
meetiim of tiM Society woaid in future be held at 5 u p.m 
Inatcad of at 8 p.m as heretofore The days of meeting will 
remain nnaltered —Prof BlUott then dwek upon the lossei to 
mathematics which had resulted from the recent decease of Prof 

E. Beltiami (Hon. Foreign Member), and of Mr J J Walker, 

F. R.S The latter gentleman was almost an onghuil member 
of the Socitfyi had served on the Council some twenty yean, had 
been a most regnlar attendant at its meetings, and had con 
tributed abont twenty papers to its ProeeSiings He had 
served as Vice PreddMt four years, and President two years 
Votes of condolence were nnammo^y passed in silence, and 
the senior secretaiy was directed to communicate to the 
rtkllves of the deceased the sympathy of the Society —Prof 
Lamb, F R S., read a paper, Problems relating to the impact 
of waves on a spherical obstade In an elastic medium ”—Mr 
W F Sheppard (Prof Lamb, Vice President, in the chair), 
moke on the use of auxiliary curvet in statistics with tables for 
the curve of error.—Major Macmahou, F R.S , Prof Lamb 
ai^ Mr R. Hargreaves, discussed poinu which arose out of the 
OQipmunlcation —A supplementary note on the theory of auto- 
mmphic functions, by Prof A C Dixon, was taken as read 

Cambridok. 


PhllOBOphical Society, March 5 —Mr. J Larmor, Presi 
dent, In the chair —ConsKlerations regarding the Zeemann 
effect, by J Larmor —On the amplest algebraic mimmal 
carves and the derived real minima] surfaces, by H W 
Richmond. The discovery of real algebraic minimal surfaces 
of the lowest degrees forms a part of the first of the two 
classical memoirs on the subject of minimal surfaces contrU 
bnted by So^us Lie to MatJk Anmaien xiv and xv When 
Lie's work is examined in the light of the fuller know- 
ledn we now possess concerning space corves of orders three 
or Iw, it appears that it is posable in most cates to write down 
the equations of the curves and surfaces found by him m a 
fairly simple form } but chat one of the lurbces that he quotes 
It non existent —On Diophantine inequalities, by G B. 
Mathews. This Is a continuation of a recent paper of Major 
Macmahon’s (Comb Tram vol xvut) —Expenments on 
impact, by J H Vincent When inflated india-rubber balls 
are allowed to fall on a stone floor the coeflicleni of restitution, 
is found to be a hnear function of the velocity just before 
impact This law bolds also for a steel ball implndng on a 
block of India rubber , but it does not hold for a steel ball im 
pinging on the plane surfmes of blocks of paraffin wax, lead, 
bran and cast-iron. In these cases the curve obtained by 
plotdDji^ t against v the velocity of approach 11 convex towards 
the ongiD of oo-ocdinates and all the four curves are very 
similar, the value of s rises rapidly os v decreases. The per 
manent deformation produced by the impact was studieo In 
these cases and was found to obey remarkably ample laws.— 
On the distance between the striae and on ocher phenomena 
connected iirith the discharge of electncity, by R S Willows — 
The teaching of mechanics by expenment, by Prof Ewing 
Prof Ewing pointed out how by a course of suitable expen 
meats students could not only be rendered familiar with the 

f ;eneral principles of mechanic but could at the same time 
earn how to apply these principles to practical questions, and 
how to detect and allow for the causes which produce aberra 
tloos from what mav be called the theoretical result He 
exhibited in lllustratioQ of his rerairks a Dumber of self 
eontalntd pieces of apparatus for experiments u statics, 
dynandet and elasdcity 


Manchbstbr 

latemrj and Philoaophlcal Society, March 6.—Prof 
Hornet Litmb, F.^R.S , President, in the chair —Or F. H 
Bowman broi^t to the notioe of the members the results of a 
series of experiments recently made in regard to the preservation 
of milk or cream by aentioo. He expliuned that sterilised au 
te aqptated thioogh the milk or qream In suitable vemelx, and, 
cAir nendonfor ejbont twen^ minutes in the sterilised air at 
ordlitery temperatnre, it is found that the milk or cream so 
tMled will keep sweet for Aota right to ten days, though «b- 
eolntriy ttnehar^ed in eompositlooIn any way t^me same milk 
or cream nnaetated will become soar in two or three days, 
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This discovery renders it pocrible for milk or cream to be kept 
or distributed in a perfectly pure and natural condition without 
the use of any preservatives or antiseptics.—On the production 
of nitric acla from air by means of the electric flame, bv A. 
McDougall and F Howlm The experunents were caniea out 
with the view of obtaining the best conditions under which the 
oxidation of the nitrogen took place. The effect of varying the 
current in the flame was folly entered mto, and the results 
clearly showed that for a maximum oxidation to take place the 
temperature of the flame must be as low as is conslslent with 
steady working The mode of obtaining the electric flames In 
parallel was described, and particulars were given relating to 
the drop in volts observed at the electrodes w^n the discharge 
is running Various pieces of the apparatus used in the experi¬ 
ments were exhibiteo, photographs of the larger parts being 
thrown upon the lantern rereen 

Edinburgh 

Mathematical Society, March 9.—Mr R F Mutrhead, 
President, in the chair —llie following papers were read i— 
A note on change of co-ordinate axes, by Prof Steggall —The 
conditions for multiple roots of the equation in A (a—A, 
^-A, )=o^ by Chas. Tweedle—The analytical 

representation of a potential function by means of cylmdrlcal 
and sthencal harmonics, with apphcaiiuns to Green's problem, 
by John Dougali* 

Dublin 

Royal Irish Academy, February 26.—Mr John Ribton 
Garsiin, F S A , Vice President, in the chair —Prof D J 
Cunningham, F R.S , read, for Prof W H Thompson, a paper 
by the latter on degenerations resulting from cortical lesons of 
the temporal lobe 

Paris. 

Academy of Sclencea, March is —M Maurice Levy in 
the chair —Notice on the works of M Engine Beltrami —On 
the sexual appeiatus and double fertilisation in tulips, by M L. 
Goignard The author has extended his researches on the 
double fertilisation in the genus Lthum Similar phenomena 
were obeerved to take place in Ltlium candtdum to those 
previously audied in L Martagm xnd L although 

the work was more difficult in the case of the cultivated species 
In Bndymion^ however, there are differences in the female 
sexual apparatus, since the two polar nuclei, the union of which 
produces the secondary nucleus of the embryonic sac, approach 
and touch each other long before the penetration of the pollen 
tube mtu the ovule But although flattened at the surface of 
contact, they do not fuse, their contours remunbig quite dis 
tinct—On survey work earned out by Russian engineers by 
the photographic method, by M Laussedat An account of 
the survey operations for the Transcaucasian railway The 
photogrepnic method is very expcdilious, and costs only 
aboat one-ihird of the usual survey —On a new reaction 
between certain aromatic aldehydes and the sodium de 
rivauve of bomeol, by M A Haller The sodium 
denvativcs of three bomeots, ordinary dextrorotatory and l^o- 
rotatory borneol and loevorotatory isoboroeol treated with 
bcnxaluchyde in petroleum solution all gave the same beneyli 
dene camphor Denvatives are also described in which 
methylttlicylic aldehyde and the corresponding pora-compound 
are substituted for the benzaldehyde —On an aimlicition of 
the method of luccesuve approximations, by M A Davidof^lou 
—On the integration of linear equations wrien the discriminant 
is not aero, by M J Le Roux —On the extension of the 
properties of a reduced function to the fractioni of interpolation 
of Cauchy, by M H Pad^ —The determination of standard 
prints in the spectrum, by M Maurice llamy The author 
combats the view put fbrwara recently by MM Perot and Fabry, 
that the ray A508 of cadmium may vary slightly In wave length 
with the form of vacuum tube employed The cadmium tube with* 
out electrodes has shown no agn of variation In the conaitubon of 
the rays emitted by it even after working for fifty hours —Theory 
of propulsive hehees, by M Ratean —On gas motors, by M ll 
Marchia An analysis and cnticism of the usual treatment of 
the cycle in gas engines. The usual assumptions lead to the 
absurd conclurion that the explosion produces no increase of the 
pressure —On the experlmeoul study of the Herts exciter, by 
M R. Swyngedmuw According to the theory of Princar^ and, 
^erknes, the Herts exciter emiu a deadened vibration, foi 
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■which the intervab between coniecuttve zeros of intensity 
are equal, the authors’ views lead to the contrary result, that 
the intervals between two consecutive zeros should be unequal 
The expenments here described show that the minima are not 
equidistant, and hence confirm the latter theory —On the 
eapaoty of nmmetncal conductors submitted to polyphase 
tensions, M Ch Eug Guye —On the minimum volume of 
fluids, by M Daniel Berthelot A discussion of the limiting 
value of the co volume.—Action of hydrog^ peroxide upon 
baryta, by M de Forcrand A thermo-chemical study of the 
formation of barium peroxide in aqueous solution. The precipi 
tale formed by mixing dilute solutions of baryta and hydrogen 
peroxide is regarded as Ba.[0(0H)]|, which on further treat 
ment with baryta gives Ba[0 O]]^—R^cply to the remarks 
of M D Tommasi on the electrolysis of distilled water, by M 
Th Tommatina A question of priority —On the electrolysis 
of potassium chlonde, by H Andr^ Urochet As the amount 
of nee alkali present in the solution increases, the formation of 
^bypochlonte diminishes.—Solubility of bcnzophenone, by M E 
l>men Determination of the solubility of bcnzophenone in 
'twenty four zolventa. The measurements were not carried out 
at any fixed temperature (9” 6 to 17” 6 C ), and only one figure 
rU given for each solvent — Dichlordimethylamido benzoylbenzotc 
■cu, by M £^ile Sevenn —The acetals of the phenols, by 
M R Fosse The method employed is to beat the sodium 
derivative of the phenol, or a mixture of the phenol, withjpotash, 
with ethylidene dichlonde m sealed tubes at I2cy* C The pre 
ncumtion and properties of the acetals CH| CH(0 CsHb)| and 
CH|.CH (OCf•117)1 described —Remarks on the traniifbnna 

tion of orcanic matenal taking place during germination, by 
M G Andr^ A senes of proximate analyses of the Spanish 
haricot during different stages of germination —The stores of 
carbol^rates in the seeds of lucerne, by MM Em Bourquelot 
tand H H^nssey —Localisation of myrosin and gum m the 
-Moruiga^ by M F Jadin — On the origin and connections 
of the Arthropods with the class of Onychophores, by 
M L. L. Bouvier —Anatomical study of the male genera 
tive org^ of the Coleoptera with compound testicles, by 
M T>. ckirdas.—On some new bactena in coal, by M B. 
Renault In addition to the bacilli and micrococa already dc 
scribed, a new species has been found, named B toUetus^ and 
another, badly preserved, resembUng the StrepiMrix cAromc 
ffffes of GtJ^ienni —On the regional types of metalliferous 
Timers, by M de Launay —Synthesis of the vowels, by M 
Mange Two causes have been indicated by M Marey as 
beinf^ concerned with the formation of vowels, the vibration of 
the air, and the tnnsport of air m the supra laryngeal cavities. 
According to the experiments of the author only the first of 
these is Indispensable —A new method of stereometry, allowing 
the stereoscopic determination of the three rectan^lar co 
ordinates of any point whatever of a radiojmphic object, by 
MM T Marie and H Kibaut —Anodic influence on nervous 
oonductibihty in man, by M S Leduc.—Contnbution to the 
study of the relallons between the chemical constitution and the 
physiological action 6f the alkyl derivatives of the alka loids, by 
M W Rosenstem 


wnting th« Mortality, Slckrwu, and Seonalon Eiparlanca of Frisadly 
SocMbea, with Examplei drawn from tbo Kicpafftuca of ths Maacbtatar 
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CELESTIAL PHOTOMETRY 
DU Photomtirte dtr GtsRrmt Von Prof Dr G Muller, 
Obtervator ain K6niglichen oatropbytikalischen Ob- 
■ervatonum su Potidam. Pp. x + 556 Mit 81 
Figoren im Text (Leipzig W Engelmann, 1897) 

N addition to the issue from time to time of the 
results of original research, the staff of the Potsdam 
Observatory displays its activity and manifests its use¬ 
fulness hf the publication of text books, remarkable alike 
for their thoroughness and for the mastery of the subjects 
of which they treat We recently called attention to 
Pcpf Scheiner^s work on celestial photography, and we 
have now to notice a book published about the same time, 
by his colleague, Dr Mliller, on photometry, a subject 
which he has made peculiarly his own, especially in re¬ 
searches permitting the application of the Zollner form 
of photometer But if in practice he has limited himself 
to the use of this particular apparatus, his familianty 
with the history and literature of the subject, his know¬ 
ledge of the use and construction of other forms, and his 
intimate acquaintance with all that has been accomplished 
in this comparatively recent branch of astrophysics, mark 
him out as the proper authority for the pr^uction of a 
book on photometry, and constitute him a safe guide and 
able instructor m an inquiry that is not without its 
difficulties 

Or Muller divides his book into three mam sections, 
the first treats of the elementary principles on which 
photometry is based, the second deals with photometric 
apparatus and methods, while the third is devoted to the 
detailed consideration of the results of photometry ap¬ 
plied to celestial objects In the first section, various 
elementary problems are discussed, which have been 
treated by numerous authors, from Lambert downwards. 
Over these one can rapidly pass, since they occupy, to 
some extent, a ground common to all photometric 
inquiries, and have extensive application outside astro¬ 
nomical research The so called Purkinge phenomenon 
and Fechncr’s psychophysical law are discussed at 
sufficient length^and may found attractive since recent 
controversy has invested these subjects with considerable 
interest Of more direct beanng on celestial photometry 
are the albedo of the planets, the distribution of light 
o\ er planetary discs, the effecu of phase, &c The latest 
views of physicists, naturally of German physicists, on 
these questions are set out m great detail, and various 
problems which have been discussed in periodical 
literature are here collected into a convenient and 
accurate summary In the third and concluding chapter 
of the first section we have pifesented to us a full dis¬ 
cussion of the important, but rather thorny, inquiry into 
the smount of light lost in passing through our atmo¬ 
sphere. The theoretical treatment that this problem has 
received at the hands of Lambert, Bouguer, Laplace and 
Maurer (the last better known in this country in con¬ 
nection with names of Dale and Gl^stone) is 
cofUDUsly examined, and not only is justice dohe to the 
eminent mathematicians by whom the inquiry has been 
ekborated, but we have also a oompanson between the 
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results of theory and the amount actually deduced from 
observation by empirical methods, or, at least, by methods 
in which no theoretical assumptions are made On the 
side of practical observation. Dr M tiller has himself 
worked with vigour and marked success. His table of 
values, which express the average amount of light ex¬ 
tinguished by the atmosphere, as determined for the 
Potsdam Obrervatory, probably holds the most authori¬ 
tative position of all the inquiries that have been instituted 
In saying this, we do not leave out of sight, as Dr Miiller 
has apparently done in his table on p 138, the work of 
Profs. Pickenng and Dailey m this department of photo¬ 
metric inquiry It is difficult to understand the reason 
for this omission Prof Pickenng’s method of observing 
the brilliancy of a circumpolar star at its upper and lower 
culmination seems to be free from objection, and has the 
certain advantage of confining the observations to the 
plane of the meridian, the plane in which all the oh 
servations are made The amount of his material was so 
large that some roughness and inaccuracy in his ob¬ 
servations would disappear in the results, and his simple 
formula of -035 mag sect Z, applied to the observed 
magnitude, appean to us quite as deserving of mention as 
some of the results here collected Some exception 
might be taken to Dr Muller’s own value given in the 
table (p 138) He has himself made two determinations 
of the value of the coefficient of transrtiission of light 
through the atmosphere. one conducted in the presumably 
clearer and drier air of the Santis summit, the other at 
Potsdam, where the results are affected by the dust and 
vapour due to the proximity to a busy town, but which 
probably fairly represent the meteorological conditions 
that prevail in the neighbourhood of most observatones 
To the results of the Santis investigation no exception 
can be taken , but, notwithstanding the general favour 
in which the Potsdam table is held and accepted, it has 
the disadvantage of containing implicitly two values of 
the transmission coefficient This curious result is due 
to a change in the manner of observation when dealing 
with objects at small altitudes Practically no difficulty 
will anse in the use of Dr Mtiller’s table of observed 
extinction, but we decline to follow the author in his 
assertion that this peculiarity is an advantage In the 
first part of the table, the amount of light extinguished 
indicates that 81 per cent of the incident light falling on 
the atmosphere is effective , while the latter part would 
show that 85 per cent emerges. Both of these values 
cannot be correct, but the coefficient o 835, suggested 
by Dr Muller, represents not only the mean of his own 
observations, but accords very satisfactorily with the 
average of all the determinations that have been made 
From the theoretical side, it is safe to say that the theory 
of Laplace represents the actual observations within the 
accuracy at present attainable 
This agreement between theory and observation leaves 
untouched Prof Langley’s contention concerning the 
total loss of radi^t energy in a ray of light passing 
vertically through the atmosphere. While there is no 
question as to the legitimacy of the objection that Prof 
Langley has raised, Dr Muller is not inclined to accept 
the high percentage of loss demanded by the American 
physiait Dr Seeliger is quoted as an autbonty of 
equal weight, to show that the probable loss of light is 
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only about one-third that suggested by Prof Langley 
With the view of obtaining a niore correct determination. 
Prof Muller hat proposed, in connection with Dr Kempf, 
to observe the brilliancy of a star simultaneously, as seen 
at sea level and on the top of a neighbouring mountain, 
thus getting different lengths of atmospheric path , but the 
few observations that have hitherto been made with this 
object do not point to any trustworthy conclusion. 

In the section devoted to the description of photometric 
apparatus, one looks for completeness rather than 
originality, and though Dr MUUer may have omitted 
some of the forms that have been recommended, yet so 
many examples have been illustrated and descnbed, one 
would willingly hope that he has exhausted the entire 
catalogue. Practically there are only two principles 
which underlie every form of photometric measurement— 
extinction, and equalisation of light—but ingenuity has 
applied these two pnnciples in e\ery variety of method 
lliis vanety suggests great dissatisfaction with existing 
apparatus, and insinuates that a simple, convenient photo¬ 
meter, that would inspire confidence and ensure accuracy, 
has yet to be invented. After all, the eye it the real 
photometer , and it may be that here the inherent diffi 
culty, physiological rather than mechanical, exists, though 
attempts to displace the eye, and to substitute the photo¬ 
graphic film, have not as yet led to more satisfactory 
results. We cannot follow Dr Muller through the 
vanous arrangements of diaphragms and the employment 
of absorbing media, by which the problem has been 
sought to be solved on the principle of extinction 
Neither can we mention the many advocates of the 
method of equalisation, who have pressed into the service 
of photometry rotating discs, reflecting spheres, and other 
ingenious devices, while the applications of polarised 
light in vanous forms are legion The special depart¬ 
ment of spectral photometry receives new additions to its 
apparatus every month , but if any one imagines that be 
has a new scheme to add to the many already proposed, 
we advise him to study the cntical remarks of our author 
before ventunng on a ground which is already strewn 
with failures, or, at least, doubtful successes 

The third and concluding section is not the least in¬ 
teresting Here it is the author’s purpose to show what 
has been accomplished by the application of photo 
metrical methods to the planets and satellites, to the 
comets and stars We not only get an historical ac¬ 
count of what has been effected, and are thus reminded 
of the energy that astronomers of this century mainly 
have devoted to this subject, but are able to appreciate 
the dqgrce of success that has attended their eflforts, and 
seb in what direction future enterprise is possible. From 
an observer of Dr Muller’s expenence we get many 
critical remarks of great value, and are able to see the 
exact position in which celestial photometry stands. 
Perhaps, in the single direction of the application of 
photography, something more might have been added , 
but It must be remembered that the author’s colleague, 
Dr Schemer, has atready fairly occupied this ground, 
and some large catalogues, like the “ Southern Durch 
musterung " of Dr Kapteyn, had not appeared at the time 
of publication. In this section, where so much is im- 
porUnt, It IS difficult to select any one topic for comment, 
but special mention should be made of the references to 
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the observation of variable stars, and the relations existing 
between eye-estimations of star mag:nitade and photo¬ 
metric measurement With this last subject u necessanly 
connected the difficult question of standards and units of 
measurement Over such subjects, to which may be 
added the desirability of attaining unlfonnity of scale, 
some little controversy has hitherto ruled, and perh^M 
IS not yet definitely settled, owing to the diversity in the 
instruments employed, axkl the systematic errors intro¬ 
duced, It may b^ by abnormal vision. On the whole, Dr. 
Miiller preserves a judicial dignity and impartiality, but 
some of the stnetures concerning the Southern Catalogues 
produced under Harvard methods and auspices are, we 
think, undeserved. The lower altitude of the Pole at 
Arequipa did undoubtedly give rise to great difficulties, 
but any want of continuity, supposing it to exist, between 
the Northern and Southern Catalogues can hardly be 
ascribed to the method of observation Dr Muller's own 
method of establishing numerous points of reference, 
scattered over the sky, to serve as standard comparison 
stars, has much to recommend it, but it is a plan that 
involves long preparation before the work of real cata« 
loguing can begin How far the increased accuracy of 
the work repays for this preliminary labour, and to what 
extent other astronomers will avail themselves of these 
scattered standards, rather than to trust to a Single star, 
are points that can hardly be decided yet, but every 
attempt that aims at additional accuracy must be 
welcomed, and on the side of accuracy we believe that 
the Potsdam photometric measures stand'unnvalled 


AN /LLUSTRATJSD HISTORY OF 
MATHEMATICS 

Hisioire des Maikimattquts Par J Boyer Pp xii -K 
26a (Pans G Carre ct C Naud, 1900*) 

O write within the compass of less than 240 octavo 
pages an intelligible outline of the history of 
mathematics from the earliest times to the present day is 
a task so difficult that its accomplishment might reason¬ 
ably be thought impossible Yet by adopting a consistent, 
if modest, programme, and frankly accepting its necessary 
limitations, M Boyer has achieved a considerable 
measure of success, possibly as much as the scope of 
his essay could allow A reader whose mathematical 
knowledge is only moderate, or even elementary, will 
obtain from this book some idea, trustworthy so for as it 
goes, of the contributions made to the saence of mathe¬ 
matics by the ancient Babylonians, Egyptians, Indians 
and Greeks , be will be able to follow tfae feeble course 
of geometry and analysis through the Middle Ages, and 
appreciate to some extent the glorious renascence trf the 
sixteenth and seventeenth centuries „ and he will acquire 
some conception of the work of the giants, from Newton 
to Laplace, who esublished the primary landmarks of 
modem mathematics. 

Perhaps the most satisfactory chapters in theliook are 
xiv.-xviL, which cover the period from Descartes t6 
Laplace. It deserves to be specially remariced that M* 
Bo^r discusses tfae invention the lofinitesunal calculus 
in an impartial and charitable sj^nt, and that he does 
substantial justice to the merits of Cauchy and Mooge» 
who are not always appreciated os they deserve, even by 
then* own countrymen. 
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At mtght be expected, the chapter on contemporary 
mathematics and mathcrnattciaos is meagre, and lacking 
IB proportion , but it has the merit of emphasising some, 
at least, of the most important lines of inquiry, and it is 
not disfigured by any of those erroneous statements which 
so often appear in summaries of this kind. 

One feature of the book, which will nuke it attractive to 
all classes of readers, consists m the illustrations They 
compose fbur fkcsimiles of manuscnpts, one of the title- 
page of the Acta Eniditorum,” two plates showing the 
form of mathematical instruments in the seventeenth 
c eri to ry, and nineteen portraits. The portraits are fairly 
representative, and are derived from authentic originals, 
one would gladly have dispensed with Mme. du Cbatelet 
and Saunderson in exchange for Gauss and Abel, who 
are unaccountably omitted 

The appearance of so many popular histones of mathe¬ 
matics lately suggests a few remarks upon the purpose 
which they are, or should be, designed to fulfil Their 
proper dbitct is that of supplying stimulus , and there is 
no doubt that the interest of a mathematical student is 
greatly encouraged by historical notes on the subject of 
his reading To the teacher, the history of mathematics 
IS a subject not merely of interest, but of vital import¬ 
ance, because the psychological history of a race tends 
to repeat itself, in little, in the mind of the individual, 
hence the proper order of teaching a subject is not 
nedessanly the most logical one, and mde^ the best 
compromise between logical sequence and what we may 
call histoncal sequence " is precisely the golden mean 
at which the teacher must do his best to aim A popular 
history does good if it awakens the teacher to some Idea 
of this the great nsk is that he may imagine that the 
popular history contains all the information that he re¬ 
quires. This is so far from being the case that he may 
^ actually in a worse position after reading his History*’ 
Chan before. Points of the highest importance are neces¬ 
sarily Ignored in a popular treatise, either from want of 
space, or because the author is afraid of fnghtenmg his 
r^ers with technicalities For instance, it is compara¬ 
tively easy Co ascertain the net results of Greek geometry, 
expressed in modem terminology, but without tome 
acquaintance with the actual works of Eudid, Archi- 
niedeg^ had‘^Apollonius, or they wrote tkem^ it is simply 
irapouible to have any correct ideas of the aims and 
methods of t^reek mathematicians. If our teachers of 
mathematics were really fomihar even with the “Ele¬ 
ments " of Euclid, instead of with a garbled version of a 
pact of It, they would be far better able to discuss 
sateUigently the question of “Eudid and his Modem 
Rivals.” 

Again, the real interest of the ante-Descartes penod in 
Eun^ consists m the gradual improvement of algebraic 
dotation, and of methods of arithmetical computation 
‘TWs question of notation it of the greatest interest from 
point of view What wo have now it simply the> 
JOfviviU of the fittest^ and may have to submit to modifi 
xladont more drmshc than any of us at present imagine , 
'ttUl It b far a he a d of its predecessors, and our admiration 
tff Architnedhs a^d Fermat is greatly enhapeed when we 
■teaBse the wretqliedly inadequate notation which they 
^ftad to employ. To luve msoed, even m a general way, 
eUs^ advance tf notatiod and method, is for more m- 
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structive and important than to know, for instance, that 
logarithms were invented by Napier of Merchiston, or 
that Newton discovered the Binomial Theorem, yet 
very little help m this direction is afforded by the popular 
history 

A really good history of mathematics in the nineteen^ 
century has yet to be written , it would probably require 
the combined labour of an organised body of experts, 
such as those engaged on that invaluable worl^ the 
“ EncyclopOdie der mathematische Wissenscha^n,” 
Until such a scientific history has been composed, it is 
idle to expect anything worth reading in a popubr 
treatise. It may even be questioned whether a popular 
wnter, however competent, could profitably deal with the 
subject at all, unless our methods of school teaching are 
greatly modified. For the history of modem mathe¬ 
matics IB not mainly that of individual discoveries, how¬ 
ever brilliant, but that of the systematic invesugation of 
mathematical notions, such as “ number,” “ continuity,” 
“function,” “limit,” and the like If these technical 
terms are ignored, even a popular sketch of the subject 
becomes impossible , yet how many of these terms are 
even approximately understood by any but mathematical 
specialists ? And what is the use of trying to explam 
the theory of doubly periodic functions to readers who 
are unaware that, m learning tngonometry, they were 
studymg singly periodic functions without knowing it ? 

G B M 


SCIENIIFIC LENS^MAKINC 
Theorie und Gackickte des pkoto^pknehin OkjecHve 
Von Monts von Rohr Pp xx + 435 (Berlin 
Spnnger, 1899 ) 

R. VON ROHR’S book contains much to attract 
students interested in the theory and development 
of photographic lenses The author is one of the 
scientific workers attached to Zeiss* manufactory in Jena, 
and has a practical acquaintance with bis subject 
The book is most instructive to an English reader, 
specially for the reason that while the debt due to the great 
English opticians of the present day, as well as to those 
of the past, is freely owned, and the author’s appreciation 
of the value of their work is warm and cordial, yet the 
contrast between the methods of the English school and 
those of the pupils of Abb6 and Schott is sharply drawn, 
and It IS clear that in the opinion of the author the future 
IS with the latter Schott and Abbd began in i88>< “to 
study carefully, as for as possible, all chemical elements, 
which in any form can become constituents of amorphous 
compounds produced by fusion, with regard to their 
influence on the refraction and dispersion of the com¬ 
pounds ” On this secure basis is raised the great Jena 
glass factory, to whose work the scientific world is already 
so deeply indebted. 

We doubt if any English manufacturer would have 
attempted thuy to improve his products, the new 
methods, the methods which Englishmen must adopt 
if England is to retain her place among the manufoctunng 
peoples of the world, have not yet found a home among 
us, and unless a change is made, England must cede the 
place of honour, not merely in lens-making, but m every 
branch of manufocturei 
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But to return to Dr von Rohr’s book. It is divided 
into two parts, theoretical and historical respectively, 
the fiM, occupying about So pages of the whole 400 in 
the book, is clear and interesting so far as it goes, but it 
IS hardly satisfying The authof has abstained, no doubt 
wisely from some points of view, from attempting to give 
the mathematical proof of most of his propositions , the 
result IS that the reader is often brought to a standstill 
with the question—But how does this follow 7 Without 
a much greater acquaintance with optics than can be 
gained from the book, he would And much of it diffiadt 
to read with profit. It is all very well to be told, to take 
at random a very simple example, that the correction for 
chromatic aberration for two colours depends, for a 
**thin'* lens, only on the focal lengths and refractive 
indices of the two lenses concerned, and not on the 
curvature of their faces—so long as the focal length is 
not altered by change of curvature—but an intelligent 
reader would like a proof of this 
The author starts from Gauss’ theory of lenses, which 
IS only applicable to small pencils centncally inadent 
and inclined at a small angle to the axis, he extends 
this practically by the assumption that lenses can be 
constructed for which Gauss' theory, freed from the 
restnction of nearly direct incidence, would hold strictly , 
and then h# examines the points in which actual lenses 
diAer from this ideal system 
Each error is discussed in turn, the method of correct¬ 
ing It IS descnbed, and the possibility of combining the 
corrections for various errors is considered Admitting 
the difficulty of inserting the mathematical proofs, and 
the proibability that if they had been inserted the book 
would have been useless to many for whom it was 
intended, it may be said that all this part is well done 
The result of the discussion is summed up on page 56, 
ID the section on Seidel’s five sphencal errors, and the 
impossibility of completely removing them from a photo¬ 
graphic object-glass A complete freedom from spherical 
aberration cannot be combined with absence of distortion 
for all positions of his object. 

A further section of this part deals with chromatic 
aberration , the relations between the conditions for 
freedom from both sphencal and chromatic aberratton 
in a thick lens are specially well treated 
The second, and by far the larger, part of the book is 
an histoncal account of the development of a photo¬ 
graphic objective, and this is wntten with great insight 
and judgment 

It may be felt by some that a too marked prominence 
IS given, ID the account of recent years, to the work of 
the Jena school, such prominence is only natural con- 
sidenng the circumstances of the author, and it ts certainly 
true that he shows a high appreciation of the work of 
the distinguished English opticians, to whom so much of 
the advance in photographic lenses is due. 

The work is very complete, it begins with the first 
camel* obscure nlade by Giambattista ddla Porta in 
1589, and carries us down to a lens patented by £ von 
Hoegh in 1899. The cuts illustrating the vanous lenses 
are carefully drawn—as fiu* as possible to scale—reduced 
to a common focal length of 100 mm , and the nature of 
the glass used is indicated by special shading Altogether 
the book deserves careful study 
NO 1587, VOL. 61J 


EXPERIMENTS ON ANIMALS. 

Experifnents on Ammals By Stephen Paget, with an 
Introduction by Lord Lister Pp, 369, 3 lUustrattons. 
(London Fisher Unwin, 190a) 


T here are many people who wnte about experi¬ 
ments upon animals, but only very few who have 
under their constant notice the actual facts relevant 
the subject In this connection, not merely is a knowled^ 
of fact required, but an intellectuality capable of ap¬ 
preciating the significance of fact The person roost 
competent from this standpoint is one of the Inspectors 
under the Act These Inspectors are most carefully 
chosen by the Home Office on account of special quali^ 
cations which they possess. It must not, however, be 
assumed that because they are the only officers paid by 
the Crown they are the only men of science who serve 
it Most realous and somewhat thankless help is afforded 
to them by those authorities who, by virtue of their 
position and attainments, are regarded as competent to 
support the canth^e in his application for a license or 
certificate. It would not, however, be comely for a person 
holding an official appointment to write a b^k upon the 
subject-matter of his office Every vivisector, a terrible 
term by which to designate any one who merely pricks a 
guinea-pig, knows foil well that no one, with the above 
exceptions, is more entitled to wnte upon the subject of 
animal experiments than Mr Stephen Paget, who for 
twelve years was the active and long-suffonng secretary 
of the Society for the Advancement of, Medicine by 
Research During this time most licensees under the 
Act were brought into contact with the author of the 
book before us. 

The volume does not simply concern itself with the 
working of the Act, but must be regarded as a weighty 
contnbution to the polemical literature of the subject 
It shows not only that the Act is vigorously worked by 
the authorities, l^t also enters largely into the question 
of the justification of animal expen men t 
The part of the book devoted to this subject will be of 
the greatest interest to the general reader, and it is 
sincerely to be hoped that he will take advantage of it, 
for, while the diatnbes of those who oppose all animal 
expenment are thrust almost weekly into the hands of 
the public, the altora pars says but little. Mr Paget 
classifies the experiments that have up to the presait 
been performed upon animals according to the in 
dividu^ field of medical science enriched by their 
results. The most casual reader must gather from his 
pages bow in almost every domain, medicine, using this 
term collecUvely, has learnt from animal expenment, 
and how the treatment of disease has by lU means ad¬ 
vanced from mediseval empincism to its present con¬ 
dition To twit workers in the medical sciences with 
the fact that certain discovenes in physiology, estab¬ 
lished by means of vivisection, have not so far led to the 
curability of apparently cognate diseases, shows a want 
of that intdlectuality which is capable of appreciabag 
the significance of scientific foct We might as well 
deny the value of the discovery of Afnca because some 
parts of It an uninhabitable. As hygiepic science adr 
vanccs, and oor knowledge concerning both the methods 
of extinction of pathogenic micro-organisms* and the 
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neutvaliMtidn of their injurious products increases, no 
doubt soRw of the now malanal swamps will be con- 
veited into thtmoK colonies, and so is it with physi¬ 
ology* when by further expennient our knowledge of the 
tmodus opirat^ of the change from the physiological 
to the pathological is more complete, many facts now 
apparently barren will bear fruit a hundred-fold 
Those who apparently with such unctuous satisfaction 
point to the inability of even modem therapeutics to 
cope successfully with certain deadly diseases, are 
surely supplying an argument for more experimentation, 
and not for less. If mediane has not denved the full 
benefit possible from physiological discovery, it will do 
so later on But what is regarded by the anti-vivisectors 
as a bepcfit? One of them asks quite recently, and 
apparently quite senously, what benefit has accrued to 
medicine from a knowledge of cerebral localisation 
Mr Paget deals with many points in detail which 
have formed the text of many of the more or leas 
scurrilous essays of both varieties of antivivisectioniats , 
he succeeds in showing that their case is only skin deep, 
and that when care and some erudition are applied to 
the elucidation of the individual instance, the facts 
appear in quite another light 
The last part of Mr Paget’s work is devoted to the 
Prevention of Cruelty to Animals Act itself He argues, 
With some rekson, that howeyer efficacious the Act might 
have been in 1876, since then a new science, bacteriology, 
hks practically arisen This science for the elucidation of 
nh problems requires a special kind of technique, simple 
enough, but for which the Act is ill adapted At the 
conclusion of this chapter some interesting accounts are 
given of questions in the House of Commons concerning 
Che working of the Act, and some interesting letters 
reproduced, emanating from antiviviseccors, and threaten 
iQg her Majesty's ministers with political destruction if 
they failed to use their influence against expenments on 
animals The President of the Board of Agriculture 
seems especially to have incurred their wrath 


OUR BOOK SHELF 

Cydopidia of Classified Dates By Charles E Little. 

Pp vii + 1454 (New York and London Funk and 

Wagnalls C^, 190a) 

It may be doubted whether this bulky volume is of 
sufficient value to justify the immense amount of labour 
that must have been spmt in its compilation There are 
no less than 95,000 entries of important (and unimportant) 
historical event^ classifled geographically, chronologically, 
and according to their nature, so that the where, when and 
what of any event can be discovered. The volume is in¬ 
tended to be a universal history, a biographical dictionary, 
a geographical gazetteer and many other books com¬ 
bined , in short, an omniscient and international Domesday 
Boole The only parts with which we have any concern are 
the divisions of saence and nature included among several 
other groups of events recorded for each of the seventy- 
nine geographical divisions, which are arranged in alpha¬ 
betic^ order Many ofthe entries appear vague and tnvia!, 
and some are misMading, if not actually incorrect As 
instances of information whKb comes under one or other 
of tliese cnticlsm% the following may bo cited '-108a a 
widespread earthquake is felt, 1737, Dr James Bradley 
discovers the iranatlon {sic) of the narth's axis, 178^ 
Walker produces ice m summer by means of chemical 
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mixtures ; 1783, Herscbel proves the bmdiag {sic) rotary 
mdtion of the stars, 1787, quicksilver is frozen without 
the aid of snow or ice , 1827, the spectrum analysis is 
worked out by Herscbel, 1848, William Lassell dis¬ 
covers the eight (m) satellites of Saturn , i8}2, Sir 
William Thompson {stc) discovers the dissipation of 
energy , 1861, Mr Thompson, of Weymouth, photo¬ 
graphs the bottom of the sea, 1867, nitrous oxide gas 
Oaugbing gas) is introduced , 1881, telephotography is 
invented by Shelford Did well, 18^ the bones of a 
hippopotamus are found imbedded in clay , and there 
are many others 

But the sins of commission arc as nothing in com¬ 
parison with those of omission The only events recorded 
under science and nature in 1894 are the meeting of the 
Bniish Association, and the departure of the Jackson- 
Harmsworth polar expedition , in 1893, an earthquake 
and a flood , in 1892, two earthquakes , and in 1891, the 
meeting of the international congress of hygiene and 
demography 

Juc^mg from these facts, no senous attempt has been 
made to trace the progress of science in any of its 
branches in latter years. From our point of view, there- 
fote, the book is of little value In a charitable spirit we 
trust Its merits in other sections help to make up its 
deficiencies in those refernng to scientific matters, 

Justus v(m Ltebtg und Chrtsitan Friedrich Sekonbetn 
Brtefwechsely 1853-1868 By Georg W A Kahibaum 
und Eduard Thon Pp xxi + 278 (Leipzig Johann 
Ambrosius Barth, 1900) 

The correspondence of Faraday and Scbdnbein, which 
was noticed m a former issue (Feb 8), finds a com¬ 
panion volume in the work before us, which comprises 
133 letters covering a period of fifteen years Of thete 
letters, eighty four are from the pen of Schdnbein The 
same care as regards editing and annotation which was 
observable in the pre\iou8 volume is a conspicuous 
feature of the present work. 

The subjects d^alt with by Sch 5 nbein are chiefly those 
which are referred to in his letters to Faraday, more 
especially ozone and the work arising from his investiga 
tions of that substance Some of the letters are more or 
less personal and political, and will be found very inter¬ 
esting reading Liebig's letters also are replete with 
topics of interest in the history of chemistry, and will 
repay detailed consideration 
Among the subjects dealt with are fermentation, food 
preservation, meat extract, and agricultural chemistry 
it must be remembered that the views concerning fer¬ 
mentation, and the bearing of chemistry upon agnculture, 
were at that penod m the polemical stage, and this 
imbues Liebig's statements with special interest Both 
writers alio from time to time soar from the common¬ 
place recital of facts and discoveries into the higher 
regions of speculation and philosophy Liebig's views 
on the place of Bacon m philosophy and science are 
referred to by Schfinbem witn approval (p. 166) SchOn- 
bein's views on theory as a stimulus to new discovery 
(p. 2 j 6) will also commend themselves to the majority of 
readers 

It will be gathered from this brief notice that the 
volume under consideration is as valuable a contnbution 
to the history of science as its predecessor R. M 

Cstui e Git^pome By £ von Hesse Wartegg Trans¬ 
lated into Italian by Captain Manfredo Campono 
Pp* 556 f dlustrated by 168 woodblocks, 72 plates, 
facsimiles of itianuscnpts, and one map (Milan 
UInco Hoeplt, f9oo>) 

The opening up of China to foreign commerce has 
naturally created a demand for books dealing with the 
country and its inhabitants considered from every aspect, 
their religion, their treatment of missionaries, their laws, 
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their lecret BocictScSi their educadonal systems, their 
army, their monetary sj^stems, postal arrangemenfs, 
bank^ theatres, and public institutions generally This 
book IS a traveller’s account of the country, with no pre¬ 
tensions to be regarded as scientific ; indeed, in reaoing 
the bocd: with a view to matters of direct scientific 
interest, we have found nothing more noteworthy from 
this as^ct than the descnption of the Chinese methods 
of performing calcnlations and of teaching anthmetic in 
schools. In connection with Japan, attention is called to 
the serious competition on the part of the Japanese, 
which threatens to undermine European commerce in 
the East, and the translator, as president of an Associ¬ 
ation for trading with the East, corroborates this view 
Europeans have been engaged by Japanese firms to 
teach them European methiMS of manufacture, and 
Japan It now sending out goods preasely similar to those 
of European make, and with the trade marks copied on 
them, and is able to sell them at lower prices than the 
Germans It is particularly in the competition to supply 
the Chinese markets that Japan seems likely to outstnp 
Germany most effectually 

PracticeU Chemistry Part 1 Dv William French, M A, 
FIC Pp XVI+ 136 (Lonom Methuen and Ca, 
1900) 

An Introduction to Quatitattve Analysts By H P 
Highton, MA Pp xii+xyo (London Kivingtons, 
190a) 

The many excellent elementary text books now available 
for students of chemistry ought to have a very distinct 
influence upon chemical teaoiing in schools. The two 
books under notice differ in several respects, but each is 
the work of a teacher who knows the capacity of a school 
curnculum for science, and the limitations as well as the 
capabilities of the human bov Mr French's book 
follows more or less closely the chemical subjects in¬ 
cluded in the syllabus of elementary physics and chemis 
try prescribed for Evening Continuation Schools. The 
syllwus IS a reasonable one, and therefore it has been 
possible to descnbe a course of work which will meet 
with the approval of the advocates of rational methods of 
instruction in chemistry Intelligent work in experimental 
science is now encouraged by the authonties of the 
University Local Examinations as well as the Education 
Department, and Mr French’s book provides a course 
of instruction which may be adopted with advantage, not 
onivby teachers who have the requirements of examiners 
ana inspectors in view, but who desire also to cultivate 
habits of observation and reasoning in their pupils. 

Mr Highton's book conuins a carefully graduated 
course of practical chemistry which will serve as an 
introduction to simple Qualitative analysis. It is not so 
distinctly a product of tne “heunstic” movement as Mr 
French’s book, and is largely devoted to systematic 
analysis. The first part conuins simple qualitative ex- 
penmenu and preparations leading up to analysis , while 
the second comprises all the metals and acid radicals 
not included in Fart 1 ,and met with in simple qualitative 
analysis. The third jmrt deals with the separation and 
identification of the separate parts of a mixture of two or 
more simple salts After a pjpil has been Uught to 
think, a course of practical chemistry such as this may 
be intelligently penbrmed, but if he is introduced to 
chemistry by reacts and precipitates, the educational 
value ofhis work will be very small Mr Higbton has sue 
ceeded in makiag a useful course of analytical work for 
boys Preparing for examinations in practical chemistry 

Essed de des Temps prikistoriques By M 

RoiseL Pp^fia (Pans Felix Alcan, 1900} 

Ah essay iit^Milch evidence for three glaaal epochs is 
made the fatos of a division of the Quaternary penod 
into seveiynstinct ages, extending from the year 88,000 
BlC. to^W A.D. 
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Atmospheric Blectricity 

From a paragraph In the "Notes" m Naturb of Msich 1 (voL 
1x1 p 4sa)t it will be seen that the theory advanced hj Mr. 
C T R Wilson, of the Cavendish Laboratm, Carobrite, aqd 
recently inpport^ by Elster and Geitcl, of the origin oc atm^ 
ifdiencelectncityugMiially crystallising and becomiiwsoceptea, 
as might be expected when supported by such anthormea Thia 
theory it founaed on the very beantiftil and interestiAg experi¬ 
ments of these investigatort, which show that there are kwii in 
our atmosphere, and that these Ions can form nuclei for the con¬ 
densation of water vapour t and, further, that the negative tons 
beoDme centres of condensation with a less degree of super- 
saturation than the positive ones, and consequently during con 
dentation they will be the first to be carried down fay precipi¬ 
tation, the positive ions beii^ left in the atmosphere 
Before meteorologists accept this expianatioo of atmospheric 
electricity there arc some points I would like to place before 
them for their consideration. These ions do not act as centrea 
of condensation unlera the air be highly supersatorated, whilst 
dust particles are active in saturated cur, and some of them in air 
that u not quite saturated So that before we can accept this 
theory of the electrification of the air we must be sure there la 
such a thing as dust free air in our atmoaphere 1 bccauM if there 
IS npl there can be no such thing as the luperraturmted air 
required to produce this separation of poutive and negative loni^ 
Mr Wilson is evidently conscious of this difiicoltv {PAiL 
Trans vol cxciu. pp. 289-as he adds a note to the end 
of his paper, in which he states that there is no evidence of 
supefAturatiun in the atmosphere , but he also says there is an 
equal lack of evidence against its existence, and whilst admitting 
It cannot exist in the lower dust charged layers of the atmosphere, 
he u reluctant to give up the theory 00 that account, and 
supposes It may be possible that cloudy air may be purified of its 
dust as It ascends, by the dust particles becoming weighted by 
the vapour condensed on them, when ihgr will fall, or the air 
may rise up through them and be dust nee when it escapea. 
Now any one who has been in clouds, or knows the slow rate at 
which Cloud particles descend, will be aware that this process is 
an extremely slow one, and compared with movements of the 
cloud os a whole very insigiuficant But suppose we fnve the 
clcKid every chance to get free from its cloud p^clcs let it be 
kept quite still and free from eddies, and time allowed for all 
the water particles to fall out of it Now what would be the 
condition of the air afterwards ? Practically what it was before 
the cloud was formed There would be a smaller number of 
dust particles in the air, but there would still be plenty to form 
a number of clouds In succession if the vapour supply was not 
exhausted When a doud forms in oidinary impure air, only n 
imall proportion of the dust particles become active centres of 
condensation, whilst many reemve no charge of vapour On the 
Rigi Kulm {Trans Roy Soc Edio vol xxxvU. Part in. 
No aS) 1 have counted u many as 3000 and 4000 dust particlea 
per c c in clouds, and on one occarion as many as 7700 In m 
dense cloud. Whilst In fog, whidi we may call a low leyel 
cloud, I have Observed as many as 50,000 dust particles per c.c. 
With ihousands of dust particles in each cubic oentimetre it U 
evident a cloud has dost nuclei sulficlent for making a numb^of 
clouds should the first formed cloud particlea be precipitated, aa' 
these dus^ particles will move with the air, whilst the ctoud 
particles nil out 

No doubt clouds do not always have such larM numbefs df 
dust particles in them as the douds above referred to, but 
cumulus clouds seem to be always pretty well supplied in that 
way, eipeoaliy over eootioental areu. Then, as the qnihtity 
of water to be condensed Is Hmlted to tfac Amount the dcM 
takes up with it from the surfonne of the earth^as It k kdt,; 
likely to have any vapour addfd to It unless it foils below the 
lain cloud fovel—there seems generally to be enough dUst; 
pertides to oondense all the water 
We must further remember that nature h eoonomkaT In ita' 
use of these dust particles, Jf the coohng is Uldng place 
rapidly, a large number of partkles at code become ai0tm» 
but aftera doe a number of them lost theif loud of wuterl^ 
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dtfylag and only a tofficitat nombef to do the work bdng 
retaiM oa duty, the others to the lesenre {Trans 

VUsf Soc. Edtn. vol xxxvli Auill. No ao). It may be 
also as well to remember that even sapposlfw all the dust to be 
prtelpiuted out of the air, nature may m able to manu&cture 
noiii npplies {Tmms Roy Soc Edln. voL xxux Part 
I No. 3). If there an any gaseoiis impurities in the air. 
'such as ammonisa nitric acid, nitrous actd. peroxide of h)dro 
gen. sulphurous add, suli^urettcd hydragen, hydrochloric 
acid or chlorme, the snnriilne will convert them into nuclei, 
whidi do not require a hl^ degree of supemturation to make 
them active centres of oondenaatiOD 

There Is another point in connection with condensation by 
metuis of ions which may be referred to here It does not 
seem probable that ions could ever cause the fonnauoo of a 
cloud though they might give nse to rain If the air becomes 
so supersaturated as to make them active centres of condensation, 
It will then be In an unstable condition. It will, in fact, be in 
an explosive state—explosive centripetally and not centrifugally 
as usual Whenever any ion, in air in that condition, owing to 
any advantage of lu constitution, or difference of temperature, 
pressure, or saturation m the air surrounding it liecomes active 
before the others, it will grow extremely rapidly, and at once 
begin to fall; and as it will fisll through highly sapersaturated 
air, It will relieve the tension all along its path, and so grow 
rapidly, and soon become a min drop and fsJl to the earth In 
Mr Wilson’s experiments cloudy eoMensation ukes place with 
ions u nuclei, but in hu apparatus the expansion is nearly in 
stantaneoui, and no particulv ion has time to take advantage 
over the others, and many are thus formed at the same Instant. 
There ia suit another point which requires conndention. What 
would the effect be in a rising column of air if it could not call 
on the reserve heat, latent in its vapour, till it had nsen to a 
higher elevation than is necessary wh<m dust is present 

So as our knowledge goes, It can hardly be there is 
suchji thing as dust free air in our atmosphere, and the cases 
in which low numbers have been obseri^ are 10 extremely 
care that they can hardly have any bearing on a phenomena of 
such widespread existence as atmoipheric electncity, even 
chough we suppose those few particlei to be afterwards got rid 
of We cannot suppose the powtive 10ns will always remain tn 
the atmosphere, because if the conditions are ever such as to 
canse the fall of the DMatlve ions, the positive ones will also 
afterwards fiill with only a slightly greater increase in super 
saturation 

Fftim what has been stated above. I think we must defer ex- 
presslDff an opinion on the value of this th^My of the source of 
atmospheric electndty. and wait till tome stronger evidence u 
produ^ that the air in our atmosphere 11 ever Asolutely dost* 
free, so as to permit of the sopemturatlon becoming great 
enough to cause a separation of the negative and pcMitive 10ns. 

Ardcnlea, Falkirk, March 17 John Aitken 


Baempe of Gaaea from Planetary Atmoapherea 

In the '* Astronomical Column” of last week’s Nature, on 
P* 501, you give an abstimet of a paper by Mr S R. Cook, of 
the Univervity of Nebraska, and quote the passage in which he 
points oat that the present writer, when investigating the emape 
•of gases from atmospheres, does not base bis argument upon 
the determination by the kinetic theory of the reUtlve number 
of molecules which would have a velodty sufficient to enable 
them to escape from the earth or planet ” 

This is so and the reason is that no such determination 
oklited until that arnved at in the paper criticised by Mr Cook, 
where data drawn ftom outride the Unethi theoryare employed 
to lui^lement what the kinetic theory teaches. These auxiliary 
data are (l) that the moon has not retained an atmosphere. 
uaA (fl) that the earth and Venus do retain the vapour oT water 
in their atmotpheces. 

Mr Cook supposes that Blaxweirs law fbr the distribudon of 
the speeds of the molecules when a gaa exists under normal 
«oiuntioiu luy legltlmatdy be employed tb obtain the rate of 
tbeesdspe woiq an atmosphere. But in this he overlooks (i) 

^ (be fact that the molecides that escape are emitted excluslvriy 
(from that outcrtpolt layer of the atmospb^ throughmit which 
the molecttles are within striking cUstance of the. void space 
fwondi and (3) the important drcumstance that the mole* 
exist within this altogmher sp e ci a l layer under conditions 
eanrely remote frmo those which are assumed by Maxwell in the 
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proof ^ of his law. so that Maxwell's law fsilt us just whm we 
want Its help, vis. m that part of the atmosi^ere from which the 
entire of the escape of molecules takes plnce 

This upper stratum of the atmosphere, which is prttebly s ome 
miles in depth, is limited on its inner side by a deeper-seated 
stratum of air, and on the outer side by a stratum of virtually 
empty space, that is, by a space tenanted only by molecules which 
seldom or never meet with encounters while within that space, 
and are therefore to be regarded as tcmporanly or permanently 
beyond the atmosphere As to the stratum which is above spoken 
of as the outermost of the atmosphere, molecular encounters 
lake place in it, and whenever an nnuinal speed Is generated in 
any cn the mol^ules which occupy it (os happens frequently to 
every molecule of a jj^) these molecules have an opportunity of 
placing themselves Mymd the reach of those subsequent en¬ 
counters which, m gas under normal conditions, are what tone 
down the frequently recurring irregularities and bring about 
an approximate conformity with Maxwell’s law within a suffi" 
cient volume of gas of uniform density, and surrounded by gas 
of the same density 

Nevertheless, the numerical results obtained by Mr Cook, 
though arrived at by a faulty procen, are not useless. They 
have A certain value, inasmuch as it can be proved that the 
actual escape of gases from an atmosphere Is more rapid than it 
would be if Maxwell's law governed that rate Accordingly, 
Mr Cook’s numbers furnish a oimpuled rate which we know tlut 
the actual rale must exceed, and may largely exceed This in itself 
is valuable information, and would be important inrormation, if 
we had no better way of investigating the problem 

Like Mr Cook, Che present writer, when he first entered on 
the investigation of the escape of gases from atmoapheres In 
1867 or 1808, hoped that Maxwell’s law for the distribution of 
the speeds of the molecules under normal conditions would 
render aid, and it was only when he found that Co oonduct 
the inquiry in this way could not furnish correct results, that 
he cast am>ut for some other way of approaching the problem, 
and finally adopted that which ii develops in his menmr * 

G Johnstone Stonky 

8 Upper Hornsey Rue, N , March 35 

Sute of Practical InatrucUon in Phyaica. 

Wn H the view of obtaining comparauve statistics of the 
organisation of practical instruction in physics, I have recently 
sent a lut of questions, with table of different manipulations, to 
the directors of all the physical laboratones with the addresses 
of which 1 am acquainted. 

Through the mramm of your esteemed journal, may I ask the 
directors of the laboratories, who, by any reason whatever, have 
not received thu lut, kindly to inform me, so Chat I may at once 
forward the same: I should like to make the same appeal to 
the directors of the mechanical, electrical engineering, rieotro 
chemical, physico-chemical, See , laboratories where part of the 
practical work is of a purely physical character 

Boris Weinberg 

University of Odern, Russia, March 17. 

Indian Corn 

I HAVE just found in Nakamura’s '* Kimmft Osni,” first 
edition, 1660, Book xvl fol 7^, a Japanese wood-cut of Indian 
corn, with its Japanese and Chinese names as 1 gave in my 
previous letter (p 39a, an/s] Thu figure proves that, though 
kaempfer does not mention the plant m his ** History of Japan,” 
1737, yet, through hu seeing to it, be must have recogniitt as 
a the introduction of qu^e to Japan before the lime of hu 
soioum in It { for most illustrations of the biological objects m 
hu noted " History ” (voL 1 tab. ix -xiv) are actually found 
to have been rcpririuced from the above mentioned, once very 
popular, Japanese cyclopmdia (Books xli ~xv ) 

KVMAOVbV Minakata 

I Crescent Place, South Kensington, S W , March 9 

The Bacteriology of the Soil 

1 SttOULP be much obliged if, through the columns of Nature, 
you would give meUhe names of the bust books in English or 
German which deal with soil (agricultural) bacteria. 

Thos T Watson 

Rosdy Cottage, Collier Street, Carnoustie, March 36 

Jtfax for January x86o. p. n. or vol 1 of hb'*ColUcUd 
Papara, p 380. 

Tnuuuc/Jimt ot tho Ropal T>ubJin SocHijr, voL vL Fart 
13 , or Asirtfkyskml January 189S 
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Spotted Creeper appearing as Saipomu spihnatus sai* 
vadorii^ while the Indian form would be distinguished as 
typtcus 

As regards the general scheme of classification for the 
**order^ the author adopts the one proposed by Dn 
P L Sclater in 1880, and although there are doubtless 
some respects in which this scheme is susceptible of 
emendation, it is a very woricable one, and has the great 
merit of simplicity 

A somewhat instructive parallel may be drawn between 
the avian and mammalian faunas of South Africa. Atten¬ 
tion has been already drawn to the larm number of 
genera of birds peculiar to Africa, not Ale examples 
occurring in the families of the Starlings {StumitU^) and 
Weaver Birds {Plocudae) , and these may be regarded as 
the analogues of the many genera of Antelopes likewise 
characteristic of the country But the parallelism by no 
means stops here Many of the species of the Antelopes 
(as well as other mammals) are restricted to the area south 
of the Orange River, but are represented by kindred 
types in the districts to the northward of that tfver 
Among the Passerines we may notice the Red shouldered 
Glossy Starling i^Lamprocolius phaini€opt€rus\ the Cape 
Weaver Bird {^Sttagra capemiis)^ the Cape Long tailed 
Su^ar-Bird {Fronurops cafer\ and the Cape Sun-Dird 
{ptnnyrts €halyb€us\ as well-known species exclusively 
confined to the Cape, but represented in Natal or in 
districts still further north by allied species or subspecies, 
precisely in the same manner as are Antelopes. Evidently, 
therefore, we have to deal with some deep seated cause 
which has modified a large portion of the Cape fauna, 
but the exact nature of this cause has yet to be worked 
out 

So fiir as we have had an opportunity of testing them, 
Mr Stark's diagnoses and *'keys" to thor vanous genera 
and species he descnbiu are all that the most exacting 
ornithologist can desire But the work is very imper¬ 
fectly descnbed, as in the lamented author’s last words, 
embraces a large stretch of country whose animals have as a mere ^ Catalogue ” On the contrary, it contains 
a wider geographical range The present volume treats some delightful and interesting descriptions of the habits 
of about one-half the total number of Passenne birds met and mode of life of Afncan birds, of which we know far 
with in the area under consideration It is satisfactory too little. Witness, for instance, the author’s description 
to find that in the treatment of his subject the author has of the “ showing-ofT” of the male of the Cape Long tailed 
seen fit to follow, so far as practicable, the plan of Siigar-Bird,‘ the illustration of which we are enabled by 
arrangement and description adopted by Mr Oates in the courtesy of the publisher to reproduce Towards 
his contribution to the “ Fauna of British India,” under the end of April or beginning of May,” he writes, “the 
the editorship of Mr Blanford males, when not feeding, fighting, or chasing one another 

Accordingly we have, so far as the present volume and with shrill cnes, may be usually seen perched on the 
Its successor are concerned, the great advantage of having summit of some prominent bush or young pine-tree, their 
the faunas of the two great old world dependencies of the long, flexible and curved central taiU&ithcrs blowing 
British Empire described on a similar plan, so that they about in the wind, often in a reversed curve over the bird^ 
are readily comparable with one another And how ex head At intervals one of them will mount twenty or 
traordinanly dinerent is the avian fauna of South Afnca thirty feet in the air, incline his body backwards, violently 
—especially as regards its host of peculiar generic types jerk his tail up and down, and at the same time rustle the 
—from that of Peninsular India, can be ascertained at a feathers together, and bnn^ his wings with shaip, re 
glance by comparing the systematic index in Mr Oates’ soundinn 'claps’ against his sides, Wore returning to 
volumes with that m the one now before us. bis perch to indulge in an outburst of song Occasionally 

And yet, in spite of this great general ftiunistic a male may be seen to throw the longer tail feathers into 
^tfierence, there are in birds, as in mammals, a cerUin a double curve At the same season the hens amuse 
number not only of genenc, but likewise of specific types themselves by flying round and round m a small circle ” 
common to the two areas. A cose in point is afiforded by Special attention has been devoted to mdification, and 
the Spotted Creeper {Saipornis spflomdmsX the Afncan the illustration on p^e 76, in which the nesu of three 
and Indian forms of which are regarded by the author as speaes of Weaver Birds are shown in a single tree, la 
worthy only of subspecific distinction. And we are ^lad highly noteworthy Still more remarkable are the three 
to notice that, not only does the author give an unqualified enormous dome-Aaped nests of the Sociable Weaver- 
adherence to the manifold advantages mfered by tnnomial Bird depicted in the photogravure on page 117 Before 
noinpnclature, but tlmt he has not been frightened by the dismissing the subject of illoitrationt, it may be mentioned 
bugbearof “absence connecting links” out of regarding that these are in the mam restricted to the head and 
closely allied, but widely separate, forms as local races, wing, which afford the best diagnostic features of the 
Consequently we have the Afncan representative of the spedes described. The mere fact that they were drawn 
i^tim Fauna of South Africa. Btrdi. ’ Voi L By A. C Stark, M R by Mr Grfinvold IS a soffiacnt guarantee of the excellence 

isofci ^ of their execution. 

“Tbu Bird* of Africa, oomwhlnf nil iht Spacwi which occur in the 

KthioobB IMoii.'* By O SU Shdlay Vol U1I96. Vol U. Putt. 1 Thaooly error w« hav* hkhtrto notkaS In tha book b lhaithii Dlourw 
(London^ R. H Fortar, igoo.) tkn U httarad latlaad of P 
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THE BIRDS OF AFRICA ’ 
appearance of the first volume of the history of 
^ Its fauna at a time when all our attention is con¬ 
centrated on South Afnca is doubtless in a great degree 
accidental, although nevertheless opportune, if only as a 
reminder that, when the present p«nod of stress and 
anxiety has passed away, there are matters other than 
war and armaments demanding our attention in that 
part of the globe It was a fortunate circumstance that 
the editor of the senes—Mr W L Sclater—was able to 
secure for his first volume the valuable services of a local 
ornithologist, well acquainted, not only with the birds 
themselves, but likewise with their habits and the locali¬ 
ties they frequent Unhappily, the labours in this world 
of Mr Stark are ended for ever, his career having been 
terminated, as he stood at the door of hts 0}^n house in 
Ladysmith, by the fragment of a shell which struck him 
dead almost on the spot It is said that his last words 
were “ Take care of my Catdoubtless refernng to the 
present volume and its successor, of which latter we 
believe we are right in saying that the MS was complete 
at the time of the author’s death 
The fact that Mr Stark’s last thoughts were for the 
safety of the scientific labours on which he had expended 
so much time and care confers a pathetic interest on the 
appearance of the volume before us, and should go far to 
disarm hostile cnticiam, were such otherwise called for 
Fortunately, however, under no circumstance would there 
apparently be much, if any, room for unfavourable com¬ 
ments, as the execution of the work seems, from all 
points of view, excellent and praiseworthy 
As stated in the editorial preface, the senes, of which 
the present volume forms the first instalment, is intended 
to deal with the fauna of that portion of Africa lying to the 
southward of the Zambesi and Cunene Rivers, and there¬ 
fore includes, not only the very peculiar and restneted 
assemblage of animals characteristic of Cape Colony and 
the other distncts south of the Orange River, but likewise 
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In condution, we can scarcely bestow a higher meed of ■ 
praise on the labours of the late Mr Stark than the 
eapression of the hope that the subsequent volumes of 
this vaiuable senes wiJt be equal to ment to the one 
b^ire ua 

CapUin Shelley’s work covers a much wider field than 
that « Mr Stark, embracing all the birds of Afnca south 
of the Tropic of Cancer, together with those of Madagascar 
and other islands off the African coast In other words, 

It describes the avi-fauna of the Ethiopian reaion in its 
more extended sense A notable feature of the second 
part IS the besutifol senes of coloured 
plates with which it is illustrated , the 
portraits of the birds, as in all Mr 
Grdnvold’s work, being remarkably 
true to nature, and at tne same time 
forming artistic pictures. 

The first volume, which made its 
appearance four years ago, consists 
Of a classified list of the genera and 
species of Afncan birds, with refer 
ences to the works in which the 
names first appeared With the 
second volume commences the dc- 
scnptive portion of the work , the first 
-part, in addition to containing the 
Angola Pitta and the two other Ethi 
opian representatives of the ‘*Oh^o> 
myodm,” being devoted to the beautiful 
bun-Birdf, or Nfctanniidae 

With reference to the plan of the 
work, It IS stated in the [introduction 
that It will ** consist of a senes of handy 
volumes complete in themselves,” and 
that the second volume‘’will be an ac 
ceptable work to the Field Naturalist, 
for whom mknv of the notes will be 
specially intenaed ” From these stale 
ments, we venture to think, it may 
be inferred that the work is in¬ 
tended to supply all the needs of 
the Afncan ornithologist when work¬ 
ing alone in the wilds, far away from 
a library But, on examination, we 
doubt whether this is altogether the 
case For example, when the genus 
of a bird has been changed, there is 
in most cases no possibility of finding 
out the name under which it was 
originally described , the references 
in the first volume merely giving the 
name of the author of the species, and 
the place and date of publication, 
without mention of the genus N either 
can we appro\ e of the mode of arrange 
ment of the references themselves We 
have, for instance, on page Bq, the 
fallowing, viz ^Chalcofmtra senega* 

/^r(Linn ), Shelley, B Afr i No 47 
fiBpfi) • Cmngris unegaiensis^ Shelley, 

Mon- Nect. p 267 (1878), Neeimma 
semegakmsisy Bocage, J f O 1876, 
p 415 Apart from the omission 
of the references to the Linnean 
g^Di and place of publication, the 
anangement of these references is, we venture to 
submit, toutly unjustifiable, and they should have 
been put m ^ust the reverw order, when they 
would accord with their chrondogy As a matter of 
&ct, references to the author’s previous works are, 
we think, a great deal too eminent. Moreover, the 
c ouMifcated sysitm on which the auChoh nukes his 
is Uable to lead to ffwt confusion in the event 
of aair tjryq^puphical error Tor example, the omission 
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of a couple of brackets on page 95 of the first \ olume 
would lead the reader to believe that a certain bird was 
desenbed as Newtoma brunneicauda three years before 
the date of publication of the genenc name ' 

In regard to the arrangement of the families of Passcres, 
It IS a matter for regret that there is much divergence 
between the present work and that of Mr Stark. In the 
latter the arrangement is from the highest to the lowest, 
commencing with the Corvidae^ and concluding with the 
‘^Ollgomyodac ” Captain Shelley, on the other hand, adopts 
the opposite plan, commencing with the “ OligomyodiC ” , 



FiO. I —llsU of tbo Cop* Lots Uilod Sugar Bird ahowlDg-off ” From Stark s *' Btrdi of 

South AfHca." 


and in this he is no doubt perfectly justified, although we 
are at a loss to ascertain why he follows on immediately 
with the A^eUnfdifkdae^ which are usually placed near the 
middle of the senes. Apart from this, we have no 
hesitation in saying that, in a matter which is really of no 
importance at all, it would be a great convenience if 
ornithologists could agree to follow the same method of 
arrangement of the urailies. And this reminds us that 
there is another difference between Captain Shelley and 
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Mr Stark , the former adding the termination “formes” 
to the names of the orders Here againi although we 
regard the addition of the termination in question as 
totally superfluous) and at the same time ugly, we should 
be quite prepared to sacnfice our personal prejudices for 
the sake of uniformity 

The descriptive portion of the work appears to be 
carefully executed, and the “keys" seem to be well 
drawn up While quoting from toe publications of the 
numerous field-naturalists who have wntton on African 
ornithology, Captain Shelley is by no means dependent 
alttmther on the observations of others for his accounts 
of the habits of many of the birds he describes, since be 
himself has twice visited Egypt, and has likewise travelled 
in Cape Colony and Natal, where he had the advantage of 
meeting such well known local ornitholc^istp as the Messrs. 
Ayres. As a “ bird-country " Captain Shelley speaks very 
•enthusiaatically of Afnca, observing that it “may fairly 
claim to be the metropolis Of the song-birds, for the bush 
resounds with their melody , It is the winter home of a 
large proportion of our most attractive small birdii sUch 
as the nightingale and the many warblers Which enliven 
our English gardens and surrounding country m summer, 
as well as tne swallow, our well-known harbinger pf 
spring ” 

Mention has already been made of the beauty of the 
plates illustrating the second part, and it may be added 
that the typography and general “ get up " m the work 
are beyond praise. If the same high standard be main¬ 
tained in the succeeding issues, the complete work 
cannot fail of proving highly attractive to all oird^lovers 

R L, 


NOTES 

rROt W C Brotork, of the University of Christiania, the 
disdnguished Norwegian geologist, vnll deliver the second 
course of the George Huntington Williains memorial lecturea at 
the Johns Hopkins University during next month Prof 
Brdgger is the most prominent Scandinavian geologist, and has 
frablUhed a series of memous upon the geology of Southern 
Norway that have given him rank among the leading investi 
gators of his time As the Williams lecturer, be follows Sir 
Archibald Geikie, who opened the lectureship two years ago 
with a course upon the founders of geology Prof Brdgger will 
•lecture upon ro^em deductions regarding the origin of Igneous 
rocks, a su^;}ect that has commanded the attention of many 
geologists in recent years. 

The Royal Meteorological Society will attain its jubilee on 
Tuesday next, Apnl 3, having been founded on April 3, 185a 
The ceicbiation of this fiftieth anniversary will be commenced 
at a commemoration meeting to be held on Tuesday afternoon, 
when the President, Dr C Theodore Williams, will deliver an 
addreu, and delegates from other sodet ie s will be received A 
conversaxionc will be held at the Royal Institute of Painters in 
Water Colours in the evening In addition to the pictures in 
the gallents, there will also be an exhiHuon of meteorological 
inatrumenta, models and photogra[dis, and lantern demonstra- 
'tions will he given by Colonel H M. Saundera, Mr T C 
Porter knd Mr W. Marriott On Wednesday, Apnl 4, there 
will be an excursion to the Royal Obcervatory, Greenwich, and 
fl dinner at the WestmAatcr Palace Hotel As a memento of 
the Jubilee of the Society, a bronse commemorailon medal 
beannf on the obvene a portrait of Luke Howard, T K S , has 
been struck 

The New York EUctrual Eivuw states that the Nonh 
German Lloyd has deckted to equip all its swift steamships with 
wireless telegraphy apparatus to announce their proximity to the 
German coast The JCatur WHMm dtr Gresse hu been 
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equipped with the neoesmry Instruments, and aaittUai OQ^has 
hten installed on an island near the mouth of the Ems In the 
North Sea. The ship will thus be able to exduuige dfUals 
with the mainland long before the is sighted, or has pasSed oat 
of view when outward bound The question of installing wire¬ 
less telegraphy apparatus on the Nantucket Shoals Lightship, off 
the Biassachosetts coast, is under consideration by the Light 
house Board Incoming steamships, siiiiilarly equipped, could 
thus be reported many hours before they could be sighted at 
Fire Island. 

M Crevat Durand, who recently died at Fontaineblean, 
bequeathed to the Pasteur Institute the sum of 100,000 franoL 

Dr. Patrick Masson, professor of medical pathology at 
the English Colonial School of Medicine, has been elected on 
associate of the Pans Academy of Medidne 

I r u stated that Dr Edward Ehlers, of Copenhagen, la about 
to proceed to Crete to make arrangements lor the segregation 
of the lepers on the uland. There are about aooo of theses and 
they will be placed on a small island off the north coasL 

The death is announced, at New York, of Dr Oliver P* 
Hubbard, formerly professor of chemistry and geology in Dart¬ 
mouth College, and one of the founders of the American Asso¬ 
ciation for the Advancement of Science 

It is reported that the Lemaire scientific eipedlUon has 
reached Tenka, after a succeuful and peaceful journey of 3000 
kilometres along the border of the Ctmgo State Three days 
east of Loalaba Mission the expedition met Major Gibbons, 
who was on his way to Tanganyika, vsa Lafoi, and thence to 
the Nile 

We team from Seteme that under the direction of Prol A. A. 
Wright, of Oberim College, systematic excavation has been 
commenced in Brownhelm, Ohio, near Lake Ene, and about 
twelve miles from Oberlin, to recover mastodon remains, the 
first of whidi were discovered several years ago. The jaws and 
head, both tusks, together with a number of ribs and vertebrvr, 
have been obtained in a good state of preservation 

The Royal Scottish Geographical Society proposes to organise 
a purely S^tish expedition to the South Pole to work in con 
junction with the British and German expeditions The sphere 
of the expedition will be the Weddell sea quadrant, south of the 
Atlantic Ocean, while the British expedition will explore to the 
south of the Pacific Ocean and the Germani to the south of the 
Indian Ocean. The leader will be Mr William S Brace, who 
visited the Antarctic regions m 1892 and 1893 

At the last meeting of the Paris SoeiM d'Encouragement, 
the president, M Carnot, referred to the death of ProL S. 
Jordan, a member of the council of the society Prof Jordan 
was profeiaor of metallurgy at the tcole centrale for many 
years, and was widely known among metalluigists and enginecia. 
He was a member of the Comit^ des Arts chemlqaes, qod 
represented more particularly the metallurgy of iron and steal 
It was upon hb report that the society awarded the Lavobter 
medal to M Osmond in 1897, for his excelleat researches on (be 
micTostructure of steel 

Ir was mentioned last week (p 498} that a geutlemaa had 
given the Scottish Meteorologi^ Sodbty a donation of jOoL 
to be spent during the next two yean in the discussion of the 
results of the observations made on Ben Nevis and at Fort 
William sioce 1881 By the patriotic generosity of Mr. Mockay 
Bernard, of Dunsmane, whose three donations amount to 
1500/, the observations vdU be carried on to the and cd next 
year By the 1000/. presented by the Royal Societies of London 
and Edinburgh, the hourly and othm observations will be 
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Iffatwl in isims^t BlUng tlirc« vdloact of the TmnnuH^nt of 
t|k Rayol Society cK Bdialnirgh ; ami fay the gift of 300/ Just 
nefalTOdi' the neoemry clerical aMiiUptt will be engaged to 
daable ]>. Bnehan and Mr Omood to lay before the aclencific 
worid the rcinilti of the great eipariment in meteorology under 
taken by the Directori of the Bm Netia Obsereatonea in 1881 

Tub Sod^ lor the Protection of Birda had a year of active 
UPorh to refwrt upon at the annual meeting held a few daya ago 
Severnl new publlcationa were iaaued during 18991 iifty 
leclurcta were delivered 1 and petitions were aent to various 
respoi\B(ble offldala and authondes asking for their sympathy 
and asaiatance Stepa have been uken to prevent the ex 
portapon of Birda of Faradite and others from British New 
Gd(nca t the wearing of osprey plumes by the officers of t|)e 
and KiBe Regiments, and of the Royal Horae 
ArtilWry has been diaconilnued; and turbans have been su^ 
atltuted for the cape with birds’ plumes formerly worn by thi 
body guard of the Viceroy of India. Orders for the prq 
teciion of rare birds are in force in many parts of the Btitlih 
Idea, but they are numerous and complicate Instead of being 
few and simple Efforts are now being made to obtain 
Parharoentary approval of a Bill designed to simplify' and 
consolidate tbe present law relating to the protection of wild 
birds, and practically Introducing but one change, vis. to extend 
protection during a close time to all species and their eggs, 
leaving it to the vanous county councils to obtain orders 
exempting from protection within their administrative areas 
these species which are destructive or too numerous. Such a 
law would be far easier to understand and administer than the 
present intricate and varying regulations. 

An admirable summary of the methods used to preserve food 
in ancient as well as in modern times was given by Dr $ 
RIdeal in a paper read before the Society of Arts on March ai, 
and publish^ in the current number of the Society’s jeumai 
There arc only a few early allusions to the use of vinegar, 
and allied substances, to keep food from patnfying, and none of 
much importance. After either smoking, salting or drying, the 
characters of fresh food cannot be restored. It was not till the 
middle of the nineteenth century that it was discovered that 
small quantities of certain antiseptics would enable the original 
qualitin to be retained, and prevent decay for a conndermble 
period, with lets Influence on digestion than the old curing 
processes. UtilislDg the fact that fermented liquids remain 
stable for long penods, Bethel], in 1848, patented a proceu for 
preserving milk, which consisted in fint boiling the milk to 
expel all tbe air contained In it, and then saturating with carbon 
dioxide, when to treated, the liquid remains fresh for a long 
time after being opened More recently, compressed oxygen 
and sterlhsed air have been tried for preserving milk Butter, 
when kept in carbonic acid, at a pressure of six atmospheres, 
often remains unchanged for four or five weeks. But expen 
menu have shown that carbomc acid, though generally effective 
foe mineral waters, will not of itself prevent changes In milk or 
meat Mmeover, with regard to the sterihung effect of carbonic 
add In mineral waien. Dr Otto Hehner has examined many 
•peh waters and found them swarming with germ life. A great 
variety of nfastances containing boric add are used m pre« 
Mmdvea at the present time, especially for the preservation of 
milk, cream and butter. There k, however, a wide differenee of 
opinion u to tbe effecu of preservabves upon the consumer of 
fbe food containing them, and tbe whole matter is being inquired 
into by a Departmental Committee. 

' THOUritt we have as yet no agriodtud experiment itatioin 
comparable whh thfasc of the United States, Catiida, and elm- 
teherer « krfc amonnt of vnlnaUe wbrk b bdng done in j 
cw m eftrioa wkh the agriealtutal departments of some of ow | 
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colleges, and by other organiestlons. Two reports upon wbrk 
of thb kind are before as—one containing fbe results of 
expenmenU made by the agrieultnral department of the 
Yorkshire College, Leeds, and the other the Pr$cMdingt of 
the Agricultural Rerearch Association, N B, One of the 
papers in the former describes the effect of various fcrtUlacis 
upon the production of meadow liay, which is one of the chief 
objecU of farmers in the West Riding Among the condustona 
arrived at as the result of experlmenU on clover are — 
“Nitiagin, a preparation used for inoculating soil with the 
bacteria that arc found in the nodules of clover roots, did not 
Increase the crop ” 

Thb work of the Agricultural Research Association covers a 
very wide ground Among the useful results of the Invesd- 
gulions carried on under lU Uuspices are the following t^The 
demonstratioih that insoloble finely ground mmcral phosphate 
is as effective Sa soluble phoe{ffiate This led to the use of 
coprolite and phosphatic slag instead of soluble phosphate, and 
thereby redact the coet of phosphate to the farmer, dis 
covery of aperture in root hairs, giving explanation of the 
absorption into the plant of insoluble matter 1 determination of 
the relative valpes of different forms of nitrogenous, phosphatic- 
and potash manures—leading to economy in the selection of 
manures for turnip, gram and grass crops , the cause of finger 
and toe disease in turnips, and means for its prevention. 
Inquiries on grasses end clovers which indicated the most 
economloal grass mixtures to um, explained the poorness of rye 
grass pastures and showed the remedy, and led to the 
suggestion of a ten year rotation. This rotation is being 
gradually adopted in practice The chief subject of investi* 
gallon at present on hand is an inquiry into the natural cross* 
fertiUiatioA of oats. Mott satisfactory cunfirmation has been 
got, during the past season, that an increase Is attainable In the 
yield of tbe oat crop by means of such natural cross feitihaatlon. 
It now appears that the increase that may be expected by this 
method is snbetantial, and it it one which does not involve any 
outlay Experiments are now being made to discover the cross 
which gives the best crop Several other inquines are being 
proceeded with, but they have not reached the stage for being 
reported upon. We regret to tee that certain of these inquiries 
have had to be stopped for want of funds, but it is hoped that 
an opportunity may soon arise to admit of thor being uken up 
again 

Wb have received from Mr K C Mosiman a paper on the 
pnee of wheat at Haddington from 1627 to 1897, read before 
the Scotush Society of Economists. It is a rather laborious 
compllatioD, for, although dealing with local wheat pnoes, it 
necessarily has to take into consideration many confficung 
intereiU outside the district under discussion The results are 
clearly shown in a diagram, in which the mean annual tempera¬ 
ture of the air in Edinburgh since 1764 is also given Previous 
to this date the observations were non instrumental, and have 
been extracted from such works as Lowe’s ** Natural Pheno* 
meoa." The relation between temperature and prices daring 
most of the period for which the Information is available Is clearly 
seen on losing at the two curves. The most extraordinary 
prices occurred in 1800 and 1812 (134; ^ per quarter) In 
the firet case heavy rams and a low temperature in August were 
the chief causes. In tbe second case the high price was due to 
the deficwDcy of the 1811 crop, without the means of obtainiDg 
any from abroad Blnoe 1873, when the price was 64^ 8-^ per 
quarter, there has been a ra^ and almoit uninterrupted fall In 
price, the most potent foctw being the great increase in the 
wheat area of tbe United Sutes, tbe lowest figure bemg 361 6if 
In 1894 The rise in 1879(53/ was due to the unpkral- 
lelsd severity of the weather, and the nse in 1891 (461 71^),, 
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although the wheat hamet of the world wai much above the 
average, wu due to a aeTere and eitendveiye kmioe In Kuaeia, 
and to the aupply in two preceding jeart being inadequate to 
meet the demamL 

From a lengthy note " on the food aupply of the United 
Kingdom, Belgium, France and Germany, by Mr R F 
Crawford, publuhed in the Journal of the Royal StatistIcai 
Society, we learn that the average dietary of an inhabitant of 
the United Kingdom contains a much larger quantity of meat 
than that of a Belgian, Frenchman or German, but a smaller 
prop >rrion of bread and potatoes. In Belgium more bread and 
lets meat are consumed than in any of the other countries 
named, while in France a noteworthy feature is the apparently 
small consumption of milk In the case of potatoes, the qon 
sumption per head in Belgium and Germany is about three 
times that in Great Bniain, but the coniiderable •requirements 
are largely accounted for by their use in the mannfacturf of 
starch and spirits 

A rRKSHWATER cheit from Asia Minor U the test of Mr W 
T Haydon's prevdential address to the Liverpool Microscopical 
Society, published in the thirty first annual report of the 
society The investigation was based on the Examination of 
some ** worked flints *’ from Hermanjik imported In cargoes of 
horse beans, which flints were doubtless used as teeth in thresh 
ing boards Thin sections of the flints were remarkably nch in 
organic remains, chiefly vegetable, including mosses, hepaticec, 
pine pollen grains, ferns and grasses, while remains of mollusca, 
diptera, spiders, &c , were also found In endeavouring to 
oxplaia the origin of the silica forming this deposit, an examine 
tion was made of some chalk rock from the mme neighbourhood, 
and this was found to contain great numbers of unmistakable 
remains of diatoms^ but all traces of these disappeared in hydro¬ 
chloric acid Mr Haydon*s conclusion is that the flint depouta 
derived their silica from the diatoms, and that the forms of the 
Utter, as represented in the calcareous rocks, were *'psLudo- 
morphs whose silica was replaced by calcite 

A NOTH on the use of formalin as a preventive of silkworm 
disease iit given by Prof G Glanoli and Dr £ Zappa in the 
HendiCQHU dei A* fsitiaio l^m&ardo (xxxiii a, 3) From 
experiments, it appears that the diffuuon of formic aldehyde m 
the form of vapour through the breeding chambers containing 
the ulkworms is not a certain preventue of B^ryiis hassiana^ 
a fact which the authors attribute in some degree to its high 
chemical activity, which causes it to be almorbed by various 
objects, such as the leaves on which the silkworms feed On 
the other hand, the presence of thu vapour produces a diminu 
tioa ra the weight of the cocoons, and a deterioration in the 
quality of the silk 

In the March number of the Toohgist Mr J H (vumey gives 
a pUteof one of the 10 called ** Chestnut Partridges " which have 
recently excited so much interest in Norfolk It is suted that 
a local race of these abnormally coloured birds has now been 
established ; the figured specimen being the twelfth example.— 
The same number contains the conclusion of Mr DUtant’s 
article on ** Mimicry," to which allusion has been previously 
made in these columns. ** The theory of mimicry,” writes the 
author m hu caoclodiog paragraph, '*» probaUy the still 
imperfMt recogniuon of a great truth which is struggling to 
survive a mara of more ov less irrelevant evidence too frequently 
offered in us support. • Whatever view be held, this alone 
is certam, that the theory in either its demonstrated or sugges¬ 
tive enunciation has been the means of a vast record of frets 
pertaimng to the Ule-histones of animals and plants which would 
otherwise have remained cither unobserved or disregarded " 
Can more be demanded in favour of any working hypothesis ? 
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Mips Eleanor Oiuerod's Tsventynblrd Report on la- 
lorloos Insects and Common Farm Fftts has Jsst been IsiBcd. 
From this it appears that during 1899, in addition to the 
ordinary insect infestations, there occurred developments of 
species wluch had hitherto been but Uttle notked. Mom of 
the Infestations were of a very lenous nature, with the eRceptkm 
of the so called Turnip-Fly, which was very prevalent in Some 
parts of the country A feature of the year was the marked 
absence of injury to root crops by vidtatioai of Caterpillan and 
Mangold leaf Fly , while orchard haunting Caterpillars, as well 
as those of the Gooseberry and Currant Moth, were likewise 
conspicuous by their absence Hessian Fly was recorded from 
one district I and in this connection the author draWff the 
attention of farmers to the extreme importance of d^rA^g 
wheat BcreeniDgi containing the pupae of this noxious Insect, 
in, the form of the so-called " flax seeds " A sectum ot the 
Report U devoted to the Grouse Fly, which appears to be more 
interesting to the entomologist than harmful to the prospects of 
the sportsman, as there is no evidence that it does any 
apprecuible injury to the buds it infests. The remarkable 
structure of the fool of this insect Is illustrated by a tinted 
plate 

A BulUtin of the U S Department of Agriculture, by Dr. 
L. O Howard, on *' Some Results of the Work of the Division 
of Entomology," bears testimony to the attention bestowed on 
the mitigation of insect ravages to crops and trees on the other 
side of the Atlantic A large portion of this BulUttn is devoted 
to the life history of two scale insects of the genus Pulvlnaria, 
which infest maples, and occasionally do much harm to these 
valuable shade trees m vanous parti of the Eaatern United 
States The second article treats of the insects which (together 
with the nca'spapers, as It is signiflcantly remacUed) were re 
sponsible for the so-called "kunngbiig scare" of the past 
summer, the account being published mainly to satbfy a shoal 
of inquirers as to the truth of the newspaper stones Reports 
on the devasuiion caused by locusts in the Western Territories 
during 1899 arc of especial interest at the present time on 
account of the recent arrival of flights of the true Rocky Moun 
tain I^ocust {Mtlanoptus sprtiui) in certain dutnets of the North 
west Housekeepers in many parts of the world will be 
interested to bear of a simple Australian remedy for cock 
roaches, coniuting of a mixture of flour and plaster of Pans, 
which IS greedily eaten by the insects and rapidly nets in thdr 
stomacha 

Yet another serial dealing, in part, with insect pests is to 
hand, in the form of the February number of the Agnculiur^ 
Gautft New S^utk WaUs The contents of this number are 
varied and interesting, ranging from such subjecu as the proper 
mode of stretching Imbed wire and the pruning of plants, 
to the incubation of eggs and the bacteria found in milk and 
butter It u undoubtedly a healthy sign when it is considered 
advisable to teach poultry raiieri the changes which take place 
in eggs during incubation , and the exceHent flgures with which 
these changes are illustrated, as also those displaying milk ahd 
Ixitter bacteria, are worthy of the highest commendation 

M £ Laurent has an interesting note, in the BmUuin of 
the Royal Botanical Sonety of Belgium, 00 the dfrtribatloii of 
the mistletoe In that country While almost entirely absent 
from Holland, its distribution in Belgium is local, and appean 
to have some connection with the nature of the soU, prefixing 
that of a caka r eo u s charaotcr The trees on which it eltbcr 
grows natttimlly, or bos been artUkkUy inoculated, are SeHx 
vimunahs and gtemdifhta (?), the frg, the ohve, 
gMuhts, the oteander, the hawthorn, the appk, the pcar^ thm 
medlar, the quince, and AMms speci^ihs On Bdau 
Sparttum and some varieties of the peas^ the berriea 
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of thtt mhtletbe appeared to produce a poiionoiit effect Sone 
what rimilar reaulu aa to the inflnence of the imtare of the loil 
on diatrUmtion were obtained wkh the dodder 

Undkk the title of “The Temple Cyolopmdic Primem,” 
Meam. Dent and Ca have commenced the publication of a 
•erieaof little volumea on acientific and other aubjecta “An 
Introdoction to Science** U written by Dr Alex Hill, and an 
“ Ethnology ” has been translated by Mr J H Loewe from 
the German of Dr Michael Haberbndc The booki are both 
attractive in appearance and inatmcUve m contcnu , and they 
ahould bring a large public in touch with Kientlfic work and 
thought Sludenti of science u well as general readers will 
6nd the volumes well worthy of considention 

The advadtagea of quarts as a therraometnc substance as 
compared with glam are well knowni and since the well known 
exp^ments of Mr Boys on the behaviour of quarte near Us 
melting point, numerous attempts have been made to produce 
quarts tubes. M Dufeuri who describes his experiments in the 
current number of the CompUt nmuus^ has been able to con 
stmets quartr thermometers, two of which are desenbed one 
carrying tin as the thermometnc liquid, and hence suitable for 
temperatures from 340* C upwardi The second icistrument 
contained mercury, and was constructed with the view of 
companng its sero residues with those of a glass thermometer 

The limiting vilue for the molecular depreuion of the 
freedog pome in solutions of non cloctrol3rtes, when these 
solutions become inRnltely dilute, is a constant of great 
importance in the van't Hoff theory of solution Raoult, 
Abegjg and Loomis are among the best known workers in this 
field, and in the current number of the Zeiischrtft fur 
physfkahuks Onmi€ is a contnbntion by the last named In 
which the numerous difficulties surroundiiig the apparently 
simple operation of taking a freezing point are discuisiKi The 
limiting value in extreme dilution for the molecular depression 
of a considerable number of non electrolytes of different con 
stituuon is the ume, 1 86 This w exactly the figure which is 
obtained from van't Hoff 1 well known formula, if the latent 
heat of fusion of ice be taken as 79 3 thermal units. 

The additions to the Zoological Society’s Gardens during the 
past week include a Sooty Mangabey {Ceirc^c^hus 9 ) 

from West Africa, presented by the Rev A. Christopher t a 
Jaguar (Feiu onga) from Brazil, presented by Mr Rodriques , 
two Martinican Doves {Zgtuufa aurua) from the West Indies, 
praented by Mr G R. Phillipps, a Great Bustard (Ohs 
<f}, European, presented by Mr EG B Meade 
Waldo, a Pine Marten {MmUla martts) from the Spanish 
Pyrenees, a Snowy Owl {Nyttea ttandiacfi)^ European , a Pin 
tailed Sand Grouse {Ptmtits aickata), a Slender billed Gull 
{Larus ggiasigs) from Southern Europe, deposited 
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OK Spectrum 

Photomftry —In 


Asirppkystfal Journai^ vol xi pp 6-34, January 190O1 
Prof D B Brace, of Nebraska University, describes a new 
system of spectral photometric work, the foundation of which 
aepends on a novel method of bnnging into juxtaposition 
the tao illuminated areas, the intensities of which are to be 
compared This is done by using for the dispersion piece of 
the spectrxvphotometer a compound prism, one half of which 
has hetn silvered along a narrow strip of iu face liefore being 
cemented to the other Two collimators are then used, one 
sending light through the prism in the customary manner, the 
other 10 arranged that after internal reflection from the silvered 
strip and subaequent refraction, the resulting spectrum is re 
edved in the tame teleuope as that from the first source The 
two spectra will thus be seen in absolute juxinpoMtion, and 
perfect equality will be denoted by the dltappearance of the 
junction line between them The instrument is frated (o be so 
sensitive that good compansona could be made on the star 
Capella, using a 4 inch telescope, so that with larger telescopes 
the Bp^ra of all the brighter stars could ne accurately 
compared 


Vaeiabi e Stars (»f thk Algol Tvpk —In Po^slar Astro¬ 
nomy for March 190a Mr H C Wilson, of Goodsell Observa¬ 
tory, Minnesota, USA, gives a very complete synopsis of 
the eclipse theory of the AItoI type of variables In the com- 
putauons of the possible ll|^t curves due to eclipses, formnUe 
are given for both arcular and elliptic orbits, and tor direct and 
oblique line of Using Vogel's values for the radial 

veloaty of the star danng the period, there is some little 
disagreement In the resultant corves, which is too systematic to 
be put down to errors of observation. Dr Vogel considering 
that part of this might be due to the poanbly existing atmospheres 
surrounding the stars having been neglected, Dr Wllstng 
calculated anew the resultant light curve, which is so nearly in 
accordance with the actual one observed as to leave little doubjt 
of the accuracy of the aasnropUon. In this particnUr Mr 
Wilson makes an Ipterestlur luggeatioa with reipMt to the IMt 
curve of the class of vanaUes represented by 0 Lyne, showiag 
bow, by considenng certain values of distance, intensity, qna 
extent of atmosphere of two bodies, a curve of light varianoo 
may be found very closely agreeing with that deduced spectro- 
sct^doally 

Computation of Orbits of Spbcikostoi'ic Doubles — 
Dr K. &hwanschild, of Munich, contributes to the Astromo* 
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muckt Na£krUkt€H (Bd 153, No 5639) in extrniion of the 
method pot forward Lehmann Flldes {Ms/r No. 3243) 
for the (Ktermination of (he orbit of a ipecirotcoptc double from 
the ohaervation of the vclodtiei m the line of slcht The chief 
diamctenitic of the preaent method u that the lolurion by 
mechanical qindratares formerly neceuary U here dupenecd 
with) Ihui aomewhat nmplifying the problem 


MALARIA AND MOSQU/TOES^ 

^UR knowledge of the disease called malarial fever first 
^ emerges from chaos in the seventeenth century, when, 
owing to the recent discove^ of quinine, the great Italian 
physician, Tortl, was able to differentiate thb malauy from other 
fevers, and to descnbe Its symptoms with accuraq Next cen 
tnry Morton, Lancia, Pringle and others observra the connec 
tion of the disease with stagnant water and low lying ground, 
and first emitted the theory—which in one form or another has 
found general acceptance up to the present date^lhat the fever 
is due to a miasm which rises from the soil or water of malarious 
iocallties. Ihe next great advance was made In the middle of 
the nineteenth ceniurv by Meckel, Virchow and Frenchs, who 
aaceriained that the distinguishing pathological product of the 
disease is a black substance, which is distrluuled in collections 
of minute coal black or brown granules in the blood and uq^ans 
of patients, and which is caned the Material or 

mtianm Thu line of research culminated in the great dis 
covery of Laveran in 1880—to the effect that the melanin is pro 
doced within the bodies of vast numbers of minute parasites 
which live in the red blood corpuscles of the patient 

Ray Lankester had already opened the science of the poraidt 
ology of the blood by his discovery of Dnpamdhum ranarum 
in frogs, and it was at once apparent that the parasites found 
by tliM two observers are somewhat nearly allied—that is, that 
Laveran’s parasite Is a Pr^ozoal organism, and not a vegetable 
one like the pathogenetic organisms recently discovered by 
Pasteur, Lister, Kocm and many others. And our knowledge 
of the subject was cjuickly incroued by the discovery of similar 
hsematosoa In certain sp^es of reptiles, birds, monkeys and 
bats, and in cattle, by Danilewsky, Kruse, Labbd, Koch, 
Dionisl, Smith and Kiltone. In 1885 a further advance was 
made by Golgi, who ascertained that the human pamsitcB pro* 
pagate within the body of the host by means of ordinary asexual 
spoce formation, that the exacerbations of fever in a p^ent are 
cofaicident with the disruption of the dusters of spores produced 
by the ornnismt, and that there are at least three vaneties of 
the parasites in man in Italy These observations were con 
firmM and extended by a large number of persons working in 
various parts of the world^inottt prominent among whom 
are Marchiafoi'a, Celll, Vandyke Carter, Grass!, Osier, Bmami, 
Antollsci, Conncllman, Mannaberg, Romanowsky, Labb^, Koch, 
Manson, Thayer and MacCalluni In short, the work of all 
these observers, and of many others scarcely lets merltonous, 
has not only absolutely cMablishcd the fact that the parasites 
are the cause of malaria] fever, but has given us a very thorough 
knowledge both of the parasites themselves and of their pam 
olwlad effects, direct and indirect, until the sdence of mdaria 
—for it may almost be described as a science in itself—has be 
come a briuiant exemplar of the modem methods of research as 
regards the science of disease in general 
But 1 3m not here concerned with questions of pathology In 
mafamal fSever At the conclusion of the labours to which I 
have Just referred, we had. It is true, grasped the nature of the 
disease Itself, but a question of the greatest moment still 
required an answer We bad studied side by side the morfaui 
process and the parasitei which cause it 1 but we had still to find 
out how infection Is caused, how these parasites effect an 
entry We bad ascertained the life histo^ of the parasites 
srlthln man, gnd of tbp kindred parasites within other animal*, 
bat, even after all tbM Invesuipitioni^ the nfe history of the 
aufsidi mah and stt/nefe other vertebrate hosts 
remained to be ditcoittrcd Unbl this wu done our knowledge 
was not complete. It Is now my privilege to describe the 
Infeietung theories and invcstlgatloDi which led to the solution 
cf this great and difiiflvlt problm 
The of the problem need not be enlarged upon. 

I A Icctare dcHvwad at lbs RothI Inmtltutioa of Onmt Briulo on 
March Viby Maier Ronald R^D.P H , M R C 3., Losturor in tropical 
Madldiw, Unhronitj CeUego, Liverpool 
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In the British army in India during the year 1897, o«t of a tau| 
BtrtMth of 178,197 men, no lets thim 75,831 were admitted 
hospiTa] for nutlarial fever 1 Fortunately the death-rate of toe 
disuse is low m most places, but on the other hand the cases 
are so numerous that in the amr^^ the mortality frw 
malarial fever is very Urge indeed. For instance, in lown 
alonci among the avil popuUtion (who do not take adequate 
treatment) the mortality freun *' fevers " during single year 
18^ amounted to the enormoui total of 5,0^,735—over five 
miilKm deaths—being nearly ten times tlmt due to any other 
disease. Although undoubtedly thousands of deaths are wrongty- 
attnbuted to fever m these statistics, such figures can pomi only 
to a very great mortality due to maUria. Vet India on the 
whole Is not nearly so malarious as many localities—nch, for 
instance, as places on the coaau of Africa. In short,, next per¬ 
haps to tubereulosli, maUiial fever m admittedly the most 
important of human diseases. 

But if the problem to which I refer was an important one, ita 
solution presented difficulties which I, for one, formerly thought 
to be insuperable. It has been menuon-d that Lsncisi and 
Pringle connected the disease with stagnant water } and their 
views have been generally endorsed by innjnqcnble observa¬ 
tions made nnee their time—by the general experience of ntano 
kind, by sutlstict, and tke feet that malvia can often b» 
actually banished by means drainage of the solL But 
Laveran had now shown the disease to be due to a paiaalte'jor 
the blood How reconcile these £scts ? Thejre appeared to be 
but one way of doing so—namely, by tuuposiDg that the 
organism lives a free life in the water or soil of maknoiA places, 
from which it enters man by the respiratory or digestive tracts. To 
p pvc this It was necessary to discover it in the water or soil of 
malarious places. But how make this discovery ? The organism 
is not a bacterium, but an animal parasite It cannot be taken 
from the living blood and sown on the surface of a geUUne film 
Experiments have proved that it can be inocuUted from man 
to man by the intravenous injection of fresh infected blood | but 
this u a very different thing to culbvating 11 in an artificial 
medium At all events, experiments in this hoe have alwayu 
failed and are not in the least likely to succeed The parasltes- 
Bimply pensh when taken from tbear natural habitation, the 
blood It was therefore extremely unUkely that we should 
ever be able to follow up their life history by this means— 
which has proved so successful as regards the bacteria. It 
remained only to find them in the soil or water direct 
search But how Identify them among the host of mtosoa 
wluch live ui these elements? Certainly not by their form 
or appearance As known to us at that time, they were 
simply minute amtebs ensconced in the red corpuscle and 
aocuraiely adapted for such a hfc. Now red corpucles do not 
exist In soil and water ; if the parasites live in the kttcr, they 
must possess some other form to that uhich they pneaest In the 
blood, and the clue afforded by identity of appearance fells us 
The only remaining method open to us would have been to 
attempt to produce infection by each one in turn of the 
numerous species of Protonsa found m the water and soil of 
malarions placee—a task of great magmiude, and one wluch we 
now know would have feileo Indeed, it was actually attempted 
by several observers, and actually did fail 

Such was the sute of things up to the end of the year 1^94. 
Speaking fur myself, 1 ean well remember the hopelM feelings 
with which 1 then regarded the problem Fortune, boweTer, 
was to be kinder to oi than 1 had dared believe. At tbu very 
moment the key to the solution of the problem bad already 
been indicated by Dr Patrick Manson 

I have said tM rince the original discovery of Ray Lankester 
numerous har m a toso a—or rather hiemocytoaca—have been 
found in man and various animals. All these an generally 
clasied hv xoo1o|isu in Leuckart's order of the Spomna, and 
are usually divided into three groape—f^ps wnioh are not 
very cloMiy related, except for the feet that all the organisms 
concerned are paxarites of the i»d corausdeapf the U00& One 
grou^found In reptiles—consists of parasites closely allied to 
the uregarinidfle; another is found In oxcu, and li tfeBmuae of 
Texas cattle fever; the third-*fer which I adopt the name of 
Hsemamccfaldse, Waisielewriri—la found In man, monkm, bate 
and birds. It is to this third group—the HiRDmeehMbe—to 
which we moat now direct oor atuptfim, beca u se it includes the 
p.\raaitcs of malarial fever There are, at least, two known 
species found in bird*, two in bats, one in monkaj'S, and three 
in man. The human parasites ara those which respeedve^ 
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OAtue tbe three vtrletiee of nukUriel fever—aturten, tertUm, and 
reatltteot or pemicloos fever For theee three ipecfee X adopt 
the namee malarias (quartan), ffM^mamoiba vftMx 

(tdrtiair), and ffoimonunat praieox (nmittent fever) ^ Ac- 
cordW to MetchnikolF tbe group belonga, or is allied, to the 
CoocKmdflB All the tpedes have a close resemblance to eadi 
othear, and all contain the typical melaua of malarial fever 
Tbe youngest parasites are mund as minute amo^nUat Uving 
within tbe red corpuscle and nnerally containing granules ^ 
this melanin (which, indeed, is derived hy tbe parasite from the 
hsemoglobin of the corpuscle within which it makes its abode) 
Tbe amoebultt grow rapidly In else, until, after one or more 
days (aocordiim to the species), they reach maturity At this 
poiut many or them berome that is, give rue to 

ordinary spores by vegetative reproduction These spores pre¬ 
sently attach themsdves to mh corpuscles, become fresh 
amGeoalas, and so conbnue the life o( the parasites indefinitely 
within the vertebrate host Others of the amesbuhe, however, 
instead,Of becoming sporocytes like the rest, beoume 
Now It is CO these gametocytes that an estreme interest 
attaches, because it is to them, and to Manson’s study of them, 
that we owe the solution of the malaria problem Numerous 
observers had examined them before Manson's time, but all had 
failed m arriving at a correct idea as to their function It had 
been often observed that they circulate in the blood of the verte¬ 
brate hosts without, apparently, performing any function at all 
As soon, however, as they are Mwn from the circuUuon—as 
when the blood containing them is made into a fresh specimen 
for nucroaconc examination—they undergo the most remarkaUe 
changes. They swell up and liberate themselves from the 
enclosiog corpuscle. and then some of them are suddenly seen 
to emit a number of long mUwk filamtnit These filaments can 
easily be watched strugj^ing violently, and may sometimes be 
seen to break from the parent cell and to dart away among the 
corpumlei, leaving the residue of the gametocyte, with its 
melanin, an inert and apparently dead mass. 

Now It Is not to be suppos^ that such an extraordinary 
phenomenon as this—-which was observed by LAveran during 
hu first investipitioas—could be witnessed without exciting the 
liveliest curiosity As a matter of feet a hot controversy rose 
regarding it Laveran, Danilewsky and Mannabetg maintained 
Chat the phenomenon U a vital one—that the motile filaments 
are living organums, and constitute a stage in tbe history of the 
parasite Antolisei, Grass!, Bignami aiM otberi of the Italian 
school fell back upon the old theory—which we always like to 
employ when we cannot explain a phenomenon —thax it u a 
regressive phenomenon, a diBintegimtion of the parasite due to 
Its death tn v*tr0 Hero, however, the controversy practufelly 
suyed While the Italians, in conformity with their views, 
attached no smification to the motile filaments, Laveian, 
Danilewsky and Maimabeig, who held an opposite oplmon, did 
not expremly or exactly stale what their signification is. 
Mannabeig, indeed, held that they ore meant to load a sapro- 
ohytlc existence, but did not explain how they could escape 
IrcMn the body in order to do so 
It was reserved for BCanson to detect the ultimate (thoi^ not 
Che Immediate) fenctlon of these bodies. He asked why the 
^• ca p a of the motile filaments occurs only after the blood la 
Abstracted from the host (a feet agreed upon by many observers) 
From his study of these filaments, or their form and their 
chancterisCic movements, he rejected the Italian view that they 
are rrgronive forms 1 he was convinoMl that they are living 
elements Hence he felt that the feet of their appearance only 
abstracdon of the Mood (about fifteen minuies afterwards) 
nuist haTC srMne definite purpose in tbe life-scheme of the para< 
sitea What is that purpose ? It is evi^t that these parwtes 
like an others must pass from host to host; all known parasites 
are ca p a b le not only of enierliw the host, but, either In them 
selves or their progeny, of leaving him. Manson hlinsclf had 
alnady pushed such methods of Inductive reasoning to a 
WUmntly sttocetsful feme in discovering by their means the ; 
^levelopaient of FUmn^ Mr/wme In tbe gnat He now applied ^ 
tbe same m eth ods to the study of the patasIteB of malaria. Why \ 
^^Id t|^ motne filameAts appear only after abstraction of the 
blood? There could be only one exphnation. The phenomenon, 
thouA it fe usually obaeryMmapieparatlon for the mtcroecope, 
is rmuy meant to occur wMm tk* si^mack cautiy 0/ S0mt 
sHckrM umMmitt ike first Htp Ufs-histery 

^ ^ ikeSfrrtsksmU k 9 ti^ 

^ Natobb, AoguA ^ 189s. 
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I It fe perhaps Impomble for anv one, except one who haa 
spent ynrs in revolving this subject, to understand the foil 
value and force of this remarkable induction To nw mind the 
reasoning is complete and exigent. It was from the first Impoe- 
siMe to conrider the ubject m tbe light in which Maoson placed 
It without feeling convinced that the parasite requires a suctorial 
"Insect for its further development And subsequent events have 
proved Manson to have been nght 

fhe most evident reasoning—the connection between malarial 
fever and low lying water logged areas in warm countries—sug¬ 
gested at once that the suctorial insect must be the (called 
mifs^uiie in the tropics) , and this view was fortified by 
numerous analogies which must occur at once to any one who 
considers the subject at all, and which it is not necessary to 
discuss in thu place 

Needless to my, since Manson’s theory was proved to be right 
It has been shown to be not entirely wginal Nultoll, in nil 
admirable hfetoiy of the mosquito theory, demonstrates its 
antiquity Flcven years before Hanson wrote, King had already 
accumuiaicd much evidence, based on epidemiological data, in 
favour of the theory A year later 1x084), LAvenui hlni^f 
briefly enunciated the same views, on the analogy with Fiiarta 
nofiurmt Koch, and later, Bignami and Mcwinl, were also 
I advocates of the theory—partly on epidemiological grounds and 
: partly because of a p<^bie analogy with tbe protozw parasites 
I of Texas cattle fever which Smith and Kdborne hod shown to 
I be carried by a iuk Hence many observers had independently 
arrived at the same theory by different routes. But 1 feel it most 
necessary to point out here that there is a difference between a 
fortunate guess and a true scientific theory Interesting and 
suggestive os were auxiy of the hypotheses to which I have just 
referred, they were to my mind fer from convincing Ftiarta 
tMciuma^ and even AfmemA b^gemtHutHy ore not in close 
enough relationship with the Hsmamcebidn to admit of very 
forcible anaiogies in regard to the respective life histones. 
The epidemiofogical arguments of King and Bignanu (some of 
which were also used by Manson) were scarcely solid enough to 
support bf themselves a theory of any weight AU these wen 
hypotheses—little more I can scarcely conceive a practical man 
nttUD^ down to labonous researches on the strength of arguments 
like these. On the other hand, Manson's theory was what I 
have called it—an imduciwn^K chain of reasoning from which 
It was unpottlble to escape. 

I have wished to defend thu work of Manson’s because it has 
been much misunderstood and much misrepresented, and even 
(m a somewhat amuring manner) completely ignor^ by some 
who, though they once strongly oppe^ hu theory, now, as 
soon as it nos done its work, wuh to forget it It u true that 
he endeavoured to predict the hutory or the parasites a little 
too fer, and that he was in error (as will presently appear) 
regarding the immediate nature of the motile filaments; but the 
centre of his theory was invaluable I have no heutatloa in 
saying that It was Manson’s theory, and no other, which actually 
solved the problem, and, to be frank, I am equ^y certam that 
but for Manson's theory the problem would have remained 
unsolved at the present day 

To leave these interesting theories and to return to actual 
observations—I should begin by remarking that Manson tbougM 
the motile filaments to be of the nature of xoospores—that is, 
motUe spores whuh escape from the gametocytes in the stomach 
cavity of the gnat, and then occupy and infect the tissues of 
the insect In thu he was proved, two years later, to have been 
wrong The motile filaments are not spores, but murogametes 
—that is, bodies of tbe nature of spermatoxoa I have said that 

some of the amcebuisc in the blood corpuscles of the host be¬ 
came sporocytes, which produce asexual spores (nomospores), 
while other amcebuUe become nunetocytes, which have do 
fonetlon within the vertebrate host As soon, however, os 
these gametocytes arc ingested by a suctorial insect they com 
menee their proper fonedons. As their name indicates, they 
are sexual cells—male and female. About fifteen minutes after 
ingMtioD fin some species) tbe male gametocyte emits a variable 
number of mKrogametes—the motile filamenu—which presently 
escape and wander In search of the female gametocytes. These 
contain a single mioirpgmmeis or ovum, which Is now fertilised 
by one of the mlcrogameies, and becomes a tygoie We owe 
this beautiful discovery to the direct observation of MacCnltum 
(1897), confirmed by Koch and Marchuux, and indirectly by 
BlgjEwi. Metchnikoff, Simond, Scbandinn and Sledleoki 
have also demonstrated wl^t are practically sexual elements 
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in tome of the Cocddlidse Directly MtcCel 1 um*e ditcovery 
wu announced Manton aaw the important beanng of it on the 
roo«)uito iheorv Admitting that the motile filamenti them- 
telvei do not infect the gnat, he at once observed that it was 
probably the function of the zygote to do lo^and thu time he 
wu perfectly right ^ 

1 mutt now turn to roy own researehca. Dr Manson told me 
cif his theory at the end of 1S94, and 1 then undertook to 
invcstinie the sulnect as far as pouible I bemn work in 
Secundeiahad, India, in April i8j^5, and should lake the 
present opportuniiy for acknowledging the continuous assistance 
and adviM which 1 received both from Dr Manson and from 
Dr L^veran, and later from the Government of India. Even 
with the aid of the Induction, the tuk so lightly commenced 
was, u a matter of fact, one of so arduous a nature that we must 
attribute its accomplishment largely to good fortune The 
method adopted—the only methoa which could be adoptoi—was 
to feed enats of various species on persons whose blood con 
lained the gametocytes, and then to examine the insects care 
fully for the parasites which ^hypothesis the gametocytes were 
expected to develop into. Thu required not only familiarity 
with the histology of gnats, but a labonous search lor a minute 
organism throughout the whole tissues of etch individual 
insect examined—a work of at least two or three hours for each 
gnat But the actual labour involved was the smallest part of 
the difficulty Both the form and appearance of the obgect 
which I was in search of, and the species of the gnat m which 
1 might expect to 6nd it, were absolutely unknown quoniiiies. 
We could make no attempt to predict the appearance which the 
parasite would assume in the gnat, while owing to the general 
distnbulion of malarial fever in India, the species of insect 
concerned in the propagation of the disease could flcarcely be 
determined by a com]iaH8on of the preialcnceof different kinds 
of gnat at different s^ts with the prevalence of fever at those 
spots. In diort, 1 was forced to rely simply on the careful 
examination of hundreds of gnats, first of one speaes and then of 
anotheri all fed on patients suffenng from malarial fever—in the 
hope of one day finding the clue I was in search of Needless to 
say, nothing but the most convincing theory, such as Manson’s 
theory was, would have supported or justified so difficult an 
enter pnse 

As a matter of fact, for nearly two and a half years my re 
suits were almost entirely negative I could not obtain the 
correct scientific names of the venous speaes of gnats em¬ 
ployed by roe in these researches, and consequently names 
of my own Gnats of the genus Ci/fX (which abound almost 
everywhere in India) I callra ** grey ** and ** bnndled *’ mos 
quitoes, aud it was these insects wnich I studied dunng the 
period 1 refer lu At last, the persistently nugatory results 
which had been obtained with gnats of this genus determined 
me to try other methods I went to a very malarious locality, 
called the Sigur Ghat, near Ootacaround, and examined the 
mosquitoes tMre m the hope of finding within them parasites 
like those of malaria in man The results were pimctically 
worthless (except that I observed a new kind of mosquito with 
spotted wings), and 1 saw that 1 must return to the exact 
method laid down by Manson The experiments with the two 
commonest kinds of Culex were once more repeated—only to 
prove onLe more negative The insects, fed mostly on cases 
containing the crescentic gametocytes of //a^rnffm^mas pmec&x^ 
were examined cell by cal—not even their excrement being 
neglected Although they were known to have swallowed 
living Hiemamccbida, no living parasites like these could be 
detected in thar tissues—the ingested Haemamoebidsc had in 
fact perished in the itomach cavity of the insects. 1 began to 
ask whether aAer all there was not some flaw m Manson's in 
iluction \ bat no—1 still felt hU conclusion to be an inevitable 
one And it was at this very moment that good fortune gave 
me what 1 was in search of 

In a collecting bottle fell of larvse brought by a native from an 
unknown aource I found a number of ocwly-faatcbed mosquitoes 
like those first observed hy me in the Sigur Ghat—namely, 
inoiqpiitoei nvith wingt and hoat*sk«kptd €g^$ Eight of 

these were fbdon a yprient whose blood contaum crescentic 
gametocytes. Unlqrtinately I dissected six of them either pre¬ 
maturely or otbeewfes nnsatisfeetorily The seventh was 
Clammed, oa A^gnit ^ cell by cell, the twsnes of the stomach 
(which was bow empty owing to the meal of makriat blood 
uken fay the hiteet Ibar days previoosly being digeated) were 
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reserved to the last On turning to this organ I was struck fay 
observhifff scattered on its outer snrfeee, certain oval or roOna 
cells of arout two to three times the diameter of a red blood- 
corpuscle—cells which 1 had never before seen in any of the 
buMreds of mosquitoes examined by me My turpm was 
complete when 1 next detected within mch of tMse cells a fim 
granml$s 0/ ih$ ckaracitrPtHc coaihlatk melamm mstinmi 
fever—Wk substance quite unhke aimhlng usually found in mos 
quitoes. Next day the last of the remaining spotted sringed 
mosquitoes was dissected It contained precisely similar ceUs, 
each of which posMssed the same melanm, only the cells 
in the second mosquito w^rt somiwkat iamr than thata in 
tka^rst 

Tnese fortunate observations pimctically solved the malaria 
problem As a matter of feet, the cells were the tmtas tha 
parasitg of remittant fevargrawinatn tha tissnas of thegnai, and 
the gnat with spotted wings and boat shaped eggs In whidi 1 
had (bund them belonged (as I sufamanently ascertained) to 
the genus Anaphaks Of course it was impouible absolutely to 
prove at the time, on the strength of these two observadons 
alone, that the cells found by me in the gnats were indeed 
derived from HKmamoebidic sucked up by the insects in the 
blood of the nitlenti on whom they had been fed—this proof 
was obtained ^ subsequent investigations of mine , but, guided 
by the presence of the typical and almost unique melanm in the 
c^s, and by numerous other circumstances, I myself had no 
doubt of the feet The clue was obtained , it was necessary on ly 
to follow It up—an easy matter 
The preparations of the stomachs of the two AnopheUs were 
sealed, and were aftervrords examined by Dn. Smyth, Manson^ 
Thin and Bland Sutton , and an account of the work and ert 
me observations of these gentlemen was published a little later 
Lnlortunately, my labours now met with a senous interruption » 
but not before 1 had succeeded again in findiiw the i^otei in 
two other mosquitoes—one, kmother speaes of Anophdts^ also 
bred from the larva, and also fed on a case containing crescentic 
gaitaetocvtes, the other, a "grey mosquito" [J^t§xfipians 
type), which had been caught filing on a case of lenian fever, 
and which 1 now think him become previously Infected from a 
bird with Haamamooba roUcta. 

Early in iM, mainly through the influence of Dr Manaon, 
Sir H W Blira and the Umtra Planters’ Association of South 
em India, 1 was placed by the Oovemraent of India on special 
duty in Calcutta to continue my investigations. Unable to work 
with human malaria—chiefly on account of the plague scare in 
Calcutta —1 turned roy attention to the HtemamoebiaiE of birds. 
Birds have at least two species of Heemanuebidie 1 sub 
Jecled a number of birds containing one or the other of these 
parasites to the bites of various speaes of mosquitoes. The 
result was a repetition of that previously obtained with the 
human parasites. Pigmented cells precisely similar to those 
seen in the AnaphoUx were found to appear in gnats of the 
speaes called Ci^jr JaifFons, Wiedemann, when these had been 
fed on sparrows and larks containing Haamamoaha roHcta On 
the other band, these cells were never found in insects of the 
same species when fed on healthy birds or on birds containing 
the other parasite, called Haemaxnotba damlawskii 

It will be evident that this feet was the crucial test both as 
regards the paraiduc nature of these cells and as regards ihcir 
development from the heemocytozoa of the birds, and it was 
not accepted by me without very close and labonous experiment 
The actual results obtained were as follows — 

Out of 245 Culax fattganx fed on birds containing H reheta^ 
178, or 7a per cent, contained '* pigmented cells." But, out of 
41 Cuiax jatigam fed on a man containing crescentic gameto 
cytes, 5 on a man containing immatore tertfen parasites, i$4 on 
birds containing H dantlamxhiy 1I5 on hcahny sparrows^ and 
24 on birds with Immature H a total of 240 insects, 

all carefully examined*—not cme contMned a single " pigmented 
cell ” 

Another experiment was as followi 1—Three sparrows, one 
containing no panaites, another eonudning a moderate noinbcr 
of H rahatmy and the third cofitaii4iw iranierous H r^ia^ 
were pbeed In sepeimte cages within three separate mMqoito- 
curtaii^ A numbw of CuSx faiigaaUt eU bred simuhanBAtisly 
from larvR in die same bretding bottle, were aow Hbteated on 
the same evcnfaig pertly within the first mosquilo-netiing, 
partly wltUn the second, and partly within the third. Next 
monung many of these gnats were fband to hnvelsd themfilves 
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09 tht bbdfl danofc the night. Ten of e«ch lot of gnats were 
tWmtnd after a few days, with the following result — 

The ten gnats fed on the healthy sparrow conuined no 
^'plgmeated oeUa.** The ten gnats m on the sparrow with a 
mowate number of parasites were found to contain altogether 
**pigmented cells”, or an average of 29 In each gnat 
The ten gnats fed on the sparrow with numerous parasites 
ocmtdncd 1009 *' pigmented cells", or an average of too cells 
In gnat These thutv specimens were sent to Manson in 
Etmlana, who miuk a siniriar count of the cells. 

inuLT mention one more out of several cKpt*rimcnt8 of the 
■une Icuid A stock of Cnitx all bred from the larva, 

were fsil on the same night partly on two sparrows containing 
H nHct^ and partly on a crow containing H damiemthu 
(placed, uf eoune, unto separate mosquito nettings) Out of 
aj of the former lot, aa were found to have pigmented cells, 
wnUe out of i6 of the latter, none had them 
Hence no doubt remained that the **pigmented cells” 
raally constitute a developmental stage in the mosquito of these 
parasites 1 and this view was accepted both by Laveran and 
Hanson, to whom specimens had been sent In June 189S, 
Manson published an illustrated paper concerning my re 
searches, and shoved that (he pigmented cells must in fact be 
the z^otes resulting from the process of fertilmlion discovered 
MacCullum 

It remained to follow out the life-history of the zygotes. I«ur 
this purpose it was immaterial whether I work^ with the 
avian or the human parasites, since these are so extremely 
like each other I elected to work with the a\ian species, 
chiefly bMUse the plague scare in Bengal still rendered ob¬ 
servations with tlie human species almost Impossible. By feed 
log Cul x/ahgans on birds with ff rthtta and then ezamining 
the insecis one, two, three and more days afierwanN, it was 
easy to trace the gradual grov^h of the zygotes. Their de* 
velopment briefly is as follows —After the fertilisation of the 
macrogamete has taken place m the stomach cavity of the gnat, 
the forlilised parasite or zygote has the power of working its 
way through tiie mass of blood contained in the stomach, of 
penetrating the wall of the organ, and of aflixing itself on, or 
just under Its 9 Uier coal Here it first appears about ihirty-slE 
bMrs after the insect was fed, and is ftwnd as a *' pigmented 
cell”—that Is. a little oval body, about the size of a large red 
corpuscle, and containing the granules of melanin possessed by 
the parent gametocyte from which the macrogametc originally 
prooDeded In this position it shows no si^ of movement, 
but bwins to grow rapidly, to acquire a thickened capsule, and 
to proj^ from the outer wall of the stomach, to which it is 
aUadiM, into the of the insect host. At the end of 

da days, if the temperature of the air be sufficiently high (about 
So** F ), the diameter of the zygote has increased to about eight 
times what it was a^ first, out is, to about 60 ^ If the 
stomach of an infected insect be extracted at this stage, it can 
be seen, by a low power of the microscope, to be studded with 
a number of attached spheres, which Mve something o£ the 
appearance of waits on a finger These are the large r^gotes, 
emfeh have now reached matontyand which project p-ominently 
into the rpoaqulto's body-cavity 
Ail this could be asoertaiiMd with facility hy the method I 
have mentkMied, and it dumld be understood that gnau can be 
kept alive for weeks or even months by feeding them every few 
days on blood—or, as Bancroft does, on bananas. But a most Im 
poHant point still required study What happens after the svgotes 
maturity ? I toaod that each sygote as it Increases in size 
Into Msrvx, each of which next becomes a bhsiopkort 
E U^number of blmUi attached to its surface Finally, the 
I tunufto* leaving the thick capsule of the zygote 
\ tbouBodt of the nlasU. The capsule now 
allows the blasts to ewwpe Into the body-fluids of the 
InM^ 

Tbeie bfelts, when matiue, are seen to be minute filamentous 
b odi aa y abto ia-i6p in length, of extreme delicacy, and sofiie 
what i^di|le-lhapcd—that is, tapering at each extremity. Just 
as the recall the shm of the Cooctdiidn, so do tha 

hlaats fienft the ^‘klctom bodtea." Prof Herdman and I 
have ■4Mi& thia word '*blaKt" for these bodies after careful 
ooniidMHIii--bttt otbcie prefer other namea. They are, of 
oouM;, 9 fm*: bit epoies whidi have bech uoduced tv a 
ptefhwWsexual n r ncc ai ■ nd arciutoy the rstaUof a kind of 
y$ fy $mbom 3 f* Just u a ItfttUsed ovum gives rise to blasU, which 
pioddoe the duster of cellsconstitudDga mnUkellnlar animal, so, 
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in ihis case, the fertiliied ovum, or zygote, gives rise to btasts, 
each of which, however, becomes a separate animal Prof 
I^y Lanketter suggests for the blasts of the HeemamcebUbe the 
■imfrie term “ filiform young " 

At this point the mvesUgations took a turn of extreme Interest 
and importance, scarcely second even to what attached to the 
first study of the zygotes. Smcf the blasts are evidently the 
progeny of the zygmes, they must carry on the Hfe-histon of 
the parasites to a further stage How do they do so ? What 
is their function ? Do they escape from the mosquito, and in 
some manner, direct or indirect, set up infection in healthy men 
and birds ? Or, if tiot, what other rarpose do they subserve ? 
It was evident that our knowledge of the mode of mfection in 
malanal fever—and perhaps evert the prevention of the disease 
—depended on a reply to these questions. 

As 1 have said, the s]rgotes become npe and rupture about a 
week after the insect was first infected—scattering the blasts into 
the body-cavity of the host What happens next ? It was next 
seen that by some process apparently owing to the circulation 
of the insect's body fluids (for the blasts themselves appear to bo 
almost without movement), these little bodies find their way 
into every part of the ransquitn—into the folees of its head, 
(horojc, and even legs. Bejrand this rC was difficult to to All 
theory—at least all theory which I felt I pould depena upon — 
had been long left behind, and I could rely only on direct obser 
vation Gnat after gnat was sacnficcd in the attempt to follow 
these iKxlies. At last, while examining the head and thorax of 
one Insect, I found a large gland consisting of a central duct 
surrounded by large grape like cells. My astonishment was 
great when I found that many of these cells were closely packed 
with the blasts (which I may add are not In the least litce any 
normal structures in the mosquito) Now I did not know at 
that time what this gland is It was speedily found, however, 
to be large racemose gland consisting of six lobes, three 
lying in each side of the insect's neck The ducts of the lobes 
nnaily unite in a common channel which runs along the under 
surface of the head and stt/en iht mtddU siyitit 9 r lancet^ of tho 
tmiocCt proboms 

It was Impossible to avoid the obvious conclusion. Observa 
tion after ol^rvatioD always showed that the blasts invariably 
collect within the cells of this gland It is the lalivary or 
poison gland of the insect, similar to the ralivary gland found ia 
many insects, the function of which, In the grat, had already 
been discovered—alihoygh I was not aware the feet That 
fonction IS to stcroU tko jtnidmkUh is imjoctoJby tko imtei when 
it funUnres the the fluid which causes the well known 
irritation of the puncture, and which is mbably meant either to 
prevent the contraction of the torn capdianea or the coagulation 
of the ingested blood The position of the blasts in the cells of 
this gland could have only one interpretation—wonderful as that 
interpreution is. The blasts must evidently pass down the ducts 
of the salivary gland into the wound made by the probosas of 
the Insect, and thus cause infection in a fresh verteb^e host 

That this actually happens could, fortunately, be proved with 
out any difficulty As 1 had now l^n itudyiim the parasites of 
birds for KNaa months, I possessed a number oTbirdi of different 
species, the blood of which I hod examined from time to time 
(Ew pricking the toes with a fine needle) Some of them were 
infected, and some, of coarse, were not Out of ill wild 
sparrows examined by me in Calcutta, I had found If refit ta ~ 
the parasite which I had just cultivated m Cuiex fatigans m 
Of 13 5 oent As a rule, non mfected birds were 
rdeased, but 1 generally kept a few to use for the control 
experiments mentioned above, and the blood of these Urds 
had consequently been examined on several occasHins, anil 
had always been found free from parasites. At the end 
of June 1 ponessed five of these healthy control birds- four 
•paiTows and one weaver-bird. All of them were now 
carefully examined again and found to be healthy. They 
were placed in their cup within mo«iuito nets, and at the same 
time a large stock of old infected mosqmtoes were released with¬ 
in the Mine nets. By "old infected mosquitoes” I mean 
mosquitoes which had been previously fed repeatedly on infected 
and many of which on duaection had been shown to have 
very large numbers of Iduts in their raltvary glands. Next 
morning, numbers of these Infected gnats were found gorged 
with bio^ provlog that they had indm bitten the healthy birds 
dnrliV the nighu The operation wu repeated on several 
■nrrredlng nights, wntil each bird had probably been Ixtten by 
at least adoien of the moequltoea On July 9, the blood of the 
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Inrdfi woi euiiDiiwd again 1 acarcely expected any result to | 
complete and decisive Every one of the five birds wat now 
found to contain parasites—ana not merely to contain them, but 
to potieu such immense numbers of them as 1 had never b^ore 
,Bcen in any bud (with re/i^ta) in India. While wild sparrows 
in Calcutta seldom contain more than one parasite in ev^y field 
of the microscope, those which 1 had just succeeded in mf^ing 
contained ten, fifteen, twenty and even more in each field—a 
foci due probably to the infecting gnats having been previously 
fed over and pver again on infected birds, a thing which can 
rarely happen in nature 

The expenmeni was repeated many times—generally on 
two or three healthy birds put together Bui I now improved 
pD the original experiment by alro employing controls in the 
following manner A stock of wild sparrows would be ex 
amined, and the <mfccted birds eliminated The remainder would 
then be kept apart, and at night would be carefully secluded 
from the bites of gnats by being placed within mosquito nets. 
These constituted my stuck of healthy birds. From time to 
time two or three of these would be separated, examined omn 
to ensure their being aluolutely free from parasites, und then 
sut^octed tu the biles of ** old infected moaquitoei," and, of 
course, kept apart afterwards for daily study Thus my stock 
of healthy birds was also my stock of control birda Until they 
were bitten by gnats) I found (hat they never beoime infected 
(except in a single case m which I think 1 had overlooked the 
parasites on the first occasion), although large numbers of 
healthy birds were kept in this manner The result in the case 
of the sparrow 3 which were subjected to the bites of the infected 
gtiati was different indeed Out of 28 of these, dealt with from 
time to time, no ]es9 than 22, or 79 per cent, became infected 
jn from five to eight daya Ana, as in (he first expen 
qient, all the infected Urds finally contained very numerous 
parasites. 

It was most interesting to watch the gradual development of 
the parasitic invasion in these birds, and this development 
presented such constant characters that, apart from other reasons, 

It was quite impossible to doubt that the infection was really 
caused by the mosquitoes. The course of events was always as 
follows The btuM would remain entirely free from parasilea 
jfoT four, five, six or even seven dava Next day one or 
^perhauf two parasites would be found in a whole specimen 
The following day it was invariably observed that the number 
,of the organisms had largely increased j and this increase con 
tlnued until in a few days immense numbers were present—so 
that, finally, I often observed as many os seven distinct parasites 
contained within a single corpuscle ' Later on, many of the 
birds died , and their oqtans were then found to be loaded with 
the characteristic melanin of malarial fever 

1 also succeeded 10 infecting on a second trial one of the six 
sparrows which had escaped the first experiment} and also a 
crow and four weaver birds 1 and, lastly, gave a new and 
more copious infection to four sparrows which had previously 
conuined only a few parasites 

These experiments completed the nriffinal and fundamental 
observations on the life hislory of the Hmmamnebidie in mos¬ 
quitoes. The parasites had be<m earned from the vertebrate host 
into the gnat} had been followed in their development in the 
gnat; and bad finally been earned back from the gnOl to the 
vertebrate host The theonea of King, Laveran, Koch and 
Bignami, and the great Induction of Manson, were justified by 
the event and I have given a detailed historical and critical 
account of these iheories, and of my own difficulties and ex 
perlences, m hope of bringing convictiun to those who 
might, perhaps, otherwise think the story to be too wonderful 
Jor cMcnce 

But worl^ pf great Importance remained to be done I had 
intended, after making this study of one of the 

parasites of birds, to extend the mvestigaUon more fully to those 
of man—• work which now presented no dlfllquUy, isnce both 
the kind of roosqulta hospstable to them {AtypJulu) and the 
fonotof the psuoaltes in the mosquito were well known to me 
, Unfortunately 1 wax obliged to attend to other and less 
important dutiei^ wl^h kept me fully occupied for several 
months—on interruption which practically pqt an end to my 
own study of the mosquito-theory at a very interestiiw point 
No tutie, hosnever, was really lost. In Decern^ 10^, Dr 
, Dante^ of ,th^ Malang Commission of the Koym Society and 
thsijQpi|ipnlal Ofiftoc, anived in Calcutta to examine and report 
upen m) resqltSi After carefully repeating the vonous expen 
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in«nu, he foUy confirmed the lUtementi tnede b, Al (ha 
same moment, the work was taken up with great bcUUaDOe oad 
success by Dr Koch and by Prof Gruii and Drt. Pigasml hodj 
Butianelll, in Italy 1 must now describe the mves^^idOBS of 
these observers—though 1 have scarcely space to do So «t thft 
lei^h they deserve 

Ever since the discoveries of lAveran and Oidgi, the trahgn 
observers of the Roman school had done much Important wont 
on malaria, hcilitated by the well known prevmenoe of thS 
disease near Rome—work, if not of much origioalfty, yet loll of 
careful detail More recently, however, this woric Kad been 
practically arrested by their theory—wholly gratuitous, but 
which they accepted as a dogma—that the motile filaments art 
forms of diBintegratioD tn vitro When Manson propounded his 
theory, Bignaml, for instance, rejected It on this gr^nd. But 
at the same lime he evolved a gnat theory of his own—a theory 
that malarial fever is Inoculated by gnats which cany tM 
parasite from manhy areas. The or^iBcnts he used were the 
epidemiological ones already advanm by King, and which con 
scarcely be said to amount to more than a plaiwble hypothesis 
the only solid basis for the theory^—that of Manson—was op¬ 
posed by himii Later, however, the work of Simond, Schaodinn, 
Siedlecki, MocCallum and myself, explained by Manson, ren¬ 
dered the Italian position concerning the motile fikments quite 
untenable , and Butianelll, Bignaml and Gtassi now undertook 
a study of the mosquito-thro^ on sound principles My own 
results, with descriptions of the technique employed and with 
illusirations of the ey^tes, had been publishm from time to 
time, a summary of them hod been riven by Manson in Tune 
iSqSj and another, including the infection of healthy nrds, 
befiire the Bntish Medical Aiiodation, early In August, and 
there 6>uld therefore be no difficulty In following up toe obser¬ 
vations therein recorded In September, Grass! published a 
paper in which he described certain investigatioos nuule in Italy 
with a view to ascertaining the species of gnats which are 
associated ulth the prevalence of malaria In that country Such 
iniestigaiions are not, I think, trustworthy; and,as a matter of 
(act two out of the three species of gnat then selected bw Gimmi 
as being malana-bearmg ones have now been rejected by htm* 
The third spedet was an Anopktks^ namely A damger^ Fabr 
At the same time Bignami resum^ his study of the subject 
Some years previously, following hit theory, he bad endeavoured 
to infect herithy persons by the bites or gnats brought firom 
malanous |dnces. He had railed, and abandoned hb efibrts^ 
and 1 believe that his method would of itself never have led to 
a solution of the problem In the autumn of 1898, however, he 
renewed his efforts, but wu amo unsoocesaful until he xuid a 
number of Anopheles Drought from a house containing 

infected persons. The result was successful, the subject of the 
expenment becoming infected after some time. This important 
experiment gave the first confirmation with human malaria of 
my previous inoculation sxperlnientB with the malaria of Uids, 
but smcB other species of gnats as well as A dmtgtr hod bOen 
emplo>ed, it fiuled to fix suspicion entirely on the latter In 
order to obtain this result, tbw olnervers were finally ob^ged 
to resort to the correct method of Manson and .myself—namely 
that of direct cultivailmi of the pararites in the gnat. Success 
was now immediate. The sygotes and blasts m the porutees 
were found, exactly as previously described by me, in the 
tiHues of A elavtgtr, and, lastly, healthy persons were infeotod 
by the bites of lhac iniecti. rushing forward with admitabte 
rapidity, the Italian oboerven next found that all tfaiee spedet 
of the human Hmmamcebuhe are cultivable in A tMgar, 
not only in this, but in other Italian spedet of AmpMn^ 
while, like me, they foiled in cultivating the paiailtes Id CsdSer. 

Almost simultaneously Koch repeated and oonfirmed with the 
weight of his authority most of the results which hod been 
obtaued as regards both the buman and avion pansiteai In 
August 1899, the malaria expedition sent to SleM Leone by 
the Llvef]^ School of Troncol Modidne (of which eu pe dUkm 
I was a member) found the bomati pusdtds in two spimke of 
Anophoios In that colony, namely ri. Loew, aifd A 

fmestus, (jlles. 1 hear also UuU the nme venlt has haen eh- 
tained with Anopkoks in two other ports of tbs world 1 so that 
u would appear that lomethlim like nhie spades of 
have now Mm incnlpatcd—while ov yet Sfvery spedos of uslta 
which has been tried has foiled to give poeitlve yesults. ^ 

From this point it beocoes imposribfo to follow in detaU^ 
researches corned out in conneotloti with (be BK»qdito^|lseMf 
1 KATtrar, Aa|piW 3,189^ 
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ki wkNH til# irarid <uti ftlMdjr^oUectad wonUi 

6)1 ft fttoftb YolwM I and arery ttonth witaoMet addidonal 
pftW earin Mt oft tbt nlHecL I iMl thciftfof«« m coneluiioo, 
OQi^nt with A bnef refftranoe to three pofaiu of leadii^ 
lomortftDtie." 

I ibftll 6ttt try to Indkett bow ocwkptotely the recent du 
eoverWi estphift the well known bwf rfiEming the diffoiloti of 
meleilft. Ae risentiooed at the beginning of this lecture, niaUnal 
feeer hai long been known to be connected with the presence of 
fff"*M** water That b to mw, we generally, though not In- 
Vftmbly, find that the dbease u aisodated with low lying flat 
alreaa, where anUer tends to collect to a considerable extent It 
was Indeed the general appieoiatkm of thb bw which led to the 
Okl mbsma-the^of the OMease^tbe theory on which the word 
“ malaria ** was based We assumed that the pokaon u one 
which rises from marshy areas in the form of a mbt, and which 
thence Infocts all living within a given distance Later, when 
the pathogenetic panwte was discovered in the blood of febnei 
rants, dmity otnerreni still clinmne to thb conception, thought 
that the panulte ban orgubm wnl^ in its free state dwells Insuch 
placet, and dlffbses itadf in iwdt mists. It b interesting to note 
how near to the truth ihb almost instinctive conception took na 
It b right b idea, wrong in bet It b not the psrasitk itself which 
springs from the marshy ground, Amt iki carntr of tht paratiu 

Thu was one of the many interetilng points made King in 
hb mosquito-theory of seventeen years ago Bat King fell into 
an error which could have been used as a powerful aqnimenc 
against hu hypothena He seemed to have assumed that all 
mosquitoes nse fiom manbea Hence, he said, malaru exists 
in tu presence of marshes, hence It u a disease of the country 
rather than of towna, and so on. As a matter of fact, mosquitoes 
as a rale do not rise from marshes at all, they do not all even 
rise from pooh of water on the ground, the commonest species, 
at bast of those which habibuuly annoy human beings, spnng 
from tnba and pots of water in the vicinity of houses, ana are 
in de ed more common in cities than m country pUc^ at any 
rate In the tropics. Now it U not the least inierMng feature of 
recent remarchfes that they have shown where the error lavr As 
soon as I had succeeded In cultivating the human parasites in 
my ** dappled-winged mosquitoes,*' which were really gnats of 
the genus Anopkeks^ I began to study the habiu of these insects, 
and soon ascertained the remarkable fact that wbib gnau of 
genus CwAx generally breed. In India, in vesseb of water round 
houses, gnau of genus Atii^les, which 1 had just connected 
with materia, breed in stnak tooh of wotor tm the ground Thb 
point was the subject at a special Investigation by the recent 
expedition to Sierra LeonC \ ana we found that the tew holds 
good there as In India. White CuJex larvae were to be seen In 
almost every vessel of water, or empty gourd or flower pot in 
whlcka little nin-water cfdlected, In only qnc case did we find 
Anofhekt tervw in such. On the other hand, AnofMes Urviie 
occqried Jn about a hundred small paddles scattered through the 
city of Freetown^poddtes mostly of a fairly permanent deicrip- 
ttein, kept filled by the rain, and not liable to scouring out 
daring heavy showers. What was almost equilly significant, 
the larrse seemed to live chiefly on green water weed Hence 
It follows that white CnUx^ the apparently innocuous genus of 
gaats, are ementially, or at Ink oftem domestic insects, 
AmpheUu the inateite-bearing genua, are essentially gnats 
whra spring from st ag n a nt water on the ground And numerous 
other beta m the history of materia can be explained by the 
mm# dtecovary It is supposed, hr Instance, that malaria 
origfnates from freshly turM earth, now we actually noted 
caam^cs where milway embankments and the like had pro- 
dooea Anopheles poob ^ and it b easy to see that disturbance of 
the sell may often produce depmslpos in the ground capable of 
holding a Httte rain water siiitabte for the larvie of these insecti. 
Aflpin, malarial fever often appeati on board vessels which have 
tftotthad at jnaterioos ports j u an explanation of this we ascer 
te riM (bit Athefkel^ ririt sbipa from ihu shore In short, on 
Jfftdyfaag the matter from every polat of vtew, I must coofeu to 
beteg teftoiam of any wftU^establiriicd bet about material fever 
wbiqb b ftosexpteinod by the mosqoko theory 

Tills brings me to the inb|ect <a ok^Hons to the mosqaito- 
tbemvi In y\$m of the and copums microscocdeal and 
sspenhentel evideime which bee now hem coltocted in proof 
of the tbsQiy, k b DO kmger permissible to doubt the saain 
uets } and the otijtfteioiM which one stIU finds, beth in the lay 
ain Ihe nsedteri pr^ are generally based on a complete 
Ignofines of uese lictii, and need toot be dbcnsMd here. But 
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there b one obfectlon—frequently mode, la spife of corrections 
as frequent, by persons who reside in malarious places—which 
Ij deserves comment Thb b, that materia exists where there are 
no mosquitoei, and that so-and so has had bver without being 
bitten by gnats at all Generally speaking, we must always 
remember that malarial fever is a dbease in which relapses 
occur perhaps for years after the first infection, and that it b 
thb first inmetioD and not the relapses which are due to the 
bite of A$topheies It n thus posnble to suffer from any number 
of attacks of fever without being bitten by Anopheles (except on 
one occasion), and without invalidating the iheoiy—a fact of 
which those who argue In this manner are generally ignorant 
Again, It IS well known that one may be bitten without 
perceiving it, that some persons are singularly callous to 
the punctures of these Insects, and, lastly, that many others 
have very limited powers of oAttervatlon 1 may say at once 
that, personally, I cannot accept any statement to the effect 
that gnats are absent m any locality in the troptes, until such a 
statement u made by a competent obrerver after direct search ; 
because I have never been in any place in the tropics—and 1 
have been in a large number—where there were no gnats. On 
the other hand, 1 uve often found numerous gnats in localities 
where I was previously told there were none 1 was once 
actually informed that tnere are no mosquitoes in Sierra Leone ! 
The fact b that those who will trust the statenienti of the 
general public on such matters must be very credulous. 

1 lorn lastly to the all important subject of prtventten^ but 
can do no more than touch upon it here Two methods sug 
gest themselves at once. I need not refer to that of guiirdiog 
against the bites of these insects by the use of mosqaito-nets 
and so on—an obvious and, I believe, an exceedingly useful 
measure, which may reduce the chances of Infection to a small 
fraction Unfortunately such methods will never be employed 
on a large arale in the majority of malarious localides , and we 
must resort to the destruction of malarta beann^ speaes of 
gnats^ Early In iflpx 1 reported to the Government of Indte 
that It may be poaslble to exterminate Anophtr/eS \n sotne locali¬ 
ties—especially some towns, cantonments and plantations— 
owing to the habit the insects have (In some places) of breeding 
only in selected pools. Since then, a considerable literature 
hat already grown up round the subject Reviewing this litera¬ 
ture, it seems probable that we may be able to exterminate 
Anopheles^ or at least largely reduce their numbers, in towns 
where, owing to the conformation of the ground, the low level 
of the subsoil water or the snull rainfall, surface pools suitable 
for the iniecti are comparatively few The methods which can 
be adopted against the larvoe are numerous—such as brushing 
out the poob with a broom, draining them away, filh>V them 
up, or treating them with various enhetdes^ such as paraffin and 
numerous otbw sobsuncei (recently investigated by Celli and 
Casagrandi) On the whole, the most promising bieihod which 
suggests Itself is the employment of some cheap solid materia)' 
or powder wluch dissolves slowly, which kills the larvoe without' 
injuring higher animals, ami which renders small pools umn- 
habitable for the larvie for some months If, for instance, a 
cartload of such a material wouUl suffice to extirpate the tervie 
from a square mite of a malanons town the result would be a 
large gam to lit healthiness. Dr Fielding Quid has lately re 
ported favourably on tur Grillet recently reports a cose in 
France where a Urge distnCt was rendered free of malana by 
the cxtemive use of lime for agncuUural purposes. Gas^isme, 
or even common salf^ may be suggested Jn short, though the 
question of the possibility of attacking these insects with sue 
cess b still entirely In the expenmental stage, we may reason 
ably hope that the mosquito theory of mnlaria may some day 
prove to be os useful to humanity os it certainly hn proved 
interesting to the student of Kience, 

In conclusion, however, i should odd that this result is not 
likely to be attaioeri urIm we^ as a natfon, determine to pay 
more attention to scienufic discoveries in the field of tropiqd 
medicine than hitherto we have done Dui;ing the last fifty 
years discovery after dtscoveij in thb field has be^n made with 
ent finding any adequate reflex in medical and sapltaiy pmc« , 
rice fr) our troplau powessioni The discoveries* for instance, , 
of Ldsch, Dai^ne, Dublnij Bilban, Bancroft, Koch, Lai^n^ 
Malison, Carter and Cites, though nesjly concerned with the 
Uvea of tboumnda of human beings, have been nnprally treated 
eltber with Kepticism or negtect—have been nether suffictently 
^llo^ed in the laboratory nor sufficiently opted upon in the 
TCgfoii ofpractica] sanitation. 
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AUSTRAUAN EXPERIMENTAL FARMS 

'T'HE importance attached by the earioue Atiilraluui Govern 
^ menta to the encoungemcat of agriculture 11 ihown in the 
tact that in moat of the cotoniee a department of agricnllure has 
been eatabluhed, the officul head ot which U a member of the 
colooul minutry In New South Walet a site uiitable for a 
central eatabluhmcnt waa aelected at Ham Common, near the 
»own of Richmond, in the llawkeabury diatrict, about 39 miles 
from Sydney, where an area of about 4000 acres was reaumed 
for the purpose The college and tarm are now in their seventh 
year of existence Accommodation is provided for nine^ six 
resident students, and during 189S there was a full roll Theo 
retical as well as practical instruction is imparted by experts In 
every branch of agriculture, and experimental work is carried on 
with cereal and o^er crops. There is an orchard, jo acres in 
extent, and a vineyard, 10 acres in extent, and the cultivation 
of plants for the production of scent has also been begun 
There are also experimental farms at Bnroen, 304 miles from 
Sydney, in the MamimlHdgee district, and at Wollongbar, 
166 miles from Sydney, in the Richmond River district The 
former is near the town of Wagga Waggi^ afld embraces an 
urea of 3460 acres, of which 1200 acres are in cultivation, 1000 
acres being devoted to growing cereals, of which 500 acres are 
for seed wheat, 85 acres to fruit trees and grape vinea, and 80 
acres to forage ptants , while 8 acres are under olive trees, the 
remaining portion being taken up by irngation plots, nursery 
and experimental plots Quarters have been provided for 
twen^ hve studenta At tlw Wollongbar ^arm experimenu 
have been made with sugar canes obtslned from New Guinea, 
sugar cultivation being a staple industry on the Clarence, 
Richmond, and other northern nvers. Expenments with grasses 
for the grazing of dairy caitle ha\e been carried on, and stein 
Saken to assist the dairying induMry, which u greatly on the 
Increase in the northern parts of the colony Other inalsare 
being made with citrus fruiis, pineapples, liananas, and various 
other tropical and semi tropical fruits The total area of the 
farm is 263 acres The experimental tarm at Bathurst, 145 
miles from Sydney, is largely devoted to the cross breeding of 
aheep, irri^aaon, fruit growing, cereal culture, and general 
mix^ tarming The area of the tarm u 596 acres, to which 
leased areas of 176 acres have been added The area under 
cultivation is 370 acres. There are 1000 sheep and lambs on 
the tarm 1 and nine students have been enrolled Another tarm 
is ntuste at Coolabah, in Ibp dry country, about 424 miles from 
Sydney, where there are about soo acres in cultivation, trials 
beirig systematically nuuie with various kinds of wheat, maize, 
soffghnm, cow peas, grasses, fodders, and so on There is also 
a travelling instructor, whose duty it is 10 visit the rural distnets 
and give personal advice and practical demonstration in all 
matters connected with agriculture Under the direction of the 
Government pathologist, investigations are earned out at the 
laboratories at the S)^ney, Bathurst, and Wagga Wama farms. 
At, a laboratory at Pymble, a few miles from Sydney, the 
diseases of citrus plants have fnrmed the subject of special 
inquiry Operations at Bathurst are not speciaUy directed to 
^mricoltare, but are confined more to the diseases of stock , but 
<at Wagga Wagfpi the work of the laboratory is mainly m con 
necllon with wheat and other farm crops 


Ul^lVERSlTY AND EDl/CATiONAL 
INTELLfGENCE 

A scHOoi of forestry u to be established at Yale University 
The large estate bequeathed by the late Prof O C Marsh wul 
be Vised as a school of botany, and wUl also be used for the 
present as a school of uMtnictm m forestry 

BKSinBS the degrees vecogniied by the State, the univerttlies 
of b ranee can grant de grees exclusively Kientdic, but which con 
tar none of the rights or privileges belonging to the State 
degrey, and which must in no case lie declarad as equivalent to 
them We learn from the Lamei that the Nancy faculty of 
medidne is not content with Its power to present candidates 
for the university doctorate as r^rds meoicuie, but desires 
the right to present fiir a degree persons who have shown thdr 
especial knowledge m bfologicaf science The conned of the 
Univemty of Nancy baa to this proposition, and accepted 

It at a spocial rocetliw The resolution has just been approved 
by Che Minister of nibllc Instnictkm, and so, starting dunog 


the current scholastic year, the taonky of nedkioe at Naaev ta 
anthorised to present candidates for the sew degree, wliif:i| Is 
the first of the xind (oexlst in Fianoo 

The unwitiitactory condition of the tcsching of gcompfay In 
this Country should word plenty of scope for the wtA of the 
Geographical Association, which alms ** to improve the teaching 
of geography by ipreadiDg the knowledge of all sneh. methods as 
call out the puptrs intelligence and reasoning powers and make 
geography a reu educational discipline, instead of mcraly loading 
die memory with names and Uotated tacts.” The membership 
of the Association has hitherto been limited to teachers In 
secondary schools and otbers interested in pobbe school educa 
tion At the recant annual meeting, its otrandaries were ex¬ 
tended, and the Assodatioo is now open to all teachers of geo¬ 
graphy, and to other persona derirous of enconragii^ improved 
methods of geographic instruction Geography as it is usually 
taught ought to be banished from our acnooU, for it is of no 
scientific value whatever, and benumbs a child's intellect instead 
of developing it When the authorities which supervise and 
examine t ne work done in primary and secondary schools take a 
wider view of geomphy than at present exists, when, In fact, 
they make geography mean physiography, there will be hope for 
the rational methods of teaching which the Geographical Amo 
ciation seeks to encourage 

A SHORT time ago it was proposed to form a Bureau or 
School of Research in Washington, under the supervision of the 
Smiihaonian Institution The Regents of the Institution are in 
sympathy with the scheme, but they consider that their present 
powers are scarcely broad enough to embrace the work pro¬ 
posed Thw may, however, dedde to ask Congress to provide 
Che means tar organising the scientific work of the vanous 
Government departments, and for co operacibg wRh the uni¬ 
versities and colleges of the United States in systematic research 
work The Bureau would be in connection with the proposed 
National University, upon which subject a sub-committee of the 
National hducatlonal Association kuu juit presented a report 
The commit tee suggests that if the Smithsonian Institution is 
unable to take the Initiative In the matter, the Bureau of 
Education shall become the adroiiuatrmtive oenire of the Bureau 
of Research Under the terms of either of the plans propos^. 
It IS assumed that the persons admitted to carrv on research will 
be graduates of a college or university in good standing, or will 
have had an equivalent training Tbe committee point out that 
such a bureau of research, whether it be placed under the care 
of the Smithsonian Institution or under that of tbe Department 
of Education—which would supersede the existing Bureau of 
Education—would be a source of strength to the higher educa 
tion of the United States and a great advantage to the Govern¬ 
ment in Its work of promoting the progress of science and the 
usefal arts, and irt applying the result of scientific investigation 
to the de\elopment of the natural resources of the couniry, of 
agnculture, of manuhetures, and of commerce 


SCIENTIFIC SERIALS. 

Amertcan Jotirnai of Sewut^ March —Hot water and sofk 
glass in their thermodynamic relatKmi, by C Barua. Glam 
shares the iwopcrty of colloids, of bdiM soluble in a liquid when 
the latter ta hot enough. Glass is dusotved m water heated 
under pressure to 210* Every glam at a safficlenUy high tetn- 
pencure must eventually show complete solubiliey In water. 
Such soluuons are, Imwever, unstable at ordinary temperatnrea. 
The solubility of nlicates m very hot water hu an important 
bearing upon natural phenomena. Sea water more titan 200 
metres below the sortace of the ocea n will rentain Bqoid at 
200” If, therefore, water from anywhere below that depth 
penetrates into the earth as tar as tiw {sothctni for 200*1 the 
rock there, if of tbe character of glassy will become Uqus^, 
afiart from pressure. Tbe bydntra tfttcate is Unu viiteeny 
fluid 8 kilometres below the surtaoe, and tbe level of aoneons 
fusion is flve times os near the luvfisce as that of igoeoug tWop. 
—An electrical thermostat, by W. Doape aitd C. A. Locy. 
The thermostat, wbkh b of very high efifidency, oonatota rA a 
wooden troo^ containing an ordinaiw Mlt aolaUon, which it 
heated by an electric li^t enrrent wemdacad fhVooA dno~ 
plates at the ends of the trough Tbe rqgtdaUiig device n a set 
of brass tubes filled with alcohol, wboee Knanttai depreme t a 
thread of mercury in one arm of a U-tnbe, and thus makes 
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oontiofc in the other etm The dicnlt thni etUblUhed worki e 
whM inierts a reiUunoe In the heating circuit, and thoi 
antomaticalljr redncea the temperatare. fhe action ii remark 
ably prompt, the reguladhg arcnit being made and broken two 
or three timea per second The temperature of the thennoatat 
rtaaina cooatant to vilhln of a degree C, even when 

the anrronnding terapeimture changes aoddenly by some 12 
degreci.—Eaploratlons of the Albatross in the Pamhc, (iU ), 
tyA. AgsttU. The deepest tmwl haul yet made was made 
annxt miles east of Tonga Tabu. It was at 4173 fathoms. 
The bag brought up a nmnoer of huge fragments of silicious 
sponge, DoloDging probably to (he genus Crateromorpha, which 
had ueen obtisiM by the Ckalknm at depths of only 500 
fathoms. The bot(om consisted of light brown volcanic mud 
ndimd with radtolarians.—IUmms Gulch meteorite, by H L 
PnttOD. Itds slderite was found In Montana last year, on the 
bed rock about four feet below the surface. It weighs 2} kilo 
grams, and condtts of m 5 per cent iron, 6 7 per cent nickel, 
and traces of cobalt, silicon, phosphorus and carbon It shows 
no hgures on etchlrub but grastly resembles the Morrodal dder- 
Itc of Norway —*The Siiunan-Devonbui boundary In North 
America, by H S WllUama. This first artkie <mU with the 
Chapman sandstone fauna. It must be renrded as the equiva 
lent of the topmost fauna of the Welsh SilnrUn system This 
classifies the Lower Helderberg formation in the Silurian 
system 

Tm Pkytuai Ktvum for January contains the first part of 
a paper, by Prof R A. Feseenden, beanng the title of A 
determination of the nature of the elecmc and magnetic 
quantliies, and of the density and elastknty of the ether Mr 
B E Moore, in the same number, deals with electrolytic polar! 
satlon , and Mr H V Carpenter with the companson of two 
sdf inductanM. 


SOCIETIES AND ACADEMIES 

LONDOM, 

Royal Society, Februaiy 1 On the Influence of the 
Temperature of Liquid Air on Bacteria.*' By Allan 
Mac&dyen, M D 

The expenmenu of Dr Hoimee T Brown and Mr Escombe 
(Jfoy Soc Awr V0I 6a, 1698, p. 160) have shown that no 
appreciable influence is exerted upon the germlnative power of 
§ctd9 when exposed for i ro hours to the temperature of Ikjuid 
air (-183° C to - 193* C). The results were equally nea^ve 
In the recent experimenu of Sir W Thisclton-Cyer {ibU vol 
6}, 1899. h 361). in which secris survived exposure for upwards 
of six hours to toe temperature of liquid hydrogen (- 250* C 
to - 35a* 

The following invesiigadoD 00 the influenee of the tempera 
tore of liquid air on bacteria was carried out at the sugg^ion 
of Sir James Crichton Browne and Prot Dewar The Decenary 
fimUidn were most kindly given at the Royal Institution The 
experiments wen conductra under the personal supervUioo of 
Professor Dewar, and he has asked me to put the reinlu on 
record, although It must be acknowledged that the essential 
features of the Investlgatioa are due to him. 

TenorganismswcreosedfbrtheexpenmenU,vu —B typKosms^ 
B c$mmums^ 3 dipik4rU$^ SptnBum thalmu AsimtuM, 
B prtmM v^Agaris^ B tukU Aw/Av, B mmtkrmtu (sporing 
cahme), py$gtms awrvsrx, B pk9sphorm$m and 

Fka»6aiNrimm 

The enUures wck simoltaneoiiily enmsed to the temperature 
of liquid air for twenty hours (-183^C to - 190* C) Tluey 
were then carefully thawed and examined. The results may be 
briefly stated. In no Intaflee, whether on sobd or in Ikpiid 
media, eouild any Impairment of the vitally of the mi^ 
orgaidaBM be Aetected The firesh growths obtained from the 
exposed tubes were normal In every respect, end the funeilonal 
■cnvldcs qf the bacteria were ^oally unaifected The colon 
badUas prodacad its typical eflfcts each as the curdling of 
mOk, the fersMntation « eugar and the Production of indolj ihc 
pptgma mtnmr rdalbea its pigment producing 
ptc^sroet, and the qpthru spores tiwfar patUDgAlq action, on 
enmials. The pbotogenlp bacteria pt es ervw their normal 
huiaons jKOpetM TTicie p hotoge ni c prepeitics are intunately 
ebnaeeted with the fiiDetianej ectivideeof Bw cells. The cells 
cflrit hght wMoh Is ap|iareatly pcodoeed by a diemical process 
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of Iniracellular (piidation, and the phenomenon ceases with the 
cessation of their activity These or|mnisms therefore furnished 
a very happy test of the Influence of low temperatures on vital 
phenomena. Their cnltores, when cooled down in the liquid 
air for twenty hours, became non-luminous, but on reihawlim 
the luminosity returned with unimpaired vigour as the cells 
renewed their activity Watery emulsions of the photogenic 
bacteria, on immersion in liquid air for a few minutes, ceam to 
emit light, but on withdrawal the luminosity reappMred in a 
veryilwt time. Stnps of filter paper snaked in the watery 
emulsions and brig^htly Inroinous were Immersed directly In the 
liquid air with similar results. The sudden cessation and rapid 
renewal of the photogenic properties of the cells, despite the 
extreme changm of temperature, was remarkable and striking 

The above expenments show that Wteria may be cooled 
down to -190 C for a period of twenty hours without losing 
any of their vital properties. 

Further expenments are in progress with the above mentioned, 
and with oth« mlcro-organbms exposed to the temperature of 
liquid air for still longer periods of time, as well u to that of 
liqnid hydrogen These experiments will form the subject of a 
future communication. 

March 15 —*'The Theoiy of the Double Gamma Function *’ 
^ E. W Barnes, EA.k Fellow of Tnnity College, C>mbndgfc 
Communicated fay Prof A. R Forsyth, Sc D , F K S 

Phj^cal Society, March 3 g.—Prof W E Ayrton, F R S , 
Vice neiident, in the chair —A pi^r on some expenments 
illustrating syntony was read by Mr P E Shaw The experi 
ments desenbed in this paper nave been devised for the purpose 
of showing in a lecture room the pnnciples of magnetic space 
telegraphy, the distance between the sendirw and receiving 
arcuits bdng about fifteen yards. A current flowing in a mam 
circnit was Interrupted Iw a tuning fork of roo vibrations per 
second, and a fraction or the current was passed through the 
sending ctnL The sending ooll was placed in scries with a coll 
of adjustable self induction, and the two coils were shunted wilha 
a condenser of varuble capaaty By suitable adjustments aiv 
oscillation of frequency 400 could be maintained in the sending 
circuit The receivnig coil was m series with a varuble sel^ 
induction and a varuble capacity, and was tuned to mpond to 
the waves given out by the primary The current induced hk 
the tcccmdary ooll was passed round a light drum fastened to a 
wire tuned to 400 vibrations per Kcond The drum was placed 
in a iirong magnetic field, and the electrical oscillationi caused 
mechanicu vibrations of the drum On to the drum was 
attached one carbon of a microfdione, and the induced oscilla¬ 
tions were thereby considerably magnified in the mierophone 
dicoiL This drcuU was also arranf^ in the same wi^ u the 
former, and by means of another microphone the vmrations 
were transferr^ to another circuit where their iniennty was 
sufficient to actuate the diaphragm of an ordinary telephone 
receiver to such an extent as to render the sound penectly 
audible. Mr Watson desenbed some experiments which he 
had shown to illustrate syntony, both by obtaining galvanometer 
deflections and sparks in the secondary circuit Dr Lehfeldt 
asked how the circuit was tuned when ii contsined both a 
variable capacity and a variable self induction Mr Shaw said 
that the values of the capacity and self induction were connected 
with the vibration frequency oy a formula given b> Dr Lodge 
Stanirw with a known capaaty, the necessary self induction, 
was calculated and small alterations produced by means of an 
iron core —Mr Shaw then read a paper on an electrical micro 
meter. In this paper the motion of the centre of a telephone 
diaphragm was measured by means of a system of levers and a 
spherometet Krew The Krew, which had a inich of o 5 
mm and a head divided into 50Q parts, pressed againkt 
the long arm of an aluminium lever The short arm 
of this lever pressed a^nst the long arm of anoihet', 
and so on torough three levera. In this way any 
motion of the spherometer screw was transmitted to a fine- 
platinrvirxdiinn point close to a small platino-indium disc fax 
fened to the centte of the telephone diaphragm Since the 
bead of the spherometer could he accumtely read to o 1 of « 
division by means of a telescope, and since the system of levera 
minifiad any motion a bnndrea fold, it follows that an accurately 
obiemble twist of the ipherometer head corresponds to a 
movement of a millionth of a roillimetro or i of the fine 
point To test the action of the levers, the point was removed 
and a convex lens snbslituled Thu lens formed one of a 
system by means of which Newton's Hogs were produced and 
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observe I lijr ucans (f an optical ciperinieBt the author haa 
f uni that o 1 of a divuKn on the cradnated head eqoaU 
1 033 iifi at the platino iridium point TIiq point and the dia 
phraLm then formed part of a circoit containing an ordinary 
telephone and the levera were %o adjutted that the poinl juai 
touche I the diaphragm A aharp click wai then heard m the 
tcleph me A imall current wa^ then aent through the electro 
ma^eis of the original telephonei and the duplacement of 
the diaphragm meaaored by turning the apherometer screw 
until the point just toudied it and a lecono click was heard 
B> carrying out a lenea of expenmenu of thii description, a 
curve hu been drawn ahowing the relation between current 
strength and diaphragm displacement It u then intereating, 
by extrrpolation from the curve to find the movement whio) 
corresponds to the least audible sound The author has done 
this and finds that he cannot hear aounds if (he amplitude is 
leK than o 37 A motion c f 50^ givea comfortable sounds 
1000 ^ uncomfortable sounds and Jooo sounds unbearably 
loud Ibroughout the expenmenUit was necesrery to get rtd 
of extraneous vibrati m I y means ^f indiarubber balls and door 
spring suspensions an 1 by working at night Prof Everett 
expressed hu interest in the dcliumy of the system of mentare 
ment, and asked if the micrometer had been used to determine 
the form of the plate when vibrating Mr Phillips ai^ed if 
experiments on the smallest srund audible had been made on 
diAerent people as it would be phyuologicall/ interesbng to 
know if thu minimum value were consunt Mr Campbell 
asked if the sound was expected wbmi heiud Mr Shaw said 
he had not conducted experiments <m the form of the plate 
when vibrating, although tie hid investigated its law of damp 
Ing He said the small sounds were expected and the bmit 
varied The chairman said he found it easy to rid gdvano 
meters and electrometers from extraneous dutjrbance by plaiang 
them on a block of stone resbng on a thickness of three or f mr 
feet of slag wool contained in a hollow bnqfc pillar —The Society 
then adjourned until Apnl 37 when the meeting will be held 
at eight o clock in the Solar Physics Observatory of the Royal 
College of Saence 

Chemical Society, March 8 —I rof Thorpe Prtndent, in 
the chair —Prof Wsnngton dehvered a lecture on recent 
researches on nitrification 

March 15—I rof Thorpe, President, m the chair—The 
following papers were read -jTho vapour densities of dried 
mercury and mercurous chloride by H B Baker Carefhlly 
dried mercurous chloride seems to have the molecular com 
poaiiion HggClfl at 448** thus diffenog from the undned 
material, which u known to dissociare at ibu temperature 
Carefully purified and dned mercury u monatomic at 4^* — 
The preparation of pure hydrobromic amd, 1^ A Scott 
Pure hydn bromic acid u very coaveoiently prepared by the 
action of sulphurous oad upon bromine, the produci being 
easily separated, hy two or three distillatioos, from the sulphuric 
acid simultaneously formed —A new sulphide of arsenic, by 
A Sc}tl On allowing an arsenate to react with phosphorus 
trichloride and sulphur nil acid at ordinary temperatures a 
dark br iwn preapitate is formed, which consiiu of a new 
arsenic sulphide having the composition AsgS —The action 
of iodine on alkalt!i, by R L Taylor The author 
shows that the action of iodine upon alkalis m 

the cold 11 always the same in the first instance, and 
consists in the formation of hypoiodite and iodide, the 
hyp uodite however decomposes more or lew rapidly aoc^ing 
as the solution 11 more or less concentrated, into lodate a^ 
iodide —The inlemcti m between sulphites and mtntes, by £ 
Divers and T Haga —The sym diprml, gym diisopixml and 
ott propylisopropyT sucqnm acids by w A Bone and C H O 
Spnmkiing The authors show that, contrary to the re 
ceived view, each of the above alkyl substituted acids 

exists m two itereouoraendes both as and irmms isomendes 
sield their can anhydndes with acetic chloride and the an 
hydrides give charactmisdc anilinic amds with aiilbne —Manno 
galtiqum and bevulo mannao. two new ptdytacchandes by 
J L^kerandT H Pope Tlie lodum oleatiog nut 
potaiarum) yields an amorphous manno gaUctan on extraction 
with hot dilute alkali, the new substance givea a mutura of 
two parU of galactose to one of mannose on hydrolysu The 
ivory nut merrarer/a) smuhrly yietdi a Ismlo- 

mannan which on hydmIyUs gives a mixture of twenty parts of 
mannore with one of kevuloac —Hydrolysu ef semicarb 
giones, by G Young and E Wiiham —The dusooation 

NO 1587 VOL 61] 


constant of asoimide, by C A. West DstennInaUpas of 
the electrical conductivity of aqneau solutions of iioltwMe ibam 
that ilhu ■dwtanoe resembles asetie aod m aeal shaneter 
Racemisatlon occurring during the formation of bencyhdeiie, 
beoBoyl and ace^l denvatives of dextrchuc tetrafaydro-g naph* 
thylaraine, by W J Pope and A W Harvey During the 
formation of the bensylidenc, beuioyl and acet^ denvativea of 
dectrotetrahydro B na^dithylandne nearly, but not quite, all of 
the material undergoes racemtsation. 

Oeologienl Society, March 7 — J J H Tail F R 
President, m Ihe chair —Notea on the geology of Gitoit, by 
I teut General C A McMahon, F R S Briefly stat^ the 
author s cooclintons are as follosvs —That at one period in the 
elevation of the Hindu Ktish the strata srere thrown into a 
•fries of folds and compressed mto a senes of umoknal beds wfth 
a vertical dip That tbe direction of the mam drainage of dm 
area was determined before or at the commencement of the 
last series of earth movements that crumpled up the strata The 
sedimentary rocks were piofrisely invaded by gramte and dionte, 
and profoundly metamorphosed by contact action As rcgaids 
thf age of the rocks, tbe author gives hu reasons for identu>iag 
the Gilgit bmeatones with tbe cowbnnable Carbo-Trkaam sartm 
of the Himalaya.—The rocks of the south eastern coast of 
Jersey, by John Parkinson In thu paper the author has con 
tinned the study of the deep-seated rocu of Jersey, begun in a 
communication presented to tbe Society last iciiion, entitled. 

On an mtiusion of gramte into diabase at Sorel Point 
(Northern Jersey) A great resemblance exists between these 
rocks in the north and south of tbe island, and it u condnded 
tl at they re p re se nt parts of tbe same magma 1 but m the eooth 
east adoitio^ coropbcatioiu arise owing to the intrusion of 
another rock before the mvanon of the granite —^The rocks of 
La Saline (Northern Jersey), by John Paricinson 

Anthropological Institute, March 13 —Mr C H Read, 
President, in tbe Chair —A photographic slide, presented by 
Mr Sidn^ Hartland, was exhibited repreeenting tne figure of e 
War (jrod from Boma m tbe Con^ State (now in tbe museum of 
Leyden), into which numerous nails have been dnvea, pro^bly 
in rem^tion of the pcavert or vows of worthippen The 
President compared a iimllar figure m the poaass si on of Mim 
M H Kin^Jev, m which the naib were explained as reeoids 
of lives taken tnixiugb the magic power of the God.—Mr A L 
Lewis read a paper on *' Stone Circles m Scotland which he 
clamfied according to local types as follows (t) tbe Western 
type, conauUug of a ungle nng of stones with a cut or grave 
within the enclosure (fl) the Invernem type (found also locaUy 
along the cast coast, north of Inverness, and easily scoewiblie 
ihenre by sea) with two conontnc nn^ of whrnh tbe ulner 
formed tbe retaining wall of a calm, undm which was a stone 
bned sepuicbral chamber accessible hf a stone Hned passage , 
(3) the Aberdeen type, which differs mainly from that of Inver 
ness in the preesnee of a large slab act vertically between the 
two largest stones of the outer nng at a point opposite to tbe 
passage leading to the chamber The more irregular oireles 
and alignments, such u Callermsb and Brogars, which the 
author regarded as not pnmarily pepukhral, and explained as 
** sun and star ’ circles, on the gr ou nd of thor aspect, and of 
certain proportions which were fbuod to exut moog theu di 
mensioiu He insated upon the ethnological wne of the 
vanoui local typci, and upon the unportance of testing thu Ire 
app^ng a similar rlassificstion to the stone drcles of England 
In (UlcuuKm, Mr W Gowland pointed out that flulare toflnd 
traces of an interment wilhm a circle did not prove that that 
Clide was not a sepuldira] monument ormnally, and emphauod 
the poinu of agreement between the Wester^ tbe Inv i mem , 
and the Aberdeen types of ciicle Dr J G <kison d is on mi ri 
the modes of detmmintng the age of stone eindesa m yiewpf ^ 
work of the Stone Circles Committee of dm Britrt AMwiprta8> 
Mr G L., Gooune protested agsioil thejprcmetiireaaoptiQdnf 
an astrononueal mtenneUtioQ of indMdual monumeatE Mr 
Lewu buefly replied, and tbe Psoddent, in returning thanlil^ 
dwek on the necessity of oonecting dm lottal tmdldaittas tow 
ongmel nae of these monuments, nodpt the aeiiie tune of os 
tinguiahiDiL aa }n the case of iMTadahue^'DaMOmteE’’ 
between aborvtnal end imuugrent spuees of MditioD —JiT 
T L Myres exhibited and desennfd>>Mrise of pboCoMpfa ^ 

the megiUthicbaUdinffi ^ Melkf and Goeo« jmd poMpd 
theinepfdkabilUy ofpertaweuErenttheorfMWthskcgWi \ 
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Edinhuboh 

' Xoiyai flotlotj, pebnun i9k'^Prof McKendricle in the 
ohilf *—Sif John Stbbekl rend a paper on the itatutica of luldde 
la SooUaad The ‘varioua tablM were arranged to bring out 
neb fcotorei In the itadetici of nddde u the inflaence oT sex 
and age, of leaeoD,^ of locality, of town and country, and so on 
The prmlent Idea that staWw proved an increasing tendency 
te stnclde was shown to be a too hasty deduction from the 
figures. When the statistics of suicide by hanging—the one 
method in which there was very little chan« of mistske—were 
compared fiw the last fiAeen years and for the preceding period 
of ween years, the number of suicides per million was exactly 
the mmc. Then a careful scrutiny of tne returns (or deaths bv 
accident showed that the apparent increase in suicide bv such 
methods as drowning, sbootlng, poisoning, &c., was balanced 
fay a decrease in deaths by oocioent due to the same causes. 
It woul 4 f Iberefose, appear that the apparent increase In suicides 
In the Ittt fifteen yei^ was due, not to a real increase in 
sakfide, bat to Improved methods of discriminating between 
suicide and accident The statiitiQi clearly established the &ct 
that the suicidal rpue was ten in the western thsn In the eastern 
connties of Scotland, a fact which Dr Cloustoo, in the afcer- 
dlicuarion, explained as being in all probabillly due to difference 
of race, the greater Celtic element in the west producing, not 
neccnanly a less suicidal disposition, but a leas determined 
caiTTing out of the deed of self-destruction 
Mar^ 5.-*Prof Duns in the chair —A paper, by Dr Thomas 
Muir, on certain aggregate! of determinant nunon, was taken as 
read.—Mr John Aitken, F R.S , communicated a paper on the 
dynamics of cyclones. Attention was first drawn to the con 
dltloDS under which cyclonic motion wu developed both In air 
and in water, and the dynamic principles underlying the pro 
ductioQ of the phenomenon were illustrated by meaiu of a neat 
amugement of balls hung at the ends of two parallel wires, the 
whole being capable of rotation about a central vertical axis. 
When drawn together by pulla along threads which passed 
throimh the aiii of rotation, the two oalU were made to rom 
round one another with a rapidly increatiiw angular velocity, 
thus illastimtlng the important prinaple of the conservation of 
moment of momentum By a airople modification, (he apparatus 
could be made to ill nitrate the principle of the conservation of 
energy Mr Aitken emphaused the importance of gmng in 
creased attention to the anti cyclonic dwnbuiiuns which in a 
sense may be regarded as playing, relalively to the accompany 
ing cyclonic distributions,, the seme r 4 U as 11 played by the 
oondenaer relatively to the bofler of a steam engine The 
direction and rate of movcpient of a cyclone was shown to be 
determined by the poritim and configuration of the region 
where the boban were closest ; a cyclone whose isobars form a 
set of concentric drclei havirig little or no tranilatory motion 
This characteristic was explained by the author as due to the 
direct influenca of tfae aoti-cyclonk vortex. Many of the 
tetures of cyclones were lllustnOed by means of an ingenious 
apparatus in which the necextary upward draught was pr^uced 
in a tall chimney, the whirls of mr developed beneath being 
made visible by the use of sal ammoniac fiimei, The crossing 
of currents at dififereut heights was beautifully demonstrated 
In coocludgn, Mr Aitken referred to the physiological effects 
ofarorved in the front area of a cyclone, and thought that these 
might be explained as due to the impure air rising from the 
ground. In the after discuirion. Prof Crum Brown drew 
attention to the experiments by which Prof Hunter Stewart 
had eMabhsbed the fiset that the soil breathed out a great deal 
of carbonic acid gas, and no doubt other emanations as well 
Mr, Omond pointM out thtt tha diaslmHanty as regards relative 
diMOmms between Mr. Aitken’s model and the real cyclone 
should make us very cautious in applying the results obtained 
with the model to the explanatioD of cyclonic effect! Dr 
BochiB said that,ahbougfa most of the stonns of the north west 
of Europe travelled westwards and wero characterised by high 
^westerly and southwesterly winds, there were occasionafiy 
^odonss which travelled eastwards, and these were always 
mneterissd by high east winds. Dr, Knott took the oppor 
tnnlty of pro t e ro ag sgainst the tendency of speaking of a cyclone 
ha sm n et Mn g indepradeat of the winds that really constituted 
it Ciivsn a cyelnnic ooadldon moving through pic air, it is 
ehvkiQs that the strongest winds will be on the whole in the 
^ifodon of that movement, and conseqaently the Isobars will 
jba ckwsst where tha as soc ia ted wind has this direction It is 
roeiri^ ex pr sM tMg tbesanrt truth in diflereat ways to say that a 
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weWward travelling cyclone m our latitudes has its Isobars 
closest to the south and is characterised by high west winds, 
that a slow moving or motionless cyclone nas a symmetrical 
arrangement of isobars, and that an eastward travelliog cyclme 
has Its isobars closest on the north and is characterised by high 
east winds. ^Dr W G Aitchiion Robertson read a note on 
the activity of ndiva in diseased conditions of the body, being a 
continuation of a previous paper In many diseases the digestive 
activity of saliva on starchy foods underwent a great dimmution. 
Thu was particularly the case in disorders of me stomach, and 
the importance of selecting a proper dietary in such cases was 
Insisted on In many instances a more thorough examination 
of the saliva than u customary would almost certainly lead to 
valuable conclunons, and an examination of this kind bad the 
great merit of being extremely easy 

Faxis. 

Academy of Science!, March 19 —M Maurice Levy m 
the chair —Forces related to the state of perfect elasticity that 
dynamic contraction creates in the muscle substance The 
pnyiiological work intimately constituted by this creation, by 
M A Chauveau —On linear partul differential equanons cf 
the second order with constant coefBaents, by M J Coulon — 
On differential systems with fixed critical points, by M Paul 
Painleve,—On multiplex telegraphy, and n differential tele- 
microphonlc relay, by M £ Mcn^ier A desenpUon of a 
new miCTophonic relay by means of which it u possime to send 
a large number of messages simultaneously over the same wire 
Between the two end stations, intermediate stations working 
to«ther with the extremes can be interposed without any 
difficulties arising —Relabons between the electrolytic con 
dnctlvltv and internal friction of nline solutions, by M P 
Massoulier Solutions of sulphate of copper in solutions of 
glyceruie and water of various strengtlii were emplo)ed 
liie resistances were measured both by the Lippmann 
electrometric method and by the telephone with alter¬ 
nating currents, the viscosity by Poiseuille^s method At 15’ 
the nses of resistance and viscosity with increase of glycenne 
are proportional, but thu does not appear to hold at o” C —On 
a q^uaitz thermometer fur high temperatures, by M A 
Duinur Two quartz thermometers have been prepared, one 
containing tin, capable of mcasunn^ temperatures between 
240* and 580” C • and another containing mercury The study 
of the zero residues in the quartz mercury thermometer is under 
contideralioD —Fluorescence of certain metalbc compounds 
when submitted to the Rontgen and Becqnerel rays, by M 
Paul Bary Numerous salts of the metals of the tlkdlet and 
alkaline earths are divided into two mroups according as they 
were found to be fluorescent or non-miorescent m the X rays. 
The substitution of a radio active substance for the Crooke's 
tube riiowcd that all bodies which fluoresce with the X ram 
present the same phenomenon with the Becquerel rays The 
division proved to be somewhat arbitrary, no general relation 
between the poHiUon of a salt and Its chemi(^ composition 
being apparent —On the hydrated peroxides of banum, 
by M de Forcrand. A calorimetric study of the 
action of solptlons of hydrogen peroxide upon baryta — 
On the separation of the rare earths, by M K Chavostilon. 
In the se|Mration of thorium and cenum from lanthanum and 
didymiom, the author reverses the method of M Urbain and 
keeps the thorium in solution Two methods are proposed , in 
the first the solution of the rare earths is poured into an exceu 
of neutral sodium sulphite, the cenum, lanthanum and didy- 
minm being prempiUted as lulphitei, the thorium remaining in 
soludon Id the second methi^, the solution of the rare earths 
is piecipiUitcd by adding ammonui and hydrogen peroxide, from 
which precipitate alkaline bicarbonates extract the thonum 
and ceriux oxides only —Chemical reactions produced m a 
solution, vapour tension of the solvent, by M A Ponsot A 
mathematical discussion of the conditions under which the 
vapour pressure of a liquid increases, when reactions occur 
between substancea dissolved in it —the detection, esti¬ 
mation and vanatkms in q^oe in poUnled water, by M H. 
Csnsse The reagent used is the chloto mercurate of sodium 
/-diaxobenzencsnlpoonate, which produces with cystine a yellow- 
orange colovatioD, the depth of which is proportional to the 
quantity of cystme present The author has been able to Um 
a dlfict connectlcm utween the presence of cystine mawinkfric 
water and an outbreak of typhoid fever —On 
pieaented by nuclei under the action of cold, by MM- U 
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\futruchot and M Molliard In the plant studied {Harntsus 
JaaiUa) the aettoo of cold produced nuclear deformations, 
which are evidently related to the respective puaitlons of the 
nucleus and the cell fluid The most obvious phenomenon is 
on orientation, generally bipolar, of the chromatic portion with 
a more or less complete condensation of the chromaUn in the 
eauatonal refloi) —On the toxicity of the coramunds of the 
alkaline earths with rcipect to higher plants, by M Henn 
Coupin Of the salts tikd, barium chlorate proved to be the 
most injurious The iodine compounds of all three alkaline 
earths possess a much higher toxic effect than the other halogen 
compounds, and for a given acid the toxicity increases with the 
atomic weight of the metal —On the pure culture of a green 
algx formation of chlorophyll In the dark, by M Radais. 
Cmparalive experiments on the cultivation of ChUnlla vulgartt 
in the davhght and in the dark showed (hat the multiplication 
of the cells was the same in both cases. After about a fortnight's 
^wth at 25*, the green tint was also the same in both, the 
identity of the green colouring matter formed in the dark with 
chloroplwll being proved spectroscopically —The andesitic vol 
cano of Tifarouinc (Algeria), by M L Oentil — Sjiecific heat of 
the blood, by M U Bnrdier The mca-^urements were made 
by the method of cooling, the upper starting temperature being 
45^ Arterial blood, defibniutM blood and serum gave 901, 
920 and 932 respectively The specific heat of arterial blood 
18 greater than tut of venous blood ( 893) It follows from 
4hm figures that the speafle heat of the organism taken as a 
whole mutt lie nearef o 7 or o 8 than 1 *0 os usually assumed. 
—Restoration of the functiou of the heart and central nervous 
system after complete anemia, by M FrM^nc Batelll —Method 
for the examiutkm and measurement of taste, by MM Ed 
Toulouse and K Vaschlde hour solutions were employed of 
salt, sugar, Quinine brornhydrate and citnc acid, which were 
systefuticolly diluted Special precautions os to temperature 
and mode 01 contact with ihe ton^e were mode, the start being 
nude with 1 toslelcM solution, the strength of which %ras 
gradually increased until the taste became perceptible -<Some 
coniideratiou concerning the freezing of water, by M F 
Rordos 
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CELESTIAL PHOTOGRAPHS 
Photographs of 5 /arj, Star-clutters and Nebulae^ to¬ 
gether with Records of Results obtained in the pursuit 
of Celestial Photo^phy By Isaac Roberts, D Sc., 
F R.S Vol II Pp. 178 Plates (London Know¬ 
ledge Office, 190a) 

T IS now nearly six years ago since Dr Roberts pub¬ 
lished hia first volume on celestial photographs, 
which was noticed at some length in these columns 
(vol I p. 447)* It was there remariced that the volume 
was the result of a ** remarkable example of what can be 
done single-handed m a new line of research,” and we 
might echo the same statement as regards the contents 
of the present issue. 

Every astronomical reader is familiar with the first 
publication , indeed, Dr Roberts's celestial photographs 
of long exposure were, and still are, so remarkable that 
many of them have been reproduced in most of the 
more recent works on astronomy It is interesting to 
remark that in commencing astronomical photography it 
was the author's original intention io make a photographic 
chart of the sky between the north pole and the equator, 
so that those who came after him could, by taking similar 
photographs and comparing them with his, detect any 
changes that might have taken place during the interval 
that had elapsed After he had secured many photo 
graphs on a definite programme of work, the international 
scheme for making a photographic chart of the whole 
heavens was suggested and commenced under the direc¬ 
tion of the late Admiral Mouchez Dr Roberts therefore 
discontinued his charting work, and began the important 
investigation of photographing, on a large scale and with 
long exposures, the vanous star-clusters and nebula; with 
the object of secunng exact pictures of them, so that any 
changes that might uke place in them might be detected 
after the lapse of some years 
The first volume indicated to the astronomical world 
the great and well deserved success which rewarded the 
labours of Dr Roberts in this, perhaps, the moat interest¬ 
ing hnmeh of astronomy, and he may be said to have 
continued with the photographic plate the work that the 
Herschels accomplished visually with their giant tele¬ 
scopes. Like these celebrated observers, he has photo¬ 
graphed double and treble nebulm variously arranged 
large ones, with small, seeming attendants , narrow, but 
much extended, lucid nebuke and bnght dashes , some of 
the shape of a fan, resembling an electnc brush, issuing 
from a luad point, others of a cometic shape, with a 
seeming nucleus in the centre, or like cloudy stars sur¬ 
rounded with a nebulous atmosphere; a di^rent sort, 
again, contains a nebulosity of a different kind, , while 

others shine with a fainter, mottled kind of light, which 
denotes their being resdvable into stars.” 

Of the seventy-two objects enlarged from the original 
negatives, and here beautifully reproduced in collotype 
by the London Steroscopic Company, thuty-three^are of 
spiral nebuUe, fifteen it clusters, fourteen of nebulae, 
irregular and cloudlike in form, six of crowded star areas, 
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and four of annular nebulae The original photographs 
which are 15 centimetres square, were all obtained, as 
formerly, with the silver on glass reflector of 20 inches 
aperture and 98 inches focal length It may be here 
mentioned that Dr Roberts has added to his instrumental 
equipment a specially made Cooke tnplet portrait lens 
of s inches aperture and 19 22 inches focal length, with a 
photographic field of 15 degrees diameter 

In the work before us, the arrangement of the plates 
differs from that adopted in the first volume The photo¬ 
graphs, instead of following each other in the order of 
right ascension, are here divided into classes or groups, 
each of which indicates apparent physical relationships, 
and the members of each group are ciirangcd as far as 
practicable in the order of right ascension The scale 
of enlargement is given in each case, at well as a table 
for converting the measured right ascensions of the stars 
shown on the photographs into intervals of time for each 
degree in declination. It may be remarked that the 
table of corrections to be applied to the scales of the 
photo-plates which appeared m the first volume has 
been dispensed with, owing no doubt to the improvement 
in the manufacture of photographic films The co¬ 
ordinates of each of the fiducial stars are given for the 
epoch 1900, and on the plates these stars are marked 
with dots as formerly 

In the reproduction of such difficult objects as those 
here illustrated, it is well known that much fine detail is 
lost in the process Reproductions, although approxi¬ 
mating closely, yet never come up to the quality of the 
onginal negatives. The last mentioned, however, are 
subject to many vicissitudes They can become broken, 
the films become discoloured after some time, images 
fade, and faint nebulosities disappear entirely That 
such IS the case is clearly proved by the expenence of 
Dr Roberts, which is related in bis introduction 

To mention only one instance of many, he tells us 
how, shortly after a photograph of a certain region of the 
sky was taken (m February 1886), he counted 403 star 
images on the negative On May 29, 1895, or after an 
interval of nine and a quarter years, no less than 13T 
stars had disappeared from the tame plate, he being only 
able to count 372 images 

With such focts before us, it is therefore of great 
importance that as each negative is secured an impres 
Sion of it should be made in permanent form, such as in 
printer’s ink. If the work be done well, as is the case 
with the beautiful illustrations in this volume, future 
astronomers will have valuable data at their disposal for 
making direct comparisons. 

In the introduction, Dr. Roberts refers to several 
points of great interest, which will be read generally 
with advantage, but especially by those who expose 
their plates to the sky for long intervals of time He 
first gives us an account of his experiments regarding 
the effect of atmospheric glare,” which is due to star¬ 
light, causing a general fogging of the whole photo¬ 
graphic plate For exposures extending over several 
hours, Dr. Roberts is led to deduce that, at any rate for 
this country at least, by the time that the image of an 
eighteenth magnitude star is well impressed on the 
photographic plate, the whole plate has become so 

A A 
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grenerally fogged that the density of a star of the nine¬ 
teenth magnitude, or of even nebulosity of the same 
brightness, is not distinguishable This glare, therefore, 
ap{NirentIy places a limit on the photographic penetrative 
power of the instrument employed, and, ns far as Dr 
Roberts's conditions of observation are concerned, the 
limit for luminosity of the feebleness of about the 
eighteenth magnitude is reached Perhaps for such a 
clear atmosphere ns is experienced at Areqnipn, in 
Peru, and like stations, and with instruments of larger 
aperture, even fainter stars might be reached This is a 
subject, however, which requires considerable research 
before any very definite statement can be accurately 
made. 

The next point dealt with is perhaps the most impor¬ 
tant of all It is the general impression that if a 
photographic plate be exposed in a telescope for several 
hours, It will, on development, show more stellar images 
than if It had been exposed for one hour , indeed, the 
longer the exposure, the more detail will be imprest 
on the photographic plate, and one can quite imagine 
that if exposure were sufficiently long, the whole plate 
would be covered with images, indicating that we are 
practically surrounded by a wall of stars 

This, however, is not the case according to the in¬ 
vestigations of Dr Roberts, and he produces very strong 
evidence in his favour If two exposures be made on 
one ofagect, say, one lasting one and one-half hours, and 
another for twelve hours, and should the same amount of 
detail be depicted on each, the natural deduction would 
be that the longer exposure did not show any more 
detail than the shorter one, because there would be no 
more images to record From a minute examination of 
photographs of the great nebula in Andromeda, in Onon, 
the group of the Pleiades, and the region of the Milky 
Way about Cygnus, Dr Roberts finds that such ii the 
case, and that lengthened exposure need not necessanly 
mean an increased number of stellar images. He is thus 
led to accept the fact as a demonstration ” of the accuracy 
of the surmises of astronomers in the past, that the part 
of the starry universe visible from the earth is limited in 
extent, and that notwithstanding the enormous assistance 
afforded by the photographic method, we are again 
brought to a check because of the inadequacy of the 
powers we possess to enable us to peer beyond that part 
of space in the midst of which we are plac^ ” 

It would be interesting to mquire whether Dr Roberts 
has examined other photographs of these regions taken 
by different observers who have also employed long 
exposures and other instruments, and, if so, whether his 
opinion as regards this point has been endorsed Such 
an examination as here suggested mij^t lend additional 
strength to the conclusion he has already drawn. 

In directing attentira to the evolution of stellar 
systems, the aulhor places before h» readers a senes 
of beautiful illustrations his plates showing nch fields 
stars of vanouB degrees of condensauon , spiral 
nebultt varying as regards symmetry ; circular, annular 
and irregular nebulae, and bully, nebulae of a cloud-like 
nature^ which cover enormous areas and are conspicuous 
by th^r great megulanty The wonderful groupings 
into lines and corves of many of the stars m these 
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clusters and nebnls, and the forms of the nebulous 
mutter, leave, as Dr Roberts points out^ no room for 
doubt that they are the effects of physical causes, andr on 
account of their persistency on the plates, are very im 
probably due to coincidence only The author further 
differentiates between those stars which are actually in¬ 
volved in nebuke, and those which are situated simply 
in the line of sight, but do not conform with the trend of 
the spirals or with the curves of the nebulous stars 
involved in them. 

Many other points of interest are refened to m these 
pages, among which we may mention the variability and 
motion of nebulec , these and others, however, we must 
leave to those of our readers who have the good fortune 
to examine the volume for themselves. 

In the publication of this work, Dr Roberts has not 
only nobly enriched astronomical saence, but has raitcd 
a monument to himself which will last as long as 
astronomy has any intereit for mankind This handsome 
book, besides being a most valuable mine of information, 
serves not only as a demonstration of the success that 
has rewarded his efforts after an infinite amount of most 
skilful instrumental adjustment and working, but as an 
excellent example of the valuable work that can be 
accomplished single-handed when one is endowed with 
both the love for and the means of studying the oldest of 
the sciences. William J. S Lockyer 


TWO MONSTROUS REPTILES. 

(i) MasasauPj Sk$MoH and (a) A Skelitom 

of Diplodocus Being Parts iv and v of vol i of 
Memoirs” of the Amencan Museum of Natural 
History By H F Osborn With 8 Plates and aS 
Text Illustrations (New York The Knickerbocker 
Press, 1899.) 

HE memoirs above mentioned are the latest of a 
senes which, though not yet in their second volume, 
have already taken their place in the foremost rank of 
zoological publications For this praiseworthy result the 
world IS largely indebted to the author of the present 
memoirs, through his great monograph on ^ The Extinct 
Rhinoceroses”—the third in order of succession to ap¬ 
pear That came to those cognisant of bis rich resources 
and familiar with his former doings as the fulfilment of 
a desire, and in itself set a high standard of excellence 
In the memoirs under review this has been folly main¬ 
tained, both as regards text and lUostrations, which are 
alike highly finished works of art, worthy a pupil of 
Huxley The two sets of remains dealt with are equally 
remarkable—ene for the fact that parts usually lost by„ 
decomposition after death are here preserved , the other 
as fomishing us, for the first time m an undisturbed 
state, with well-nigh half the axial skeleton of a colossus, 
whose ba^bone was hrtherto known only by some few 
isolated vertebrm. 

The specimen of the Mosaaaur is from the fonmua 
Kansas Chalk, which vies only with that of Mesvm m ytdd- 
ing the remains of the later aquatic reptiles, as evid^ced 
by the grand senes preserved in the Brussels Museum. 
The spectmen under cons&demtion measures some thirty 
feet in length, and is In detail noteworthy for the con¬ 
dition of its cervical veitebrc and limb skeleton, and 
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IbtUm pg i or v a ticm of the caitiUgmous ttemumt Bternal 
nbii end coracoidfl, and laryngo-tra'*heal lupporta Of 
the otmcal vtitebne there were indubitably seven, and 
the leaser parts of these ate so well preserved that the 
author is able to give a detailed account of the “atlas 
complex” and individual relationship! of the “inter- 
oentia,” admitting of comparison with the corresponding 
paits of recent reptiles But one sacral vertebra is 
p t eee o t, lad of the twenty-two so-called “ dorsals ” ten 
are proved to have entered into the composition of 
the stenittm. The limbs are of the usual Mosasaunan 
type, except for a broadening and shortening of the 
fifth metapodial in both fore and hind members, 
while the phalanges of the fourth and fifth digits of the 
nunus arp estimated as nine in number The caudal 
vertebnc come in for consideration, and there is given a 
restoration of the entire skdeton tn outline, and an ac* 
companymg attempt at that of the animal in the flesh 
For this the author expresses his indebtedness to Mr C 
Knight, who, on the whole, does not seem to have been 
eo successful at with some of his earlier e6Ebrt8 of the 
bind. The introduction of a “ nuchal fringe by analogy 
to PlmUcarpui is risky, and the contour of head and jaws 
grotesque, if not erroneous. 

Concerning the affinities of the Mostsaurs, the author 
IS unable to decide, for while showing them to be 
possessed of varanoid characters beyond those already 
recognised, he points to differences between the two 
groups, which he considers irreconcilable with the view 
that they sprang from a common stem Hen, however, 
be does not appear to have suffiaently considered the 
Dolichosaurian kinship, so sUongly urged by Boulenger, 
supported by DoUo, and accepted by Smith Woodward , 
and hi8 assertion that the presence of but seven cervical 
vertebra is against this is unfortunate, since J there is 
reason to believe that in some members of that suborder 
the number was thus small The great expansion 
and non-fonestration of the unossified portion of the 
coracoid is a feature in respect to which this Tylosaurus 
u on a closer structural equality with the Rhyncho- 
cepbaha than with the higher Lacertilia , and if it be 
that the bone claimed by Baur as the quadrato-jugal in 
Piaiecarfu^ really represents that, in consideration of 
Che condition and mter-relationships of the palatines, 
pterygoids, and vomers, so well known in certain Mosa- 
sanri, there can be little doubt that these struck off from 
POQo reptilian type mtennediate between the Khyncho- 
ce^ulia and the higher Lacertilia as to-dayjrepresented, 
4 / that they arose “ at an early stage in the evolution 
of the Squamata, before the modem Lacertiba and 
Ophidia had become difierentiated,” as Smith Woodward 
hiu so aptly remarked. Our greatest desideratum in 
the ostatfiogy of these creatures is a AiUer knowledge 
of the poftenor portion of their maxillo-jugalJ arcade, and 
k is uafortunate that with the present specimen, in which 
ti#«qadbion8 for preservation have been so favourable, 
tk p em i s been crushed. 

Diplodocus IS a notorious memberj of the Jurassic 
mtopedal Dinosaurs, believed to have been an aquatic 
4 t|pA|ahle foeder | an^ as already remarked, a full ac- 
qpaiauace noth Its axial skeleton has been a desideratum 
Tha present spscime* was obtained from the Como fiJuffii 
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of Wyoming, by a prospecting party led by the author 
in 1897 Hopes of the recovery of the entire skeleton 
proved folie, but there were obtained a complete set of 
caudal vertebra, together with the greater portion of 
the sacrum, hip-girdle and femur, all in an undisturbed 
state, and also fragments of the rest of the vertebral 
column and the ribs Passing over important details 
concerning the cervical aqd so-called “dorsal" and 
pre-sacral vertebrae, with which the memoir deals m 
detail. It IS as concerning the postenor of the latter, 
together with the sacral and caudal, and the ilium, that 
interest is greatest. The overlapping, by forward ex¬ 
tension of the ilium, of certain fim lumbar nbs with 
accompanying co-ossification of parts furnishes an in¬ 
teresting feature of convergence towards the Ratite bird 
type. Passing on, the author remarks that Vtplodocas 
“gives us a new conception of the Cetioaaura,” as 
involving the following interesting facts. He points 
out that the tail—some thirty foet in length—constitutes 
one half of that of the whole animal, that the sacral 
spines mark the highest point in the backbone, and 
that the sacrum and ilium “ come as a centre of power 
and motion "—the whole set of parts being so disposed 
as to lead us to regard the tail (which undoubtedly 
served as a propeller) as a “lever to balance the 
weight of the dorsal vertebr.e" and the anterior 
portion of the body Ho further points to a “ balance 
between the opisthocoelous pre-sacrals and the proccclous 
post-sacrals,” and draws the conclusion that the domin¬ 
ating principle of this great backbone is “ maximum 
strength with minimum weight,” while (to him) the whole 
IS a mechanical tnumph of great sue, lightness and 
strength, which “baffles the Lamarckian as well as the 
Darwinian ” 

Beyond the more salient features above recapitulated, 
these memoirs are a storehouse of carefully recorded 
detail, of immense service for reference. Of the illus¬ 
trations, no praise can be too high There are eight 
plates, of which three arc devoted to the Mosasaur, five 
to the Dinosaur, and all, with the exception of the 
third, which is an enlarged copy of a restoration of the 
skeleton incorporated in the text, are photographs of 
great menL In addition, there are twenty-eight text 
illustrations, which, so far as they delineate parts of the 
actual remains, are ideal 

!n conclusion, a word or two as to terminology and a 
looseness of expression, which we regret In descnbmg 
the unossified renuuint of the coracoid as an “ epicoracoid 
cartilage,” and (using the term in its noun form) as an 
“epicoracoid” on one and the same page, the author 
u perpetuating a prevailing error against which we 
have more than once protested. The term “epicora¬ 
coid” 18 only applicable when a distinctly segmented 
element is present Unfortunate, again, is the use of the 
term (p 181) “ sterno coracoid plate." The sternum, 
which IS apparently meant, is compared with that of 
certam living bxards , but when of these it is found that 
while at most three pairs of nbs contnbute to its form¬ 
ation, m two of the species a second sternal cartilage is 
present, the companson of with its ten pairs 

of costal nbs, is at least strained. Indeed, m its elon¬ 
gation and apparent longitudfhal cleavage—its two most 
distinctive characters—the sternum of this aquatic reptile 
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anticipate* condition* independently realieed later in 
time by that of certoui CeUceO. Equally regrettable 
1* the application of the term " dorsal ” to those vertebras 
possess^ of free rib*. This tm'm is one of onentationi 
and ^ thoracic *' would have been preferable, except that 
in Diplodocus all the vertebne between the third or 
fourth cervical and sacrum arc nb bearing The old 
terms ^thoracic* and “lumbar” have ceased to be 
tolerable in their onginal sense, and in view of the 
general present^ of lumbar nbs among the terrestrial 
veitebraU and of the importance, both morphologically | 
and physiologioally, of the costal sternum, the suggestion 
that in the future we must enumerate the parts of the 
pre-sacral vertebral column of the Amniota in relation 
to the sternum may be revolutionary, but it will assuredly 
have to be adopted 

Zoology IS pre-eminently that branch of pure science 
cultivated in the States, aud our American confrhrts 
have a partiality for “big” game It is pertinent 
to the present occasion, with its allusions to the Cetacea, 
to remark that rumour reaches us that they have lately 
come into possession of a complete Ztuglodon skeleton 
If so, we can desire nothing better than that it may be 
monographed either in or on the lines of the memoirs 
( nndkr review , and we sincerely hope that the treasure 
' 111 Store will prove a more genuine concern than that j 

of the famous guint Cetacean now preserved in the 
Pakeontological Division of the Berlin Museum, which, 
having been publicly exhibited in that aty as a 
ihystenous creature of some 114 feet in length, was 
proved by Johannes Miiller to embody the remains of 
mdividuals of two distinct species, and by him reduced 
to the less pretentious proportion* of but some sixty to 
seventy feet 

We note that in the description of the Tylosaurus 
limb (Fig 9} the word “left ” should read “ right ” , and 
that in the table on pw 21s, the reputed length of 
Diplodocus 10 metres is misleading, by omission of that 
of the caudal vertebra, which, if added, would more than 
double the record given G B H 

A NATURALIST IN CHILE 
Tempmi^ Ckiie A Progressive Spasn By W Ander¬ 
son Smith + (London Adam and Charles 

Black, 1899) 

R. ANDERSON SMITH, formerly a mem^ of 
tbe Scottish Fishery Board, is well known ^ his 
sympathetic descriptions of tbe wild life of the ifestem 
highlands of Scotland In the course of a visit to southern 
Chile a few years ago, the object of which is not clearly 
stated, but appears to have been some study of natural 
conditions, possibly on behalf of tbe Chilean government, 
he made notes on the country from many points of view, 
which are pubhsbed in the volume before Us. 

The autboife siyle is original, and indeed a httle difficult 
on account of tbe wealth of simile end half-concealed 
allusioQ which it displays, 10 that tbe reader's mind is 
every now and then drawn from tbe matter in hand to 
think «bo “l^mas, not the rhymer, but the protmr'' 
stay be^ to marvel why Chile should be termed a “toy 
^^papublic,“ to recollect wbert the “comforts of tbe Salt- 
market "ongmated, or even to wonder if “Fresh ftelds 
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and pastures new "^applied to a forest country too^-may 
after all be tbe correct quotation. Tbe avraQgeneat 
of the matter in the descriptive parts is not systematic, 
and one can only gather the dates of the visits to various 
settlements with difficulty and without preaston, whkh 
in a description of a progreuive country is a real draw¬ 
back. The map of Chile supplied, although dear and 
foil for Its scale, ought to have been stq^lemtated by a 
cutting from the Admiralty chart of the neighbourhood of 
Chiloe, the topography of which cannot be found in any 
English atlas, without a detailed map the deKnpcion of 
the various short Journeys is not easy to follow 

Apart from these details of literary form and lUusUa- 
tion, the book is both charming and valuable. It deals 
with a region of which little or nothing has been written 
m English by any naturalist since Darwm's “ Voyage ”, 
and u appears at a convenient time, for the Chilean 
government it again exciting itself to mduce emigrants 
from northern Europe to make their home in the new 
lands of the far south 

The descriptions given of the civilisation, social life, 
and political systems of the Chileans are not attractive. 
How far they are just we cannot say , but it would per¬ 
haps be feirer to judge the people and methods of any 
republic in Latin America by comparison with those of 
the other republics than by any absolute standard or 
even by tbe criteria of Europe. Still, for any one who 
contemplates residence in Chile, the opinion of an observer 
so competent and impartial as Mr Anderson Smith is of 
very great value, and should be carefully considered. 

The struggle of high culture with barbansm in southern 
Chill IS almost pathetic Luxurious Pullman cart land 
the passenger in the midst of literally pathless forests, 
through which a track must be cut before a horse can 
pass Vet wires fixed to the trees allow of telegraphic 
and telephonic communication with hamlets which lie 
weeks apart for the traveller One reads with envy of 
a postal system so generous that newspapers are earned 
free in the mails, and with disgust of post-t^fice adminis¬ 
tration so hopeless that letters lying in the head office at 
Valparaiso are refused to the addressee on applicatioq, 
in order to save the trouble of looking for them, and 
afterwards returned to Europe 

The thnftlessness of the lower classes, half or wholly 
Araucanian, is horrifying even to one accustomed to the 
not too enterpnsing crofters of the West Highlands. 
They live contentedly in houses or huts without forniture, 
and in matters of food take little thought for the morrow 
or even for the day. Mr Smith found a number of well- 
boused Indians with boats and fishing tackle at a station 
in Chiloe quite without food, and with tbe utmost dffitotlty 
induced them to take out a net The result was good* 
“A second draw produced a feir supplement, but was 
purposely tideen by the lazy rascals where the chance was 
less. A further draw we could not persuade them to 
try Why ? Because they would have required to carry 
the fish to the house, a hundred yards or so from the river, 
for there were at least three hundredweight of beautiful 
rbbalo some 6 to 8 pounds weight eadL And yet these 
people were starvmg t” 

The heavy rainfall and mild cUmate of the sooth of 
Chile produces a forest growth of a luxuriance and variety 
fflora to be expected in the tomd than in tbe sempefmte 
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lOiMi V«t in many parti this growth appean to be 
recant Near Osomo great treat ware foui^ growing in 
daeartad gold workings of the present century, and an 
old Indian woman rem em b er ed the time when there were 
no trees and the guanacos (which do not inhabit forests 
and now keep to the eastern side of the Cordillera) used 
to come down from the mountains to the pastorn where 
all IP now grown with timber, On Chiloe and the islands 
and coasts further south the forest seems to be pnmevat. 
The great trees are smothered by long slender canes 
and cree p er s, and every branch drips with a rich vanety of 
mom and foms, while the bird lifo 11 of reniarkable vanety 
and beauty On the coast, where the trees come down to 
the very edge of the sea, the tropical huOimiOg-bird and 
pehcan may be seen together with the penguin of the 
antarctic The water-fowl of the nvers, many of which 
are quite overgrown with forest trees rooted in the midst 
of the permanent stream, are equally vaned Mr Smith 
has much to say of the quetru or steamer-duck, so-called 
from Its curious stroke like the action of a paddle steamer, 
a bird with a head like an anvil and a skin so tough that 
It can hardly be penetrated by shot 

The fish, and still more the edible molluscs, of the nvers 
and coasts are referred to very frequently, but from the 
economic rather than the scientific point of view There 
are oysters of good quality, but the gigantic mussels of 
several species are more sought after These, as well as 
limpets and other ** shell-fish,” are dried in immense 
quantities, and strung together like onions find their way 
over Che whole of Chile, being much esteemed as food. 

As to the colonists who are struggling to clear the 
forests and form homes in that land of perpetual cloudi 
Mr Smith gives the first place for thnft, cheerfulness and 
ingenuity to the French , the Germans have establistied 
themselves firmly as the commercial and manufactunng 
people of southern Chile, but although many capable and 
prospmui Bntish settlers were met with, the attitude of 
the author towards the bulk of his countrymen in Chile is 
that of the candid fnend who recognises room for im¬ 
provement rather than matter for praiM 

Hugh Robert Milu 


RECENT PUBUCATIONS FROM KEW 
List of Published Names of Planis introdmeai to CulH^ 
vatiosiy 1876-1896 Kew BulUttn of MisceUmmms 
I/^maiiOH. Additional series iv Pp, ix + 41a 
(London Eyre and Spottiswoode, 1900) 

Hmed^List of Teuder Dicotyledons cultivated in the 
Royal Ga^nsy Reso, Pp xu + 691 (Kew Royal 
Gardens, 1899.) 

W HEN a collection of dnod planes is iw ce ie eAfrnm 
any quarter, there Is generally no p ai tien ia r 
necessity for naming them at once. Time can be ex¬ 
pended In eortiog, examining and naming the spaa- 
mens. 

It is otherwise with cultivated plants. These are for 
the most part introduced by the nurserymen , and when 
It iniiu their purpose to launch them into commerce, a 
name must be given to them at once. ^ 

1 To the credit of the great nursery firms, it may be 
sfoted'that they da endeavour to ascertain, fimm Kew or 
daewhere, the true name of the plant they are about to 
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'^send out” Very often, most often, perhaps, the 
material sent for investigation is not suflFident for the 
purpose. Years, it may be, may elapse before a par¬ 
ticular plant floorers and reveals its identity 

It IS obvious that the busineu man cannot wait The 
only course left to him, therefore, is to adopt a conjectural 
or a provisional name. Long experience in handling plants 
often enables the plantsman to make conjectures, which 
• afterwards prove to be correct In other cases, where 
there is no olrvious clue, a provisional name is adopted. 
The abbreviation ** hort ” is, or should be, append^ in 
such cases when writing the name, m order to avoid 
unnecessary trouble to the student and monographer 

Natural hybrids are not unfrequently imported, especi¬ 
ally among orchids, and these have to be named accord¬ 
ing to their presumed parentage 

Not unfrequently the guess of the importer is borne 
out by the skill of the cultivator, who, by impregnating 
the flowers of one species with the pollen of another, 
gives nse to a hybrid corresponding with that produced 
naturally Such hybrids, natural or artificial, are gener¬ 
ally honoured with specific names in Latin, but differen¬ 
tiated by the addition of a X 

Nowadays, the number of species introduced by collec¬ 
tors IS, at any rate, relatively much smaller than it used 
to be. Nevertheless, the aggregate of so-called ^ new 
plants ” IS much larger 

Of late years, too, new forms have been obtained in 
great abundance, either by selection or by cross-breeding, 
and these new forms require to be named ^t is among 
the secondary hybrids and selected strains ” of partic¬ 
ular speoes that we get the names which afford amuse¬ 
ment to the public, and which, moreover, indicate what 
IS occupying the public mind Of late, we have seen 
plants named in honour of Lord Roberts and other 
South African heroes , whilst, as if to show the cosmo¬ 
politanism of horticulture, the names of President Kruger 
and General Cronje have not been vaulting from the 
labels of plants exhibited before the Royal Horticultural 
Soaety 

The personal authonty for the names has been uni¬ 
formly omitted from the book whose title stands at the 
bead of this notice, as it was found in too many cases 
impossible to assign it with certainty We may acqui¬ 
esce in this omission, but we demur to the further 
statement that " the reference given is to the publication 
ID which the plant is first described or figured” Take, 
for instance, on the first page, Ahies hrachyphylia. The 
reference given is to the Revue HorHcoity whilst Ablet 
Eichleri is attributed to the Florist and Pomologist 
Both these plants were described elsewhere prior to their 
publication in the periodicals mentioned, and so with a 
large number of others. 

It M, of course, very desirable that all names be 
duly registered. Some of them are important to the 
botunt, to the physiologist, and others more 

particularly to the gardener. A tribute of recognition is 
due from each of these groups of workers to the author¬ 
ities oi the Royal Gardens, Kew, for the compilati^ of 
the volume before us, and to the Government for givigg tt 
pubhaty Without attempting to gauge the scientific 
value of the names, the compilers h^ve searched the 
records in the horticultural Press and tabulated them mi 
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the pretent volume It makes no pretension to be a 
scientific enumerationf but it wiU ^ of the greatest 
service to those who occupy themselves with the numer¬ 
ous scientific questions that arise in connection with 
cultivated plants, such as heredity, adaptation to varying 
conditions, variation, selection, cross-bn^ing, the origin 
of species, &c 

The book has reference to the introductions made 
witbm a period of twenty-one years, and the total number 
of names registered is no fewer than 7600^ of which the 
mi^onty are orchids, an indication of the taste and 
fisncies of the times 

It IS of interest to note that whilst in the early part of 
the century New Holland and the Cape of Go^ Hope 
furnished a very large proportion of the introductions— 
now the majonty of the actually new plants " have been 
derived from the United States of Colombia, the Malayan 
and Polynesian regions ” 

The second volume referred to at the head of this 
notice IS another of those very serviceable hand lists 
which we owe to the director of Kew and his staff The 
list includes the majonty of what are called stove and 
greenhouse plants, omitting orchids and other mono 
cotyledons ^ewhere treated This list is not a mere 
compilation of published names, but is an enumeration 
drawn up with as much scientific accuracy as the nature 
of the case permits. 

It will thus, with the lists previously published, be 
invaluable to the botanist and to the cnltivator who is 
interested in the plants he grows for seasons other 
than the mere attractiveness of their appearance or their 
economic use. 

The director contributes a prefoce containing some 
very interesting information concerning the history of 
the Kew collections, and of the structures built to con¬ 
tain them The Temperate House, now completed by 
the construction of two wuigs, is no less than 638 feet m 
length, and, what is of more importance, it is filled with 
well cultivated plants of botaniod or economic interest 
The part that Ktyr has played in the collection and 
distnbution of cinchona, india-rubber and other pro¬ 
ducts, 18 appropriately referred to in the preface. It 
remmds us that whilst we are proud, as we have every 
reason to be, of our National Garden as such, we have 
also reason to rejoice in the great benefits it has been 
the means of conferring on humanity at large. 

^ Maxwell T Masters. 

OUR BOOK SHELF 

Lei arbns d Guitm Percha^ Imr culture Miisum rtlahv 

d Vacchmataham dicuarbrii aux AmhUes it la Guyame 

Par Henn Lecomte Pp 95 (Paris G Carrd et 

C Naud, 1899.} 

M Lecoutx was charged by the French Minister of the 
Colonies to efifect the plantation of gutU-yiclduig plants 
injdie French onkHues of the new wem For this 
purpose he took with him, in wardiaa cates, plants be¬ 
longing chiefly to the genen Palatum (DtcJIa/iij) and 
Slibraxyhmf and fo the small brockun before us he em¬ 
bodies an account of his eicpedition b the form of a 
Report to the Minister of the Colonies, and also includes 
in It a statemmit respecting the indigenous trees, such as 
Mimimpi Baiatm^ which ne found already growmg wild 
in Guiana. 
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The first portion of his book is devoted 
sketch of the vanons plants which yidd g 
and It appears to be largely drawn from Um m 
on the Mpotaoese by Bu^ It cannot be Uiip 
‘that M Lecomte has contributed much to the 
the discovery of these economically Important 
indeed he seems now and then to have faDen b- 
accuracitt Thus he states that^tta-percha dn Intro¬ 
duced by Montgomery (ac) into Europe in iSjx wpreae 
It would seem mat Montgomerie, altnpugh Iw^fliM Itnet 
with the substance m 1823, lost sight of it for, twenty 
years, and it was not until 1843 that he sent bomb his 
first speomens from the East, M Lecomte states that 
Palaqmmm {jsonandre^ Gutta is extinct, bat nev ertl i ete ss 
there appear to be still a few trees known in Siagapbra 
besides tnose growing in the Bmtenzorg garden. 

The chief source of the best gutta at the present d^ 
IS, as the author remarks, the dosely allied species P 
oblongtfohum^ which, previously distinguished as a 
variety of P g^tta^ was raised to specific rank by Burck 
The native name in Perak for P cbi&ugijoltum is given 

S f M Lecomte as Tabau merak^ whilst it is stated by 
bach that this name really belongs to P piUa^ the other 
plant being known as Taliu% sulra. In tms M Lecomte 
adopts the views of Burck (Rkpport Gutta Percha, 1884), 
who has expressed the opinion that P obiongtfohum is the 
real Taban nurak^ since P gutta was not found by him to 
occur in the Malay peninsula, but only in Singapore. 

It IS of course possible that this may turn out to 
represent the true state of the case, since, although 
dinenng in habitat, the two species (?) closely resemble 
each other, but if so it is a pity that the matter was not 
more folly enquired into, as tne native names are of some 
importance in a matter of this kmd If Burck should 
prove to be correct in his statements, lU wide geograp|iical 
range, extending from Malacca to Sumatra and Bmeo, 
would perhaps indicate that P oblongifohum ought to be, 
regarded as the parent species, P f^ta representiiw a 
local off shoot which has develoj^ in, and is confined to, 
a very limited area. But in any case it il clear that 
several questions with renrd to the mutnal affinities of 
these plants still await ddmitive solutioa 
The book is an interesting record of an endeavour to 
extend the cultivation of a most important senes of 
tropical economic plants, and it is sincerely to be hoped 
that the efforu uuule in this direction will be crowned 
with success J. B. F. 

DiUnmnation of Radida tn Carbon Compounds ^ 
Dr H Meyer Authonsed translation by Dr J B 
Tingle Pp X + 133. (New York J Wiley and 
Sons , Lonaon Giapman and Hall^ Ltd., 18991} 
There is no doubt but that the original edition of Dr 
Meyer’s “Anleltung zur quantitativen Bestiromung der 
organiseben Atomgruppen” supplied a want which had 
bcM folt for some time oy all who had tenously taken np 
the study of organic chemistry, as well as by jDore 
advanced workers engaged in original investigations^ 
The translation, whi» has now been provide^ it 
thoroughly up-to-date, and, in the anthor’s wordSi^has 
been further improved by certain changes m arrangement 
which Dr. Tingle has made.'* 

It might, perhiqis, be suggested that but Ihtle dis¬ 
tinction IS drawn bmween methods which are purely 
qualitative and those which also admit of quantitabve 
treatment, in spite of the foct that, according to tlie 
translator, one of the main objects of the book is 
mtrodbction of some qudatitative work mto the CioBiVe 
courses of organic preparations generally speaW^ 
however, the arrangment u exqdlent, and the numerona 
references to the onginal papers is a noticeably osefol 
feature tn a work of this kind. ^ 

The staitineat that ^considerabfe care has been 
bestowed on the proof fleets” is hardly borne out bvjhii 
rtsoltSi F» Xt . 
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Uwmi iUctriquMt aksoluts By Pit^ G Uppmann, 
^ 11 + 240. (Pans Carrtf am Naud, 1899*) 

Tmfi Icaariae la the reproduction of profimorial lecture* 
delivered at the Sotbonne m the session of 1884-85, and 
consists mainly of three parts. The first part deals with 
the electrostatic system of units, the second with the 
deetrOmagnetic system, and the third with the electro¬ 
magnetic theory of flight These are preceded by an 
introduction, which treats of units in general and the 
system At the close of the book are two supple¬ 
ments, dealing respectively with the conservation of 
electncity and Lippmann’s dectrodynamometer 
The treatment is chiefly mathematical, the exMnmental 
methods referred to l^ing descnbed in outline The 
analysis is, howeveri simple and the text illustrated by 
a hundred excellent figvr^ Indeed, the book is on the 
whole so good and clear that one regrets the more that 
the dimensional formuke have not brought up to 
date by embodiment of the progress made in the fourteen 
years which have elapsed between the delivery of these 
lectures and their publication In our view, the value 
of the book would have been much enhanced by the in¬ 
troduction in It of Prof Rucker’s work on the usually 
sttppr^tsed dimensions of fi and k (see paper read before 
the Physical Society of London, November 24, 1888 , 
Nature, vol xxxix. p 165^ 

This, impossible in the lectures themselves delivered 
in 1884-85, was both possible and highly desirable in the 
book of 1899. £ H B 


Elementary Practical Pkyxtof^aphy {Section II) By 
J Thornton, M A. Pp. viii + 208 (London Long¬ 
mans, Green and Ca, 190a) 

This is an efibit to meet the retirements of candidates 
for the Queen’s Scholarship in Section 11 of the syllabus 
of elementary science Its scope is best descnbed by 
the sub title ** A Course of Lessons and Expeiiments in 
Elemenury Science,” but it is necessary to idd that the 
only branches of science touched upon are chemistry 
ena astronomy In both these subjects some knowledge 

g ained by expenment and observation is now expected , 
ut though the author claims to have kept this in view 
throughout, there is little in the book to entitle it to be 
callea practical It is true that reference is made to 
seventy-four expenments in chemistry, but they are for 
the nuMt part better adapted as suggestions for the 
teacher tmm for performance by the student In the 
astronomical section an excellent course of reading 
lessons It provided, but the author has by no means 
taken sufficient advantage of the opportunity of directing 
the student’s attention to the heavenly bodies themselves. 
Instead of the desenpuons of simple apparatus for 
roakiAg observations which might have been expected 
such, for instance, as the measurement of altitude ana 
azimuth, half-a-dozen class-room demonstrations are 
alone given. 

Objection may be taken to the author’s statement that 
of the diagrams are new and ongino) ”, many of 
them seem familiar, though they may have been re-drawn 
for their present purpose. A. F 

Atlne d/ Pkotomicrogre^e ifes P/antes Af/dictna/ej 
Par MM les Drt. Bramer et Sqit. Pp vi -l- 230, 
76 plates. (Pans * Vigot Ftires, 190a) 

TRtt book consist of Ottles of plates dMved from micro 
photdgmphs of the ordinary medidnM idanta. To the 
plates nievant to each fdant a descriptive text U added, 
dealing ^tb the morphology of the respective pUnt 
The m toresceyk sections are very dedr and weU xe- 
producod. 

Hk bode ought to be uiefiil ^ thoee intereeted la 
maitrt* , but altboogb we know of^ tiiniler 

woHc, we on iftmid h will oaly aapeaUo a relatively 
daall circle of reeden 
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LETTERS TO THE EDITOR. 

[The Bdiier dees net hetd himself respemihU fee efimUms sjr- 
/weed Sy hie cerretpemdemis Neither cam he mmdtfiaie 
ie reimrmt er te eerrufemd wUk the writere jf, reiected 
mmmmtcii^ intemdedfer this erany ether fart ef KATtras. 
Ne netue it takem efamernymeut cemmunicatiens ] 

Effects of Lightning upon Electric Lamps 

In a CQinmanlcstion to NAroac (p 391), Prof Wood pouted 
oat the nmllsntyof the features exhlbitM io Mr Webb'i photo- 
giapbi to the trails of luminosltm exhibited In a picture taken 
with a moving camera. 

To thu 1 i^led (p 413), saying I had andentood that the 
camera was fixed, and calling attention to two features which 
seemed to show that the phenomenon was real 
An independent suggotion similar to that of Prof Wood, 
from another quarter, aocompamed by photographs purposely 
taken with a movug camSra,* subsequently came before me. 
Thu helped to arouse suspicion, and it occurred to me as con¬ 
ceivable that though the camera eras fixed, Mr Webb might as 
a matter of convenwnce have taken it up befi^ he capped It, and 
if so, trails might have been left from the short exposure between 
lifting and capping I wrote to him accordingly, sugeestmg 
that he should t^ the effect of lifting before capping This led 
him to try the effect of exposure With a muring camera, with the 
result that there appears to be no doubt now that such was the 
origin of the suppom effects In his reply, enefoung photo¬ 
graphs taken with a camera which was purposely moved, Mr 
Webb writes '* 1 had made so sure that there was no shake of 
my oamera, in spite of your frequent suggestiooi to the contrary, 
that 1 cannot even now understand it, placed as it was on the 
balcony rail, excepting m the No. 6 or five flash exposure, when I 
wilfully rais^ or depressed ihe camera a little to avoid getting 
two of the hodzontal flashes on the same plane of horuon." 

I must now refer briefly to the two arguments I used (p 413) 
in support of the reality of the effects I pointed out that 10 
Fig 4 there was a real decrease of scale in the luminosities 
abMt the nine more distant lamps, in accordance with the 
iiicteastng distance from the camera. 1 confess it aoemed to me 
that the difference of scales though real, was not as great u I 
should have expected, but I had no meamrements of the 
distances of the several lamps from the camera wherelw to 
calculate what the difference of scale should have been if the 
luminosities were real, and of the same size for the different 
lamps. A difference of scale might be produced in a moving 
camera if the exposed plate had a movement of rotation about 
the line of sight The other argument was founded on the 
vidbihty of the discharge It seemed to me chat such a di^ 
charge as (hose shown for instance in Fig. 1, uken as real, 
mightbeezpectedtobe seen directly if the eye were defondsd from 
too much glare of the lightning, and 1 suggested to Mr Webb 
to be on Uk look out if an occasion should occur He states In 
hla fetter to Natuxb (p. 3431, that he actually saw such a 
duebnm I think it » not difficult to reconcile this with the 
supponDon that there is no real discbaige The observer on 
the io(^-out would have hu eye directed to the lamp, and when 
the flash came might unintendonally look in a somewhat 
different direction In the rapid rotation of the eyeballs the 
image of the tamp would leave a trail on the reUna, which might 
easily be mistaken for an actual luminous direhacge * 

The beading of the disehtige now presents no difficulty. 
Indeed, the fim l^ea which naturally ocean to one on seeing it 
»that it might be connected with the rapid alternation of the 
current , but so long as the picture is supposed to represent a 
real discharge, it seenu dlflkalt to imagine how the alternation 
eould possibly aecount for ths beadii^ 

Cambridge, March 23 G G Stokes. 


Th* Absorption of the Beequerel (Uys bjr Solid and 
Oaseoue Bodlea 

I WI8U in this note to give sqaie observations recently made 
wkk leganl to the ^abso^oo of the Booquerel rays Though 
tWtapierimeiits are not complete, it is hoped that the restilti 

tCThs pbiUDgniphi r e farr e d to w«n taksn fay Hr J WillloniKm, of Hm, 
dw eieoMc Mra towards vbid bSs coaera wu dimcisd tboM «long 
Kbiifmed, mffatoQ. Ths effiKU wer« pndtw^ by atring a sund sx 
B^uis of frki fln to ton Hooiid% Md thsn novinf ths eoBsn oboui lor a. 
Isw ■sBosdi with tbs cop ttUl off ^Editor, Katvbo. ] 
s Hr Wsfab has suigsitsd to ms onotfasr saptanatlon. 
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alfcady obtuMd may be of nfBclent fntcreit to Juitify pre- 
liminaiy publication The ciperiinental details will be more 
appropnately elven with the completed expenmenta. 

Cune baa ahown that the rayi from acuve barhim compound! 
are of two kindf. One kind U easily abiorbed, and is not 
deflectable by the fw^et. The other kind u much more pene 
trating, and does warn deflection In a magnetic Bold. It u to 
the latter kind exclusively that the experimenu refer 
The intensi^ of the radiaticm was measured by the electrical 
conductivity of air exposed to it It was again measured after 
partial abeorotlon by a plate of the material under investigation 
In the following table the first column gives the coemacnts 
of absorption X defined by the equation 
r = 

while Tm ft are the initial and final intensities of the radiation, 
and d the distance liaversed 


Material 

Coefficient of 
■bnrptioQ 

Den:uty 1 

_ 

Cuefficicnt of 
absorption 
Dennty 

Platinum 1 

'll] 

5 1 

7 34 

Lead | 


548 

Silver 1 

! 6s 7 

10*6 1 

0 20 

Copper 

493 


5 50 

Iron 

1 $2 3 

674 

Tin 

1 51 a 

7 i 

7-01 

Zinc 

40 J 

7 2 

SS8 

Mica 

108 

2 74 


Glass 

13 S 

2 73 

Aluminium 

11-6 

2 7 

430 

CeUulold 

5 45 

1 36 

4*01 

Ebonite * 


1 14 

4 18 

Card 1 


1*0 

3*4 

Sulphur dioxide' 

■0413 

•00758 

5 45 


It will be seen that» although the coefficient of absorption is 
not accurately prcmortional 19 the densityi yet the departure 
from this relation is not very great, if the enormous range of 
denaiw be taken into account Thus between solid platinum 
and IM oompreaaed sulphur dioxide used, there is a three 

thousand fold diRerence of density The quotients 

are respecavely 7 3 and 5 45 It is interesting to compare these 
rcflulls with L«nard’s observations on the absorption of the 
kathode rays Amh vol Ivi p. 355). lie found that 

the above lelation between absorption and density held to about 
the mme degree 4>f ^proximation The coefficienu of abeorp< 
tioD for the kathode rays are, however, some five hundred 
times greater than for the rays investigated in my expenments. 

We may, I think, fidrly consider that the approximate pro* 
portxmairty between absorption and density is an additional 
argument in favour of the view that the deflcctabic Becquerel 
rays are of the Mnn nature as the kathode rays. To account 
for the enonuonsly greater penetrating power of the latter, one 
must suppose either that ine particlei constituting them arc 
much smaller, or that iheir velocity is much greater 

R J Strutt 

Planets at their Orcateat Brilliancy 

Mr I>hNNiNG's able and luaa'article upon the planet 
Mcicuty (Katurr, March 1) indikes me to send a few notes. 
Wuh inclined elliptical orbhs it is a complicated matter to 
determine when an interior pfenet Is at lu greatest brllliaDcy 
But if the orbUi are assumed circular and coplanar, inteiesting 
lesalts are easily obtained 

Theory shows that there is a certain eloogatfon, at which the 
interior planet, viewed from the exterior one, hu a maximum 
brightness. Now, for a given elongatkn, there are two 
distances, a long and a short one, between tlfe planets. Con 
sidaR only eastern elongarions. It will be found that Mercury 
has hs greatest brilttaw^ (for mean distances and circular 
orbus) when its elongaubn is 33* 19', and when lU distance 
(1100) from the earth b the laiftr of the two distances possible 
for this elongation. The iUeminaied phase u olia Thus 
Mercury Is brightest Its maximum eastern elongation of 

23 " 4f 

t Imaraied vapour at 13 C 
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Venus has its greatest bnlllancy at eloogatlon 39* | but 

its distance (o 43) from the earth must be the stnalwrtf the 
two possible ones. The phase iso 37 Thus Venus bqilfli^Ccst 
itfUr its maximum elongation of 46" ao' <. 

But, If fnnn Venus we view Mercury, then (as in tlM,dtse of 
the earth and Venus) we must take the shorter distance for 
maximum brllllaocy The elongation is 31* 36*, diitanee b $ 4 ^ 
phase o 4a Thus Mercury, seen from Venus, is brightest aum 
Its maximum eastern elongation of 33" ai' 

That a planet should be bnghlest exactly at maximum eloD|ta- 
tion involve!, I find, the fculowing ralatiomhip between tne 
radii vectorei the radius vector oT the extenor planet should 
be just times that of the interior one When the factor 
exceeds ^^5, the interior planet is brightest before maximum 
elongation When the fm^or falls short of the interior 
plaiM is brightest after maximum elongation Circular orbhs 
are assumed. For the pairs. Mercury Venus, Venu^Earth, 
Earth Mars, Jupiter Saturn, the factor is less than 1^5. But 
for Mercury Lajth it is greater j hence Mercury Is c^htest 
before maximum elongation cast, a fact clearly brou^t out by 
Mr Denning's observations. On several occasions I nave seen 
Mercury with the unaided eye, and, generally, after greatest 
eastern elongation, when the conditions are less favourable than 
before it C T Whitmsli.. 

Leeds, March 5 

P S —The American for 1900 shows that the 

maxima of brightness for Mercury occur very irregularly One 
maximum occurs 6 days before greatest east elongation, another 
only 14 days after superior conjupcUon Lcccntncity accounts 
for these irregularities 


The Um of Silica m Thermometry 

I UAVB just learnt from your last number (p 531) that Mons 
A. Dufour has recently exhibited two silfos thermometers in 
Paris, and that he proposes to study the tuitabllity of silica for 
use in thermometers. 

As 1 bad the honour of exhibiting silica tubes of vinous sixes 
last June at the soir^ of the KoyaJ Society, and also then ex- 
hibitiro. in conjunction with Mr. Efvans, our proccu for making 
such tubes, I am anxious at once to state that I have continued 
to study the applicaticaDi of sikea in conjunction with Mr 
H G. Laccll, ana that We have at this moment the bulbs and 
stems of four delicate liliea thermometers ready to be joined 
and fiUed as soon as their Kales and some fittings are delivered. 
In Febniary last we filled one of these ungradoated ther 
mometers and tested It It was shown to our colleague, Mr 
J £ Pearson, but was afterwards cut in two in order to alter 
the length of the degrees fao mm ), as they were not quite as 
low as we then wished thm to be. 

1 may add that the scales for thtae thermometers have been 
ordered, through the Cambridge Instrument Company, of 
Mean. ZeiB, and that a special glass thermometer nas been 
cooitrncted for use In stuping their sero pomts, which has now 
been In the hands of the Superintendent at Kew for some days. 

Clifton, April 3, 190a W A. Shknstone. 

I 

The Natural Hiatory Muacum—A Correction 

In a paper of mine on Ihopsjtifms ^onae$mt, which appeared 
recently In the Nolwrml T^tauacthm of //ortommkr 

lamd oftd Dwrkmm^ 1 referred to certain dlsMctions—which had 
been de sc ribed by Mr Thomas Scott, and an now in the 
Natural Hlstoiy Museum at Soudi Kenongton—as having " de¬ 
teriorated so as to be useless,” at the same time aKriU^ this 
statement to PioL T Jeflfriry Ball, who had Undly examined 
the duMctfooR St my request The statement, 10 for as Prof 
suthority is ccmcer^, is not qmta aoensstev and at his 
rcqnest I wi^ to be allowed to pornct It in yoor oohuona. 
What ProL Bell told me was th^ the dUsiaetioni consfait of 

nothing but unrecogniMble fngmenta,*’ and that ‘*Mr. 
Pocock, who had dwrge of the Crustacea In 1893, eayi the tube 
came there In the state it is In now ” 

1 think 1 need scarcely add that ray words, w quoted above* 
were not meant in any wm to impute negligence or want of 
care to the officials of the Maieain. G S. Brady. 

The Dnrham College of Soience, Newcastle-upon-Tyne, 
March 39. 
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New Mode of Uelof the Coaceve DI0^ction Oretlnc: 

I (iRSATLY regret thet lo a note of mine on a ** new mode 
of oihkg the ooDcave dlAractioo crating.” in the ** Aitronomical 
CohiDn ” of Maneh ee (p^ coi). 1 wrooglj interpreted a wnience 
of Prof Riuo'i article, which ^d me to think it was inconvenient 
for him to use the instrument in the usual way The words 
"Dr Rtsso inveiticated thU dispositioa on account of being 
unable to use the Instrument ss usnallv set up," s^uld therefore 
not have been included Thb WRirica ot* thb Noir 


Internal Streeaee in Iron and SteeL 

Can )oo kindly inform me where I may obtain a copy of the 
researches of General JCalakoutsky on the * ^ Interiud Stresses 
in Cast Iron and Steel/’ translated by the late Sir William 
Andtnon, F R.S.| Director General, Rowl Ordnance Fac 
toriet. THoa Andrews. 

Sheffield, March ay 


Tur work in question-^*' Investigations into the Internal 
Stremes In Cast Iron and Steel,” by General Nicholas Kala 
koutsky^was published by Georce Reveirs, 4 and 5 Graystoke 
Place, Fetter Lane, E C , in 1888 
Second band copies can occasionally be procured from dealers 
in technical books. B H B 


ELECTRICITY IN WAR 
NDER the Presidency of the late Dr Hopkmson, 
the Institution of Electncml Engineers established 
an Electncal Engineer Volunteer Corps affiliated to the 
Roval Engineers. I ord Kelvin u now its Honorary 


in warfare, and in consequence of their unfamilianty 
with existii^ apparatus are very likely to quickly notice 
methods of improving it 

Hitherto many of these men have bad a yearly drill in 
the management of the electncal apparatus in use for 
submanne mining and home defence 

I would point out that the ordinary volunteer drill of 
these men is only a part of their preparation for the 
nervous tension of an enemy’s presence There is no 
more trying experience than that of a young engineer lo 
a central dectnc light station when the ** peak" of the 
evening load is coming on, and every appliance is worked 
to its highest capacity, when the stoker cannot get 
enoi^h oiaught for bis boilers, and a short-circuit sud¬ 
denly takes place. It is interesting to note how the man 
who was nervously afraid of himstif beforehand, braces 
himself up to meet the emergency, and to his own wonder 
afterwards, manages to do exactly the nght thing at the 
critical moment A man who has proved his coolness in 
this sort of way is not likely to be flumed in the field, even 
when a rain of those most dangerous of all missiles, the 
37 mm Vickers Maxim shells, are exploding about his 
search-light 

A few years ago, when Major Crompton vainly urged 
the necessity for the provision of new apparatus, practice 
in the use of existing 6e]d search lights, &c., such as 
might lead to better aligns, and money to enable such 
better apparatus to be constructed and tested, some of 
us felt very strongly that the War Office was wasting an 
invaluable opportunity 

A committee of the Institution of Electncal Engineers 
was able to assure Major Crompton of considerable 



Tig ■ —Tradloa wigin* 


Ctdonel, the wdl-known electncal and mechanical 
engineer, Mr R. £ Crompton (formerly Captain in 
the Rifle Bngade) is its Major It is a corps conAisting 
of 350 young men, most of whom have bad a sdentific 
edtu^toD; they are all engaged every day in practical 
electrical englneenng work, many of them are con- 
tuntly engaged m inventmg new apparatus and im¬ 
proving old apparatus, all of them are athleuc, and 
enjoy such exetcise as the volunteer dnll affords, 
numy of them are experienced bicydists'v all of them 
are cunous as to the existing applications of electricity 
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pecuniary help m case the War Office gave facilities, and 
It was proposra that the corps should take up some one 
problem at a time, and work it out to a thoroughly good 
precticml result For example, the production of a really 
good field search-light was propose To work awhile 
with the existing thin^ which were like ship search¬ 
lights earned lupon oitunary waggons, and to expend all 
the ingenuity of the corps upon the creation of a piece 
of apparatus perfect for mihury purposes. This involves 
alio toe best design of mobile steam engine and dynamo 
plant, the best kind of cable, and the best ways of paying 









54 * 


NATURE 


[April 5,. 190C1 


It out and mlmg it in* It alao involves the design of 
the best arrangement of tOlepbomc communication 
l^tween the generating plant, the lighta» itnd the officers 
in comrnana and the genMl officer, possibly miles 
^part ' 

\gain, IS there anything of greater practical importance 



Kia 9 MouhunI prq|«ctor 


than this? Suppose i^e hate such electric generating 
plant in the field , the engine, v hich is a traction engine, 
<nay be utilised in actual traction Or a spare dynamo 
may be sent forward across a nver or up a kopje with a 
aimple winch arrangement, which may quickly be set ip 

e dition, so that waggons or the maten^s of a bndge may 
t hauled acrou the nver, or the heaviest guns may be 
hauled up the hills, or ammunition hoists or pumps may 
be set in motion Electricity gi\ea us the means of 
transmitting power in great or small quantities to any 
^listance for all sorts of purposes , and Major Crompton 
imagined the gradual working out of all such problems, 
one at a time, oy this corps of men, whose qualifications 
were just perfect for such purposes It is to be re 
tnembered that in such work the requirements of war 
service introduce special conditions such as never have 
to be Uken mto account by the ordinary engineer 
Everybody understands something about traction engines. 
Now the Dcst English traction engines are made to run 
on good roads , tneir wheels are, therefore, too small, 
Ibeir tires are too narrow , their spring arrangements, 
and therefore their gearing, are quite unsuited for motion 
on a South African veldt Not only so, but they are 
designed for places where the supp]> of water is plentifol 
•everywhere A traction engine, using up at least a ton 
of water every five hoars, is not quite wnat is wanted in 
a dry country 

I wonder if the War Office officials di^eam of the 
numbeg of ways m which the Kientific engineer might 
be made ufefuL A few really experienced practical | 
olectneal engineers wQl sometimes get together and un^ ' 
bend and talk of the tilings that might so easily be done, 
sf m^ead of appoiniing third class men to impoitant 
posts, the (^vernment would really try to utilise the 
eervices of good engineers. 

I shall not here refer to the fact that temptations are 
MU 1588 vnL.t>ll 


dangled before the eyes of third dais men by un¬ 
scrupulous contractors, about this side of the sahtladt 
1 do not care to speak. I think merely of the importanoe 
of the services of clever expenenced men. 

Even a good man would perhaps have but little chance 
of doing much service under existing arrangements. A 
Government prefers to spend ten inuhoni cn pounds in 
building ships that are somethmg like existing ships, 
tUght improvements on existing models, than to 
as they would call it, a hundrrath part of the sum m 
making expenments which would teach bow ships may 
really be improved And so it is in all branches of 
applied science. Bnng forward a cut and dried scheme, 
penect, be prepared to spend your own money in show 
mg that It is good , if you have sufficient infiuance your 
scheme will be tnod and may be adopted. But even a 
powerful clever head of a Government department must 
show a finished woricing thing to represent eiMnded 
money. As this is so generally the case in all Goverii- 
ment departments, it is probably not very fair to blame 
the War Department for not utilising the inventive and 
experirnenml talent of the Corps of Electrical Engineer 
\ olunteers. Even if it could justly be blamed, there Is 
now no desire to criticise the past inaction of the War 
Office There is no inaction now , Major Crompton has 
been given a free hand m the equipment of active-service 
contingents He has worked night and day for two 
months,and his success has been marvellous One of these 
contiDgenta consisting of fifty-eigb| men and six officers, 
stalled for South Africa a few days ago Under Captain 
Lloyd, R K , It took with it a complete equipment or two 
search lights, including four wagons, each carrying 
4 tons, and two traction engines, each with its dynamo 
as well as one spare dynamo, and 1 am gmtly mistaken 
if this spare dvaamo be not before lo^ used as a motor 
for many useful haulage purposes. The dynamos are 
multipolar, semi-enclotra, i lo volts, 750 revmutioos per 
minute , 80 amperes all day, or occasionally 100 amperes 
Instead of working the projectors they may work 
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ordinary arc and incandescent lights for use with pi^ 
wort^lng parties (34 arc lights with portable lantaras, as 
I well as ppo incandescent lamps have been sent out) , 
Future dynamos will have spue armatures wound m 
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'flitfclk'bigbttr voltages; alfo they will be driven from 
enial^ fly wbeitft by charns itastead of beltsl The 
detachment takes with it t«ronlw-five khaki-cnioured, 
long crank, specially strong bicycles Fig 1 shows the 
onidhei' but 1 am sorry to' ssfy that' ns dyoamo 
has removed from ite front end and replaced 

by logeage. Special spnng^ arrangemems at the 
{front end of the engine prevent buft to the dynamo 
from Jolts. 1 know of no other compound traction 
engine whose weight is only 8 tons 1 am told 
that in practice it consumes about 33 pounds of 
water per Mir per electrical hotse-power developed-a 
wonderfully good result for so small an eng ne (mabclmum 
electrical powfT^ •probably 13) With a little expenence | 
'tUs expenditure may he cut down to 38 pounds It wiU' 
be part of the regular drill of the men tb run a scard^- 
ligbt for a specifira tinoc, there being eompetitfon as m 
the expenditure of coal and water When consider 
that these very economical engines nedd about 400 
pounds of water (they need also about 45 00^50 pounds 
of coal) per hour, we see the defeCT of the ordinary 
traction engine for army transport purpose#. A third 
engine whi» is goii^ out with Major Crompton and a' 
second contingent this week will have partial condensa¬ 
tion of Its steam, so that the water will not afl he wasted ^ 
It IS to be hoped that so easily designed a thing as a 
traction engine with lifjht surface condensing plant con-* 
densing all its steam will be iu use before long Major 
Crompton has had a considerable experience of engines 
in general, And of traction engines tn pnrtiailar, having 
earned out e^tperiments on traction f6f the Indian 
Government long before he became identified with 
electrical engineering. I understand that the Wkr OfiSce 
IS now considenng hii scheme for working the transport 
service of an entire division of the army, independently 
of all railwa)s 

This IB (he first time that projectors have been fitted 
to special trails like gan-carriages. The carriages of 
nveted best cast steel are strong and light, as hiay be 
seen in Figs* 2^3 and 4. The wheels are from the Royal 
Arsenal, and may be replaced if hurt in the field. Ine 
limbers are shown in Fig 5 Foies and harness equip- 


detached from iheir carriages add stand on thogroundon 
their four feet. The Cotes refieetprs are of deposiM copper 
faced with Oliver, and a thin coat of palladium to prevent 
tarnishmg The lamp mechanism is new, the pattern 
service lamp being far too heavy and clumsy , moreover 
the usual arc striking arringement would be hammered 
to pieces by the vibration of the moving carbon when the 
lamp IS travelling about The new lamp locks the move- 
able dirbon hol&r tn position after the arc is struck, and 
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Ike feeding movement is earned out by the shunt coil 
acting on the other carbon These search-lights may be 
stationed a nule or more away from each traction engine, 
as there may be a fall of $2 volts between dynamo and arc. 
The main cables are of quite a novel kind They are 
concentnc cables with an insulated core, one-tenth of a 
' square inch in cross section, they are armoured on the 
outside by a copper braiding, which forms the return con- 
I ductor, but there are other forms of cable arid uninsulated 


I copper ropes for returns The telephone arrangements 
are novel Major Crompton has adopted the Swedish 

■ cavalry pattern of instrument, which can be used as a 

' telephone, or the signals may consist of the ^buss’* 
through a high resistance or through a very leaky circuiL 
Op trial, he finds that there is very good speech through 
the telephones and two miles of bare wire on the wet 
I grass. Of course there will be audible speech for, 
’ pqatiblyi SIX miles, on dry grass This fine (No. 22> 
> copper wire may be laid from reels fixed on bicycles- 
when the bicycles are going at ten miles an hour; 
I and It may be picked up at a speed of four miles an hour 
I rTherp'is also a supply of the more usual concentric tele- 
> phone cable, and twelve sets of combimed telephones and 
, buu telegraph instruments have been sent out 

1 am not at liberty to publish an account of the novel 
ideis ap to the best use of search lights which Major 
I Crompton hopes to illustrate when in front of the enemy’s- 
; position. I think that the whole experimrat is a hopeful 
, I one. Everybody knows the sort of athletic, energetic 

' Fio. 4..'-Pn4eotonfasoUdhv«i«fi ' I youDg men who are chosen for mountain battery work 

^ ; thet art as resourceful and cat like as sailor men, 

" ^ ’ I Imagine such young men, with, in addition, the qualifi- 

'menU ^ ten Span of mules have been provided. The, catioaawhichi haveemimarated, and you have some tdtt 
prafoctonmayDe hauled either by the engines, or by the’ of (heie young el#ctncal engineer volunteers With 
nrabss or by the men The projectors are novel in .Captain Lloyd and Miyor Crompton in command, it is to^ 
design 1 almost the only feature of existing prpieGterB be expected that there will be a good return for the 
embqdM in liiroim is the barrel TTwir ■urrorsr glasses expense incurred The money paid for Muipment is only 
ptid aiveifars an mounted in aluminmm Tlw have gun- a very small part of the total expense of this expenment. 
postal baaro moving in ball run turntables. They maybe John Perry 
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NOTES. 

The Antuctic mp«dhkm equipped end sent out by Sir 
George Neitmce in Anguit 1S98, under the direcdoa of Mr 
Borchgrerinki has leiety r^med The followii^ ceblegrauii 
•ent from (he BtufT, CevpbelUown, which u one of the 
■outhemmoft ports on the eouth coeat of the South lakod of 
New Zeelend, bea been rcoelTed by Sir George Newnei from 
Mr Borchgrevink —“Object of Expedition cerried out 
Farthest aouth with , record, 78 50 Preaent position of 
South Magnetic Pole located Zodqgist Nicolai Hanaon dead 
Cms safely at Stewart Island Leaving for Hobart 
All well Borchgrevink." The expedition hat thos been a 
very raccesMal one so far at geographical results are concerned, 
and we trust that its success may be taken as an earnest of what 
will be accomplished by the expeditions which depart next year 
The highest Mtude reached by Ross, in 1842, was 78* icf S , 
this being the ladtnde at which his ships met idth tbe great los 
barrier Mr. Borchgrevink haa gone further than this, and he 
most have made a long jounwy by land to have reacbod 
lat. 78* 50' ^ It will be intenstlng to knew tbe position of 
the magnetSd pole located daring t^c expedition From the 
observations nude during Ross's cxpHldqn it has bean infin^ 
that a magnetic pok is rituated in lat. 73* 5' S , and 
147* 5' E. This plac as the real southcni magnetic pole not te 
from tbe position assigned to It by the calculations of Gauss, 
vix. lat 73'' 35'S. and 153* 3c/ E Since Rous's expeditioQ, bow* 
ever, nearly rixty years have passed, and It will be intetesiing 
10 compare Mr Borchgrevink's determination of (he present 
positKm of the magnetic pole with that deduced by Rots, and 
that predicted from theoretical considerations. MHiile upon the | 
subject of Antarctic exploration, it Is noteworthy that Prof 
J W Gregory, who hat succeeded the late Sir Frederick M’Coy 
as professor of ge^’loS)' Melbourne, has been ag^xunted 
director of tbe sdeniiflc staff of the Bntiah Antarctic expedition 
to start next year Tbe Scottish expedition referred to last 
week (p. 518) It to be a private expedition organised by Mr 
W S. Bnici, and will not be o^ially connected with tbe 
Royal Scotrish Gaognphical Society 

The Hib corre s poDdent of the Tiwei announces the death, 
after a long Illness, of M Joseph Bertrand, the eminent 
mathematician. 

We regret to record that Dr St George Mivart, F R .5 , the 
distinguished biologist, died on April i, at tbe age of seventy- 
three 

At yesterday's meeting of the Institution of Naval Architects, 
the gold medal of the Institution was presented to Mr } Bruhn, 
and the premium to ProL W £. Dalby 

At a recent meeting of the American Academy of Arts and 
Sciences, the Rumford medal was presented to Mr C F 
Brush for his eloeukal work 

pEOK P. Taccuini hu rcrigned the directorship of the 
Royal Italian Bureau of Meteorology and Geodesy ^er forty 
years of servtoe. Prof Luigi PaUxto hu been appointed 
temporary director 

SiE WiLUAM T. Gaiednee, F R.S., prokseor of medkme 
in tbe University of Glasgow, hu resigned bis cfaslr because he 
feels unequal to the tuk of the enormous amount of raading 
necessitated by tbe pco f esurshlp in order to keep in touch with 
the developments of medloal sdeoce, and also beu ue be wished 
to give way to “ayouiifer pair of eyes, and perhaps a younger 
brain u well" 

A Pasteue institute wu opened at Antananarivo, the capital 
of Madagascar, on Friday last 
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The Actoolsa Prise of loogumeu hat bton awnrdef by tM- 
Royal Institution to Sir William and Lady Ho a ini l br thelf 
work, “ An AUu of RepresdnCatlve Stellar Spe d trn." 

The cclebcatlon of the jubilee of the Royi£l MeteOiologieal 
Society began on Tuesday With an nfternooa meetiugi held in 
the Inedtution of Civil Shglneeti, with Dr Ct Thdodoib 
WilUams, the president, in the chair The president readui 
Interesdog paper on the history of the society, writM by the late 
Mr G J Symons. In the evening tbe Fellews and (bar 
fnends attended a conversaxlone held u the iprileriu of tbe 
Royal Institute of Peioters in Water ColoufE 

Peok H G Seeley, F R S , sends thefollewlog particulais 
from E oommonicaticm received by him from Dr Corytorphine. 
While Messrs. Rogers and Schwarc, of the Geological Survey 
of Cape Colony, were examining the Uitenhage or Sundays 
River beds, which are of Middle or Lower Jurassic age, Mr. 
Schwais came upon the skeleton of a smalk Plesiosaurlan about 
four feet long The remaios include the head sbovrlng the 
snout and palate, and the lower jaw Tba teeth ue in sockets, 
u usual, with fluted conical crowns and ^cylindrical base The 
largest teeth are in front Thirty*elg|it vertebra were col¬ 
lected, and one of the llmb-glrdlct, regarded u that of the fore 
limb. Tbe greater part of the flat, piUdle shaped band ii pre 
serveOl With this fioisil wire found AstarU large 

Tngoniu and mtkirsimi 

Wi regret to see in ScUmi tbe qiinounceiaent of the duth, 
at her home In New York City, of Mue Catherine Wolfe Bruce, 
who made generous gifts for the sdvancement of utronomy to 
Harvard University, Columbia University and other insti 
tuuons. 

Many naturalisU and architologists will regret to see the 
announcement of (he death of Canoo J C Atkinson, on March 
3t, within a few weeks of completing his 86th year His welt 
known volume, “ Forty Yean in a Moorland Parish," pobUrited 
in 1891, was at once recognised u a work of permanent value, 
worthy of a place beside ^ immortal “ Natural History of 
Selbpnie" Indeed, Camm Atkinson had many points in 
common with Gilbert White, bring a keen naturalise and sports 
man, as well as a highly trained antlquify and philologist 
Many gencimtioas of sdiooi boys have derived their first interest 
m oopntry matten from bli still popuiir book on “ British 
Birdi End their Nctttf" and the coMempoemry volnmes, “ Walks 
and Tnlkt" and “ ^lay hours nad Half Hobdays," all of which 
are st|U In rirculatloa 

A r|(w paiticiders of the career of M Simsoa Jordan, the 
dlMlngubhed FmCh engineer and metattnrgist, whore death we 
referred fo laat frrek, an given in the'^sMi He was bom in 
GenevE In i8jt In 1855 he constructed the Srint-Loub Ugst 
fomaoes, near Marseilles, (ri which works be wu for some yean 
engineer add aftowards a director There blast funwoes were 
tbe first in FbuMt built for the purpose of smelting the fnre, 
nch Iron biu from Elba, Spain and Algeria, with orict u afrml. 
To M* Jordan la due the introda&tion Into France of iida and 
manganeen ores from Spain and from the Medherrauan coast, 
u is also the manafitotw of a special qotsb^ of cast iron. In 
i86n M Jordan removed to Paris, where Iw cont ta med Ua 
profrseiooal work, and In 1865 hi Wu appofoted piufimor of 
metallurgy at the Itoole CeOtiule llu Arte et MeMfaeierae» of 
whkdi he wu a former pu^l TWs appatemenc he hrid at the 
timeofhlsdcrnh. M JokUn Ih nnmhreoe'tfr^ pcbtooied the 
advenoement of the Im and meet iad utr lmh France. He 
wu tbe author of tevcral vriaabIqmoioitBrBknl t rut iem. In 
1874 he wu elected President of Dm SoipNtd des I ngi fai e wt e 
CivUs de FVance, and an hooeiary nieiibet of ftmOoririf of 
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Em jn t ett ii\Ettg(uid. H« wai «bo a member of the Iron and 
SUcl Inadtnle of Great Bvkaln, of the Imperial Imdntei and 
of the leading technical aaelciica of Fiancei 

Wb have ta leoordi with ngiet the death of Dr. Wilhdn 
Waageoi profeeeor of pahnntologr at the Unlvertlty of Vienna, 
to 1865 ho pobUihed at Mnnldi an important csmy on the 
damAdcatioD ofttha Upper Jaraadc stratat and subaequently 
gaYi nodi attentim to the etudy of ammonitea. On the death 
of Fei^dinand Stollcdea hi 1874, Dr. Waagea waa appointed 
pataeootologlet to -(be Geological Sarvey of India. Thii post 
he was anfbrtunately compcHed to resiga at the end of three 
yean, on aocoant of hU inability to rceiat the effects of a tropical 
cltmatlta. He, howtWer, oondnaed to labour at the Indian 
foeiUa, and after be had pnbUshed hia important memoir on the 
Junailc Cephalopoda ^ Kach (1673-76), he devoted hu 
attention to the femMaUe aeries of fo^ls, rmnglug from the 
Lower Cambrian to the Trias, which had been obtained from 
the Salt Range. As re m ark ed by Dr W T Blaoford, *'bls 
masterly summary of ^ the geological results" thoroughly 
justified the award of the Lyell medal, which was made to Dr 
Waagen by the Council of the GeologittI Society in 1898. He 
died at Vienna, on March I4, in the fifty ninth year of hii age 

I 

The announcement of the death of Prof Pepper, formerly 
honorary director of the Polytechnic, Regent street, and the 
inventor of the celebrated *\Peppn'a Ghost" efiect and other 
iUuaioos, came as a surprise to most men of sdence, for it was not 
generally known that until a fc# days sgo he was still living He 
ns ri s ted to popularise science Ifai various ways, and waa one of 
the founders of evening science rUwum in London He lectured 
also for many years, making toon through America, Canada, 
and Australia, where he met with enihuiiastic receptions. He 
was an honorary life member oL the Institution of Qvil 
Engineers, and a Fellow of the Qiemicai Society, and the 
author of the Boy's Plhybook of Science " and the •• Boy's 
Playbxik of Metali." 

It ii officially notified that all appU^tions for space at the 
Glasgow International Eahibition, which is to be opened in 
May 1901, must be lodged not later June i with the 
General Manager, Mr H A. Hedley There are in all eight 
classes, embracing agrieultare, mining, Mustnal desgn and 
mamifoctnres, madiinery and labour mvlng Appliance! in motion, 
locomotion and transport, marine engineering and shipbuilding, 
lighting and hsatiiig, science, educatioif, nuisie, sporu and 
sporting appliances. Sepailte sections wilr be devoted to 
women's eahibfts, archamlogy and fine art ' 

A EBUAUKABLB J n stsnce of the destruction qf a species of 
bird by a huirkane Is lalatcd by Mr T Digby Pigott in a 
recent isne of the TUm^s Before the West Indian hurricane 
of September 1898, one of the tamest and commonest birds on 
the Island of St. Vinoent was a small bronse-green hnauning 
bird. It appears, however, that since the hurricane the Urd 
has entirely disappeared. A friend of Mr, Pigott*s, who was 
familiar with the Uid, latAy n^Mle a seven weeks* stay on the 
wland, but did not see a sfaigle spedmen , and upon Inquiry be 
found that none of the birds ]hiad been seen since September 
1898. Tfaa dimppearance U the more remarkable as other 
humming birds fonneriy less oominoo than the one now misrii^ 
aiestUl to be seen In St Vincept, though In dlmlniihed numbers. 
A pQsrible eaplanatioa Uei In the fimt that the humming bird 
Whtt has apparently been extirpated was the smallest of the 
three spedes khewn upon the islud, afid therefore the most 
easOy Ulled Mr Pig^ has been unable to find the name of 
Ihe bifd that has dh app e aw d , but his friend describes it as 
•Mtty to be recognised ^ lU hal^ of rittlng with its crest erect 
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At the recent annual meeting of the Association of Chambeit 
of Commeroe, the following resolutions referring to the metric 
tj^ sl e m were carried unanimously —(1) That steps be taken by 
this Assodatioa to again urge Her B^jest/s Government 1 (d) 
to introduce into and endeavour to carry tbrough Parliament, 
as speedily as possible, a Bill providing that the bAe of the 
metric system of weights and measures shall be compnlaory in 
this country within a period of not more than two years from 
the passing of the Bill; and (A) to adopt the system with as 
little delay ks possible In all specifications for Government con¬ 
tracts. (a) That in the opinion of this Asaodation it u neces¬ 
sary, in order to promote knowledge of the metric system of 
weighs*! measures ud money among the people, that the 
Education Department should rcqnue Her Majesty’s Inspectors 
to hold a real and effective examination of scalars in this 
system in the public elementary schools, and that a deputation 
of thu Association do wait upon the vice prendent of the Com 
mittee of Council on Education, and call his attention to the 
necessity of such examinations by Her Majesty's Inspectors 

Thb Assistant Secretary to the Treasury Department of 
Washington, before whom a petition was recently brought by 
a number of persons in Bufblo as to the expediency of levying 
a tariff duty on electrlaty generated m Canada, and transmitted 
to the United States, has deaded not to recoaimend such a 
proposaL The dedaion of the former Airistant Secretary 
Tichener has thus been upheld, and as a consequence It is 
agreed that no tanff will be collected on electricity 

Tub post of Technical Assisunt to the Imperial Department 
of Agnculture for the West Indies has beM offered to and 
accepted by Mr Wm O Freeman, B.Sc. Educated at St 
Olaves Grammar School, Mr Freeman obtained a National 
Scbolarship in Biology, and spent three years at the Royal 
College of Sdence, making botany his special subject He 
obtained the Associateshlp of the College, with a first class in 
botany, and was awarded the Edward Forbea medal and pnte 
for biology In February 1896, he went out to amist the late 
Dr Tremen at the Botanic Gardens, Ceylon, and afterwards, 
Mr Willis, the present director In October 1897, he was 
appointed Demonstrator in Botany, under ProL Fanner, at the 
Royal College of Sdence 

Tub second number of the VVist Indian Bm/ldim, just pub¬ 
lished, u devoted to a report of the proceedings at the Agricul 
tuiml Conference held at Barbados in January last It contains 
the addreaiof the President, Dr Morris, and the various papers 
and ducttssfons on them, which were recently desenM in 
Naturb by Prof D’Albi^nerque (pp. 393, 398) 

Dr W Buasb, of Berlin, Intends starting early in Apnl for 
German East Afrka, to inveatigate the flora of the steppes, for 
the purpose of dlscovenng any plants of technical or medidnal 
value. He proposes to remain nine montbi. 

From a summary of the imneral production of Canada in 
1699^ by Mr E D Ingall, just published the C a n a di a n 
Geokgioa] Survey, it appears that the increase which has been 
so marked a feature during the past lew years was sustained 
Compared with the corrected total for 1898, the preliminary 
figures for 1899 show an increase of over aa a per cent, the 
increeses for 1898 and 1897 having been nearly 35 per cent and 
Dcaiiy $7 per cent, respectively Of the inaeoM of aa a per 
cent, 15*53 per^oent U credited to the iecieMed output of g^ 
from the Ynkon placers, 3*93 per cent to the laemses in the 
other metallic products, and 3 84 per cent to the growth of the 
non-metallic mineral industries. 

RbFBRBncbs to the work done at the Aatro|diyslcal Ohserva- 
toiy of the Smithsonian Institution are made by Prof S P 
Langley in h(s report upon the operationt of the Institution for 
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the ymr ending June 30. 1899 It hu been ihown that nkck- 
Mdt pritmfl, whether ob^ned horn mineral mined in Rumia or 
Bavaria, have exactly the tame refractive Indtcex. It appeart, 
thereforap that thii intereiting ciystal, which from the time of 
Melloni tw Prof Langley hlmwlf hat been chiefly uied on 
account of ha qualitative properlieii as regards the tranimiuion 
of ladiationit can now be uaed quanlitalivcly aa a itandard of 
refraction to which all wave lengths may be referred with the 
same order of precision as to the diffract ion grating Prof 
Laoglc/i measures of 1897-98, which determined the exact 
positions pf 700 Fraunhofer lines in the infra-red ipectmm of 
Tock-salt, may thus be regarded as fixing constants of nature 
As the wave lengths of the lines were determined with an 
average probable error of three parts in 10,000, we are led to 
the surprising fact that, by working automatically in the dark, 
with the bolometer. It has been possible to analyse the infra red 
solar spectrum with an accuracy comparable with that attained 
with much more pains through the eye itself 

Ali artificuU lights, even the best, are extravagantly wasteful 
of energy, in that they lavish It in the infra red, and hot in the 
tislble ipectAim Mr C O Abbot, who has charge of the 
Aitrophytical Observatory of the Smithsonian Insiuutlon, h'vi 
examined the light emitted by the Welsbach mantle (which 
eomists of Impure thorium oxide> and other nicandeicent 
mantles, by means of the bolometer, with a view to comparing 
their tfiRciencles. Though the illuminaiing priwers difler con- 
dderably, the disinbution of energy b much lea diversified than 
would be supposed, and shows clearly the wastefulness even of 
the Welsbach light aa a source of illummatioo The infra red 
in each ease indudes by far the greater portion of the energy, 
and not iber visible spectrum, as is the case with the tun, and 
■dll moft, with phosphorescent substanoei. Excluding the 
infra red radiation, the Welsbach mantle was found to be 
superior In light to the others experimented with, especially in 
the red, orange and )eUow parts of the visible spectrum 

In a paper published in the Gtohst<al Mhgaum for March 
and Apnl, Dr C Davison describes some of the lets important 
bntish earthquakes felt during the yean 1893-1S99. The total 
number of Shdeks recorded m these seven years is forty two, of 
which twenty eight occurred in England and Wales, and fourteen 
in Scotland In England, earthquakes were most numerous in 
the counties of Pembroke, Hm^dord and Cornwall, and in 
Scotland, in Annandale and Glen Gdrry, and near Comneand 
Fort WUIlam The earthquakes at the two last places are in- 
tefcsting from their connexion with the two< grpat faults which 
bound the Highland distnet, and the study of the shocks shows 
that the southern boundary fault near Comne hades to the 
north west, and the northern fault near Fort William probably 
to the south east A list of doubtful and spurious earthquakes 
u given, and among these are several which have been referred 
to by correspondents m Naturb. Several local earth shakes 
In mining districts are described, and Dr Davison suggests 
another cause of some of these shocks besides rock falls in old 
workings, namely, small fonlt slips in those places where the 
coal has been worked right op tq the fault, arid so withdrawn 
support frrim the rock above 

Hkrk R. Parkinson has a unique knowledge of mveral 
districts of Mehmesis, luid he bos recently contributerl a very 
valnaMe paper on the ethnography of the North western 
Solomon Islands to the Abkwmii h B$ncki% 4 K ZhU m, 
Amkrpp^ Mm , DnsAiRy Bd. viL 1899^ He bilngs forward 
some f^sb infbrmadon ra that evargreen topic of totemism. In 
Buka there are two clans which are called after thdr ra^wedve 
totems, the kuwl and the Frigate-bird, and members of the one 
must marry Inio the other In North Bougainville the ssme 
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clans exist, but in South Bougainville and in the BcigHlwtiririB 
Uands there are a number of bird dans \ here also no one may 
marry into hb own claii, though ha may marry into any othtr 
In all cases the children belong to the mother’s clan The lads 
are initiated into the Rnkruk society in- a tabooed cktding in 
the bush , as in Australia and elsewhere, a bull roarer is whliM, 
and the women believe that the Unearthly noise proiluotd by 
this mystical instrument is the conversation between tJie Initfotes 
and the male and female spint After this ceremony the lad 
may marry As FUrkinson deals wkh other custcmis, udsiej 
hoosea, clothings oniaments, money, uteniili, weapons and the 
like, it will be apparent that this memoir is of conriderable 11m 
portance, espeaally as the author has peculiar fSicilities fair 
gaining trustworthy information 

In the Repevli of the Rugby Scho^d Natural History Society 
for 1899 wifi bq found an excellent plate of the skdeUMi of 
Uhthyesaurm dinnterred at Stockton in 1S98. ) 

From the Rtport just to hand, the Ghizeh Zoological Gardens* 
under the direction of Mr S S Flower, seem to be In W 
flourishing condition By far the most interesting anjina)a 
acquired during the year are the Proboscis Monkeys presented 
by the Netherlands Government 

As the result of an examination of the specimens laougbt hack 
by the Hamman experlition. Dr C H Merriam (/Vur Wash, 
iiigton Academy, u pp. 13-30) describes no less than twenty- 
six mammals from Aluka and British North America as new 
Although the majority of them are described as species, many 
naturalists will probably relegate at least a perccntsge to the 
rank of local races. 

Ths SitMM9t^h€n€kt$ of the Royal Scientific Society of Bohe¬ 
mia for 1899 is a bulky volume containing a large number of 
papers on various subjects, many of which, from being written 
in Ckech, are unfortunately a sealed book to the majonty of 
Englishmen Among interesting or important biological papers, 
we may call attention to one, by Herr Ryba, on a new M^^y- 
turn from the Coal measniet, to a second, 1^ Herr SmyCka, on 
the occurrence of the European Pond tortofae m SUena | and to 
a third, by Pr. Rohon, on the morphology of the Devonian fishes 
in one of the Petersburg museums. 

Dr O Z. Bfanco has tent ns a copy of an interesting 00m- 
mumcation made to the Royal Academy of Sdcnces at Turin 
on February | r The puper is intended to be a contribatloo to 
the history of mcteocolc^, and contains an acccnuit of some 
recent investigstions of Italian men of science upon the ithydcal 
constitution of the atmosphere, founded upon the famous b^loon 
ascents of Mr James GbUsber In the yean 186^^ which still 
hold their place as the best and most extmive series that we ik 
present pomess. The principal object of the paper la the oon< 
structKNi of improved barometric formubc for the dcterml n a ti oa 
of beighti. 

Wb have received from Prof G. Schwalbe an excerpt paper 
from the Ammhm 4§r Physik (iv fcries, 1900), giving an tfcount 
of his recent cxptnmenu upon Egior’s tHcoiy of atmospbvic 
electricity The experiments, like ihoqe mpde some years ago 
( Amm^ voU Iviii. p. jpo, 1896), were oarried on at tbo 
physical laboratory of the Agricaltoraf High School at BerUn wUh 
the view of investigating the electrical Uhavlour of the yapoora 
rising from electrlM ftuldt. The author finds that such 
carry no kind of electricity wfth tim, and that eonsaqtteMtIy 
the experiments do not support Exiwr's theory* whtdi expWna 
the phenomena of atmospherk dectricity by the tnusfor vH tllf 
electric charge of the earth to the dr by meutt of the evapo)^ 
tioD going on from m ass es of wolec. 
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RlCVirr DDinbtn of tbe ^mmunicEti$m from the Pfaydcat 
Lebomtory of the Uehrenlt]^ of Lejdea arc oc ca p i ed with 
crofk caifled oet in the cryofCcnlc laboratory, which ha* 
been reopened after compledng certain laiety ariangements 
cequred by the Privy CoandL Dr. H. Kamerlingh Ooset 

an account of certain methods and apparatus, 
Including (i) a cryostat or boiUng-glaas and boiling eaae, 
ibr mMiarements with liquefied gaaea, especially oxygen, 
(a) the anangcment of a Brotherhood air compressor for the 
c ompr es si on of gases to be kept free from admixture with atr, 
<3) methods of ponnng out little quantitiea of Hqold nicroos 
oa^ I end (4) boiUng nitrous oxide in large quantities. In 
another issue. Dr E van Everdingen, jun , dembes a con 
dnuatlon of his experiments on the Hall efieet at the low 
Umpesatures now available, and has finind no Indication of a 
maidmnm value to this elto down to the boiling point of 
liquid oxygen. Dr Frltc Haienoehrl investigates the dielectric 
constants of liquid nitrous oxide and nitrogen, a branch of 
investigation pr^ously carried out by De%rar and Fleming. 
The results are for nitrous oxide 1 ^33, and for oxygen 1 465, 
as compared with Dewar’s i 491, while the Clausius Menotti 
(brmula is at any rate not negatived by the experiments 

Messrs. Watkins and Doncaster have sent ui their 
catalogue of natural hktoiy apparatus, books, birds, eggs, 
lepidoptera and other requisites of the field naturalise 

A SECOND edition of Part iL of Prof Chrystal's Algebra" 
has Just been published by Mesvs. A and C Black The 
principal changes occur in the sections on the Theory of Senes, 
which have been rendered ram osefiil to students proceeding to 
study the Theory of Functions In the interests of the same 
class of readers, a sketch of the modem theory of irrational 
quantity has been added to the chapter The first edition of 
Part ii. of Prof Chrystal's work hu already been nolteed in 
Nature (vol xlL p 338), and the menta of the work are so 
known that it u unncceaaary to do mm now than announce 
tbe publication of th e new edition. 

The London Geological Field Clasa, conducted by Prot 
H. G* Seeley, F« R.S., offers exceptional opportnmties of obtaining 
obMrvational knowledge of the physical geography and geology 
of the London district Visits are made to selected places on 
Saturday afternoons between the end of April and the beginning 
of July, and short addresses are given upon the characteristics 
of tlw rock stnictures and the development of the land forms 
seen during the excursions. The placet to be visited this year 
have been selected wHb the view to lUnstrate the geological 
struptore of the Londott basin by an examination of Cretaceous 
focks at Godahnmg, Osted, Gomshall and elsewhere, and of , 
the Oolite of Bedford. The first excunion will be made on 
April e8 

Sbvieal parts of elaborate scientific memoin in course of 
pubUcatmn 1 ^ Mr W Engelmann, of Leipxig, have been 
nedved from Means. WUIiaifis and Notgate lactuded among 
these raoent works are —*• Moftsunia t BeiCnige sur Kenntalst 
der Vegetation des sttd' uod ostasUtischen Monsttngebieces *' 
(Band L), by O Warbuig; Monographieen afrikamschcr 
pflansea-FaaiiUen nnd Guttttsgea IV Combfecaocm excL 
Ce^raesm,’' by A- Bugler and L. Diels 1 "Genera Sl^iono 
gs m u n w i ad Systema Boglenaniim CoosonpU " (Fapdchlos i h 
^ DiUi CG.de Della Torre and H Haims 1 and " Conspe c tu s 
fiofuegmeoic" (Fasdculuil.), by £ de HaUesy In addiOon 
to tfam publicatioas of the hoose of Bngelmana, we have 
neelvud from the firm of GebrUder BemCfueger, Berlin, tbe first 
pvtdf the first vokme of " Die mlkrtMko{dache Analyse der 
Dnc^lrer," an atlas for chemists and druggists, by Dr 

ItoclL We propose to review these qprks when they 
have been completed. 
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The question as to the origin of the energy poueamd by the 
Becq u erel rays U one of consldenble interest. The existence 
of substances capable of emitting radiations possessing energy, 

I without any appreciable loss of weight or introduction of work 
from external sources, would appear to be impossible from the 
; view of conservation of energy The measurements of M 
Henri Becquerel upon the denatloo of the radium raya in an 
electric field, taken in conjunctfon with those of M and Mme. 
Curie of the charges carried by theae rays, lead to results which 
show a way out of tins dlfl^lcy, on account of the extreme 
minuteness of the quantities of energy In question The cal¬ 
culations of M Be^uerel show that the energy radiated per 
square centimetre is of the order of one ten millionth of a watt 
per second Hence a loos of weight of about a milligram in a 
thousand million yean would suffice to account for the observed 
effects, assuming the energy of the radium to be derived from 
on actual loss of material. 

The detailed study of the hydrocarbon indene has hitherto 
been hindered by the di6Sculty of obtaining It in large quantitiea 
in a pure state. In the March number of the of the 

Chemical Society, Measrs. Kipping and Hall describe two new 
lyntheaea of indene, In which the yielda are practically theo- 
reticaL Cinnamic add la the surting point, from which 
e^hydrindone 11 prepared by methods previously described , tbe 
oxime from this Is then reduced to a hydnndamine, from which 
indene can be obtained either by heating the hydrochloride at 
350”C , or by preparing the iodide of trimethyl-hydrlndamine 
and sabmittmg this to dry distillation The indene thus prepared 
was shown to be Identical with that synthesised by Perkin and 
R^vay, and also with indene from coal Ur 

It is now very generally agreed that the true consUtution of 
the sulphites b represented by the unsymmetrical formula 
ICSOfOR, u opposed to the symmetneal SO (OR)f. One 
inieresting outcome of tbe former view is that there should be 
isomeric doable sulphites, the one R SOf.OR', and the other 
K' SOfl.OR, and ^hwicker and Barth have indicated the 
existence of such Isomers in the case of sodium potaiilnm 
sulphite. Dr Fraps, however, in tbe March number oi the 
Amtruan Chsmu^l Journal^ after carefully repeating these 
experiments, hat been driven to the conclusion that no such 
iffoincrism exists in this case This coincides with tbe views of 
Hamisch, who bolds that structural Isomerism Is nnknown In 
Inoigonic bodies. 

The additions to the Zoological Society's Gardens during the 
past week Include a Secretary Vulture (Serpenimrtus rtphit- 
v^rus) from South Africa, presented by Mr James D Logan, 
jun., a Spamrii Blue Magpie coeJH) from Spain, 

presented by Mr E. G B Meade-Wa Ido , a Greater Black- 
backed Gull {Larus marinus), European, presented by Mr H 
Clinton Baker; four Marbled Newts {Mefge marm^raia) from 
Bordeaux, presented by Mr G A. Boulenger, F.R.S 


OC/H ASTRONOmCAL COLUMN. 

NewVariabib in Andromeda —Dr T D Anderson, of 
Edinburgh, has communicated to the Attronomucke NackrickUn 
■(Bd. 15s, Na 363a) his observations of the variAbiUty of a new 
variabfe star In tbe constellation of Andromeda. The co« 
ordloatea of the star's position are — 

R,A. * oh Ssral.g-. 

DecI »+4fi* 14 ' 

lying almost exactly on the boundary between Cassiopeia and 

AnSomeda. It Is not mentioned in the Bonn 

As measured from the comparison stan B D + 46” 38 (8 5), 40 
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(9*6) and 48 (9 i), the following are the obaenred magnltndea 
of the vanable — 


Jan 

16 

88 

Feb. 

19 

87 

20 

9*0 

March 14 

95 


Solar hi lueses oi* the eoth Century —In a reprint from 
the BuUdtn d€ la SoctB^ Astrcrtfimtpude FrafKgfor Movembert 
M Camille Flammanon bringi together the local particulari for 
the eclipaes of the md which will be visible in Paris during the 
anh century Fortjr*three eclipses will be visiblci but only 
thirty three under goM observing conditions. Special attention 
IS drawn to the eclipses of April 17, 1913, and August ii» 1999, 
as although Pans is not included in the path of totality, in each 
case the central line of eclipse u only a short distance away 
from the capital. Maps are given of the paths of the shadow 
for both dates. These are also reproduced in the last number 
of the {Mmch) 

A Brilliant Firkhai u— On March a 8 , 8 h 31m , a very 
large meteor, giving several flashes like vmd lightning, was ob 
served from the south eastern parts of England At Bishops 
Stortford, Herts, the light was so great that it illuminated the 
country, and three distinct explosions were observed A sound 
like that of the roar of a distant cannon followed the disappear¬ 
ance of the meteor, and would Indicate that dt was 24 miles 
distant, but this is probably much underestimated '^e meteor 
descended from the constellation Leo In the south In Berk 
shire it was seen falling in Virgo, and it flashed out very briUt 
anily Just prior to its disruptioD The head of the meteor was 
very much brighter than Venus, and it travelled rather swiftly 
Two vivid flaancs were observed here as at Reading, where the 
terminal point of the flight was noted as being near • Virginia. 
At the latter place the phenomenon ended in a cloud of sparks, 
and for a moment the sky and landscape were flooded in hght 
At Blackheath the meteor was seen by Mr Crommelin, otthe 
Greenwich Observatory He estimated it as three times ai 
brilliant as Venus at her bnghtest, and desenbea the terminal 
point as 1” N of 3 Leonla. Many reports of this brilliant object 
are available for discussion, and it will be possible to determine 
us real path salisfiictorily Many Urge fireballs sre directed in 
very slow flights from westerly radiants, but in this case the 
object moved swiftly, and probably had a raillant not far from 
the star • in Ursa Major Its position was over the east coast of 
Kent, and its height, when it finally burst and disappeared, 
about 53 miles. 


MODERN EXPLOS/yE.S 1 

'T'HF subject of explosives is one which never fails to excite 
^ interest even under the most ordinar) conditions, dou^ 
less owing to the enormous potenlmhty of these substances, 
whilst at tne present time more than usual attention is directed 
to ihcm, it being scarcely possible to read a daily paper without 
finding some reference to the behaviour of various modem 
explosives in the theatre of war 

Explosion may be defined as chemical action causing 
extremely rapid formation of a \ery great volume of highly 
expanded gas, this Urge volume of m being generally due to 
the direct liberation by chemical action and tlie further 
enormous expansion by the heat generated Explosion itself 
may iberefbre be regarded as extremely rapid combustion, 
whilst the effect is obtained by the enormous pressure produced 
owing to the products of comcMstion occupying pmUibly many 
thousand times the volume of the onginal body The effect of 
high tempenuure Is seen in the well known case of exploskm of 
a mixture of hydrugcu and oxygen, where If the ongioal mix 
ture and the products of explosion arc each measuKd at the 
same tempeialure above the bolting pemt of water, a lesa 
volume of gas (water vapour) is actuiiily foaod. The explorion 
can only have been product by the enormous expansion of 
thU vapmr in the first place 1 >y the heat of the rtecUon Such 
an exgiosion when canMd out in a closed bomb with the mixed 
ga es under ordinary conditions of msaiarement produces a 

f iressurs of about 340 Iba. to the square inch. A more practical 
llustration U seen with nitroglycerine, which Nobel found 
jielded about 1200 times lU own volume of gu calculated at 

I A Ucture cUlivtrud at lha LoDdon Initituilon mm FabioSry it, by Mr 
3 S » Bromc 
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ordinary temperatures and pressures, whilst the heat Ubefuted 
Uf iMuida the gas to nearly eqtht tunes this volume. 

Clearly, then, a substance for use u an explosive must be 
capable of undergoing rm{dd decompontion or comblnadoO 
with the production or large volumes of gas, and further pro¬ 
duce sufficient heat to greatly expand these gases, the ratio of 
the volume of gases at the moment of exploom to the volume 
of the original body largely determining the cffidency of the 
expioaive 

Explosives*may be divided into two great classes—mechanical 
mixtures and chemical compounds. In the fokmer Che com 
bustlble substances are intimately mixed with some oxygen- 
supplying nuuerial, as in the case of gunpowder, where carbon 
and sulphur are intimately mixed with potassium mtrate , while 
gun cotton and nilroglycerme are examples of the latter clam, 
where each molecule of the substance coouins the necessary 
oxygen for the oxidation of the carbon and hydrogen present, 
the oxygen being m feeble combination with nitrogen MaM 
explosives arc, nowever, mechanical mixtures of compounds 
which are themselves explosive, eg" cordite, which is msinly 
composed of gun cotton and nitroglycerine 

Two methods are in common use for bringing about 
explosions—Ignition by heat, thus bringmg about ordinary but 
rapid combustion, molecule after molecule Undergoing decom¬ 
position ; and detonation, where the effect is infinitely more 
rapid than in the first case , in fiset, it may be regarded as prac¬ 
tically instantaneous. The result may be looked upon as 
brought about by an initial shock impartra to the explosive by 
a sulMtance—the detonating mateiial—which is capable of 
starting decomposition in the adjacent layers of the explosive, 
thus causing a shock to the next layer and so oq with infinite 
rapidity That the results are not entirely due to the 
n ecbanica) energy of the liberated gas particles is shown by the 
feet that the most powerful explosive is not the moat powerful 
detonator, neither u it entirely due to heat, siiwe wet suusumces 
undergo detonation The probability is that the result Is 
brought about by vibrations of ^wrticular velocity which vary 
for different substances, the decomposition being caused by the 
conversion of the mechanical force into heat in the explosive, 
thus bnnging about a change m the atomic anangement of the 
molecule According to Sir Frederick Aliel’s theory of detona¬ 
tion, the Vibrations caused by the finng of the detonator are 
capable of settlrw up similar vibrations m the explosive, thus 
determining its almost instantaneous decomposition 

The most common and familiar of rxplosives is undoubtedly 
gunpowder, and although for military purposes 11 has been 
Lrgely suptr^ed by smokeless powders, yet it has played such 
an impnriani pan in the history of the world during thf last 
few Centuries that apart from military uses it is even now of 
sufficient importance to demand more than a passing notice 

Its origin, all hough somewhat obscure, was in all probability 
with the Chinese Roger Bacon and Bertbold Schwarts appear 
to have rediscovered it in the latter years of the thirteenth and 
earlier part of the fourteenth ceniunet. It was undoubtedly 
used at the battle of Creev The mixture then adopted appears 
to have consisted of equal parts of the thred ingredientt—sul 
phur, charcoal and nitre , but soma time later the proportions, 
even now taken for all ordinary purposes, were introduced, 
namely— 


Potassium nitrate 

75 PWtf 

Charcoal m 

<5 n 

Sulphur 

.10 M 


too „ 


Since gunpowder is a mechanical mixture, It is clear that the 
first aim of the maker must be to obtain perfect biedrttontion, 
and neoeanrUy in order to obtain this, the Materials nfiut be in 
« vm finely divided state. Moreover, In order that uniformity 
of effect may bd obtofaied, purity of t)ie orii^oal daUtanctts, the 
percentage of moisture present, and the tmsity of the finished 
powder are of inqiortance. 

The weighed qnantitiet of the Ingredients ere first mixed in 
gna-metal or cop^ drums, baviis Modes in the intenor capable 
of working in the opposite direchon to that in which the drum 
Itself is traveling. After pasdng through a sieve, the mUtwre 
(green charge) is passed on to the mcorpontiog mills, where it is 
thoroughly grrand ondcr heavy metal rollers, a small quantity of 
water hdi^ added to prevent dustand fealitating I nco rp or ation, 
and durii^ this process the risk of explosion is greater pomibty 
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ihan at uty Other tttgem the nuuiufiicmra. There are utuallf six 
mills woriunff in the Mine building, with partitions between 
Over the bed of ea^ mill u a horlsontal board, the ** flash 
board,** which is connected with a tank of urater overhead, the 
arniDgement being such that the upsetting of one tank dis- 
chaifcs the contents of the other tanks on to the oorrespondiog 
mill beds below, so tl^ id the event of an acadent the charge 
is drowned in each case The ** mill cake" la now broken 
down between rollers, the **meal” produced being placed in 
strong oak boxes and subjected to hydraulic pressure, thus 
inciaasiQg Its density and hardness, at the same time bringing 
the ingrraents into more intimate contaa After once more 
breaking down the material (preu cake), tlie powder only requires 
special treatment to adapt it for the vanoos purposes for which 
it is intended 

Within the last half-century an enormous alteration has taken 
place in artillery, the old smooth bore cannon, firing a round 
shot, having gfuually given place to heavy nfled cannon, firing 
nlindrloil pi^ectUes aM requiring very large powder charges. 
This has natuially had its InflucDce on the powder used, and 
nuxUficatloDS have been introduced in two directions—firsts 
alteration in the form powder, and second, m the proportions 
of the ingredienU. As the heavier guns were Introouced, a 
large grain powder which burned more slowly was adopt^, 
but hirtber increase in the sue of the guns led to the intrOTuc 
lion of pebble powders, which in some cases consisted of cubes 
of ovtt an inch ^e. huch cubes having large available surfisce 
evolved the usual gases in greater quantity at the start of the 
combustion than towards toe finish, since (he surface became 
gradually imaUer, thus causing extra strain on the gun as the 
projec ile was only Just beginning to move General Rodman, 
an American offiw, Introduced prism powder to overcome this 
diflkuUy, the charges being built up of perforated hexagonal 
prisms in which combustion started In the perforations and pro¬ 
ceeding, exposed more surfsoe, the prisms finally breaking down 
into what was virtually a pebble powder 

Id order to secure still further control over the presMire, modi 
fications in the proportions of the ingredients becrae necessary , 
the diminution 01 ibe sulphur and Increase of the charcoal 
causing slower combusikMi, and moreover ilie use of charcoal 
prepared at a low temperature giving the so-called *'cocoa 
powders *' 

The products of the combusilon of powder and its manner of 
burning are laigeiy Influenced by the pressure, a property well 
illustrated by the bilure of a red hot platinum wire to ipite a 
mass of powder In a vacuum, only a few grains actually in con 
tact with the platinum undergoing comhustioo The gaseous 
products obtained are carbon dioxide, carbon monoxide and 
nitrogen, other producu being potassium carbonate, sulphate and 
sulphide The calculated (M yield at o” C and 760 mm pres 
sure is 364*6 c.c , whilst Nwe and Abel actually obtained by 
expenment 363 ;r4C.c , numbeni agreeing verycloKly At the 
temperature of explurion this volume is enormously increased 

In 1833, Braconnot found that starch, Imeous filire and 
similar substances when treated with stron^nUnc and yielded 
exceedingly combustible substances, and Feknixe in 1S38 ex 
tended the Investindon to cotton and psper Schonbem an 
nouDced in 1845 hli ability to make an explonve which he 
termed gun cotton, and a year later Bdttm made a umilar 
announcement, and on a conference bemg neld between these 
chemists thdr methods were found to be ideniica] The method 
was not disclosed at the time, since it was hoped that the Ger¬ 
man Government would purchase the secret, but m a very 
short timft anveial investigpton solved the problem, and attempu 
to bmIm the new exploiive mnsnsMTiallj wera. common Un 
fortuMtcly the carUcr ppodset was nneinbir, nM sevesal dls- 
astroonnecidtots occumd which led 10 the a ban d n w mr nt of the 
txperime&tt except In Anstna. General von Lenk. who con 
tinned experimenting In that country, showed that if saffiment 
care «a;s taken to ensure oomplm mtradon and to remove all 
tiaecs id free acid firott the fiusfaed tfttcrial, the sahttance was 
stable Ue inumduoad a method manufacture which waa 
Improved by Sit Fredenck Abd in 1865 ^kc physical character 
of the enttcM Abre is aodi that it presents every obstacle to the 
removut of fne acid, since it is bulk up of capillaries, but by 
redocing thoM tubas to the shortest pomtUe length, as m Abd^ 
proceist, the removal of add is facihtatod 

Since water Is a produpt of the reaction of nitric acid on 
edlttloee, the nkric mad would be c ome diluted, forming *' collo¬ 
dion cotton *' instead of the more h^hly nitrated gun cotton, | 
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and therefore sulphuric acid is used with the nitric acid to 
absorb this water, the usual proponions being three parts by 
weight of sulphuric acid (i 84) to one part by weight of nitric 
acuf (1 5a) Cotton waste, which has been picked, cleaned, cut 
into short lengths and dn^, Is dipped in 11 lb charges in the 
aad, removM after five or six minutes, the excess of acid 
tqueexed out, and the cotton placed in cooled earthenware pots 
for some twenty four hours for nilration to be completed Tlie 
gun-cotton now goes through the lengthy process for removal 
of all traces of acid, starting with the removal of the greater 
portion of the add by a eenmfu^ extractor, washing in water 
till no acid taste can be detected, boiling in water till free from 
action on litmus, reducing to pulp in a Hollander, and, finally, 
the thorough washing of Uie pulp by more water If the pro¬ 
duct now Mtiifies the tests for purity, sufficient alkali—lime- 
water, whiting and caustic soda—is added to leave from one 
to two per cenu in the finuhed pm cotton The pulp is drawn 
up into a vessel from which it can be run off m measured 
quantities into moulds fitted with perforated bottoms, the 
water being drawn off by suction from below, and, finally, a 
low hydraulic pressure Is brought to bear on the semi solid mass. 
The blocks arc taken to the press-house and submitted to a 
resnire of some five tuns per square inch, after which the 
nished block will contain from twelve to sixteen per cent of 
water 

From Its chemical reactions gun-cotton must lie regardeti as 
an ether of nitric acid, a view first suggested by B^hamp. The 
point of ignition of the subatance has been found to vary con¬ 
siderably, ranging from 136° to 333** C., this dlflerence being 
probably due lo variations in compoaition Good gun cotton 
usually Ignites between 180^ and 184*0 1 he comoustion is 

extremely rapid when fired in loose unconfined masses, so rapid, 
in fi&ct, that It maybe ignited on a heap of ^npowder without 
affecting the latter When struck between hard surfoces gun¬ 
cotton detonates, but usually only m that portion which is 
subjected to the blow The volume of permanent gases evolved 
by the explueion of gun-cotton, as slated by different observers, 
has varleo greatly Macnab and RUlori give for nitrocellulose 
—13 w per cent nitrogen—673 c c per gram, calculated at o*C 
and 700 mm Berthelot estimates the pressure developed by the 
detonation of gun-cotton—sp gr r 1—under constant volume 
aa 24,000 atmospheres or 160 tons per square inch 

Various attempts have been made to adapt gun cotton for use 
in guns, but the tendency to create undue pressure led to lU 
abMdonment In 1868, Mr h O Brown, of Woolwich, 
idiowed that wet gun-cotton could be detonated by the use of a 
small charge of dry gun-cotlon with a fulminate detonator, and 
since It can be stored and used m ihu moist state, it becomes one 
of the safest explosives fur U 4 e in submarine mines, torpedoes, 
&c 

Nitroglycenne u a subsunce of a similar chemical nature lo 
nitrocellulose, the prlnaples of its formation and punficacion 
being very similar, only in this case the materials and product, 
are liquids, this rendering the operations of manufacture and 
washing much leu difitcult The glycerine is sprayed into the 
acid muture by compressed air inieciors, care being uken that 
the temperature during mtration does not rise above 30" C The 
nitroglycerine formed readily separates from the mixed acids, 
and bang Insoluble in cold waur, the washing Is comparatively 
tli^le 

This explosive was discovered liy Sobrero In 1847 Nilro- 
glycenne is an oily liquid readily soluble in organic 

soivants, but becomes solid at three or four degrees above the 
(reenng point of water, and in this condition is less sensitive 
It detonates when heated to scy** C, or by a sudden blow, yielding 
caibon dioxide, oxygen, nitrogen and water Being a fluid 
under onttnary conditions, its uses as an explosive were limited, 
and Nobel conceived the idea of mixing it with other sobstancea 
which would act as absorbents, first using charcoal and after¬ 
ward an infusorial earth, kieselguhr,** and obtaining what he 
termed •‘dynamite." 

In 1875, Alfred Nobel found that "collodion cotton"— 
soluble gun-cotton-'-could be converted by treatment with nltro 
glycerine into a jelly-like mass which was more trustworthy In 
action than the components nlone, and from its nature the sub- 
staoct was christened " blasting gelatine " The discovery is of 
importance, for it was undouUedly the itroping stone from 
whKh the well known explosives bdlutite, nine and cordite 
were reached In 1888, Noljcl took out a patent for a smokeleu 
powder for use in guns, in which these ingredients were adopted 
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With or without the use uf retarding agents. The powders of 
thu class are bsllistite and 6lite, the former being In sheets, the 
Litter in threads. Onginally camphor was introduced, but its 
use has been abandons, a small quantity of aniline taking its 
place 

Sir Frederick Abel and Prof Dewar patented In 1889 the use 
of inoitrncellulose and nitroglycerine, for although, as is well 
known, this form of nitrocellnloee is not soluble in nitroglycerine, 
yet bv dissolTing the bodies in a mntual solvent, perfect incor 
poration can be attained Acetone Is the solvent used in the 
preparation of '* cordite," and for all ammunition except blank 
charges a certain proportion of vaseline u also added The 
combustion of the powder without vaseline gives products so 
free from solid or liquid lubsiances that exccuive friction of the 
prqjeciUe in the gun causes rapid wearing of the rifling, and it is 
chiefly to overcome this that the vaseline is introduce, for on 
fxploaion a thin film uf solid matter is deposited in the gun, and 
acts as a lubneant 

The proportion of the ingredients arc — 


Nitroglycerine 
Gun cotton 
Vaseline 


58 parts. 
37 M 
5 » 


Gun-cotton to be used for cordite is prepareil as previously 
described, but the alkali is omitted, and the mass is not su1> 
mitted to great pressure, to a\uid making it so dense that ready 
absorpuon of nitroglycerine would not take place The nitro 
glycerine ii poured over the dried gun cotton and first well 
mixed by hand, afterwards in a kneading machine with (he 
xequisite quantity of acetone for 3} hours. A water jacket 11 
provided, since on mixing the temperature rises. The vaseline 
u now added, and the kneading continued for a similar period 
The cordite paste is first lubjerted to a preliminary pressing, 
and 11 finally forced through a hole of the pioper sixe in a plate 
either hud or by hydraulic preuure The smaller sues are 
Wound on drums, whilst the larger cordite Is cal off in suitable 
lengths, the drums and cut material being dried at loo* F , thus 
driving off the remainder of the acetone 

Coraite vanes from yellow to dark brown m colour according 
to its thickness When Ignited it burns with a itron| flame, 
which may be extinguishu by a vigorous puff of air Macnab 
and Ruton give the yield of permanent gases from English 
coidke as 647 c e , containing a much hmher per cent of carbon 
monoxide than the gases evolved from the old form of powder 
Sir Andrew Noble failed in attempts to detonate the sunstance, 
and a nfle bullet fired into the moss only caused it to burn 
quietly 

Lyddite is probably the explosive which has received most 
notice dunng the past few months. In 1893, Sprengel, in a 
paper read before the Chemical Society, slated that ** picric acid 
alone contains a sufficient amount of oxygen tu render It, with¬ 
out the help of foreign oxidisen, a powerful exploave when 
fired with a detonator Its explodon is almost unaccompanied 
by smoke.' 

Pune acid was first prepared by llausmann m 1878, by treat 
ing indigo with nitnc acid It may be made by the direct 
nitmtlon of phenol (carbolic add), but a better result Is 
obtained by first dissolving tlie phenol in sulphuric acid, forming 
phenol lulphonic add, which u dissolved in water, and nitrating 
this compound with nitnc acid (14) On coohiy, the picric 
add separates out, and is punfied by recrystallimtioa from hot 
water, the yellow crystalline product being dried at a temper' 
ature not exceeding 100” C 

PierK acid conuuning as much as 17 per cent of water can be 
detonated by a charge of dry picric powder . a thin layer may 
also be expired by a blow between metal sorfiuea, its seoritive- 
ness to shock bdrig greatly Increased by wanning, for at a 
temperature just below its melting point a pound weight falling 
from a height of 14 inches will explode it 

The senStiveness of picric add can be reduced by converting 
the powder into laijger masses^ this being accomplished either 
by gianulatiDg it with a solution of collodioa cotton in ether 
alouhol,^ in the earlier forms of miUnite, or by foifoa, which 
takes place some twenty degrees above (he boiling point of 
water, and casting direedy into the shell, as in l^ite and 
possibly the melinite of the present day In any condition 
perfect detonauon would yield only colourless gaseous products 
rich In carbon roonoxldei but the bursting of a lyddite shell is 
frequently accompanied by a yellow smoke, probably formed by 
undecomposed OM m the form of vapour The snells appear 
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to burst in two distinct ways, In one case giving a sharp power 
fill expiation with enormous concussion ou no yeOow nno^ 
and the other a dull heavy report with the yellow omoko, tba 
two results appearing to be due to perfect deoompooltloa fq the 
first initonce, whilst In the second partial deiMimpositioa only 
probably occurs. 

Various mixtures of picric mad or its salts, together with soma 
oxidising agent, have been used from time to time, Abel’s 
powder consisting of ammonium picrote, potosslam nltnUe, and 
a small quantity of charcoal 

It IS impossible to deal with the numerous other explosives 
which arc largely in use in such a surv^ os this, oi^ therefore 
attention has oera confined to those which play the most active 
part in modern warfare 


ANTI-PLAGUE INOCULATIONS 


’pHE final proof of Chapter iv of the Indian Plague Com 
^ mission Report, dcabng with Hoffkine’s anti plague In 
oculations, has already been briefly referred to (p. 42^ ; the 
following are further notes upon ns contents 1-^ 

The first nangiaphs contain a brief review of the history of 
preventive inoculation, the Commissioners trace it np to Haff 
Line’s anti-choleia inoculations, in which a measurea quantity 
of bacteria of known virulence was used The next practical 
extension is stated to be the onti typhoid inocnlatioas introduced 
by one of the Commissioners (Frof Wright), in which dead 
cultures were used , the first of these inocuIationB were done m 
July and Augnst 1896 Next, they say, come in chronological 
order jlhe experiments of Venin, Calmette and Borrel, con 
jointly in 1895, which showed it was possible to confer a certain 
amount of immunity against plague by injection of dead cultures 
of plague bacilli Mr Haftklnrs anti plague inoculationi, the 
Commlssinners say, represent an extension of this system of 
preventive inocjlatlon to men That Mr Haffkine was not 
indebted to \ crsin, Calmette and Borrel, nor to the system of 
anil typhoid inoculation, for the suggestion to use dead cultures 
(n his plague prophylomic, U evident from the words used by 
Mr Haflfklne in his lecture on '* Anti Cholera Inoculation ** re- 


(lorted in the BtUish Medual Joumai^ February 11, 1893 
**The microbes introduced under the skin do not propagate, 
but after a certain time they die and disappear It u (he su^ 
stances which they contain, and which are set fm when they 
die, that act upon the animal organism and confer immunity 
upon it It 11 tbund that the same result can be obtained if the 
microbes be killed before inoculation, and If their dead bodies 
only be injected Prof. Wright recognises this, for, In his 
account of the first onti typhoid mocalabons, Lancet^ Se^mbtr 
19 1896, he says i I need hardly point out that these and- 
cholera Inuculsuons have served os a pattern for the typhoid 
vaccinmtions detailed above." 

Hod the Comnmsioiien quoted Mr Haffkine’s experiments 
with itenlised cultures of cholera bacilli, the and typhoid vaediic 
and the anii plague prophylactic of Yertin, Utnette and 
Borrel, would nave been shown to be an extension of HaffUne’s 
own anti cholera vaccine rather than the other way about, os It 
would appear from the report 

The report goes on to a very stringent criticism of the method 
of preparing the prophylactic. A certain proportion of bottloi 
were round to be contaminated In dealing with large quond- 
ties of prophylactic, u U not unlikely that some botcTn should 
become contaminate^ possibly by some of the corks not being 
stenle, os Mn Haffkiqe siwests. The foct wss not brought 
before the notice of Mr Haffltine, but was sprang upon the Com¬ 
missioners and mentioned in the duly Preu at the time, with the 
evident intent to detract from the value of the pro^ylScdc 
The Commisrioners investigated the matter, but found no Storioui 
resnlts could be troeed to such oocldeDtal cofttonrinadona. 

The comparative value of the bacterial sediment and of 
the supernatant fluid ts ducuswd, and, finally^ the method of 
Btandaraimdon 


The procen ofmanafocture Is criticised Cram the point df view 
of scientific roonlpoUtion in a properly equipped loboratort 
for expenmenu 00 a snuflt scale. The CpminwrioBafa do not 
mendra the fact that the prophylactic is mode on a iom soote, 
as much os ao,ooo doses Mng tuned oat per day, awflhlsina 
laboratory whh no proper equipment, and with on Ins iflk len t 
and pornally inefficient stofE And now having wdvotsely erid- 
died the theory and methods of the General who u con da ctieg 
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tht ounpAl|n ■^unit pbgMi om txpecta t6 find lonM radical 
altmtSooMviMd, but no, ihef turn lowd and join forcea, 
■lyiiigi ** We neopuio that even ihoo^ a Taceme which ii in 
nlBoMit^ lUiidaralaed, and which U occasionally contaminated, 
is (rom the aoiepnfic point x>f view a very impcrrect vaccine, yet 
judged from ^ standpoint of practical life, inch defects may 
very wdl be overiookedif the hnuflicient standardisation and the 
oocaskmal oootanrination of the vaccine Have not interfered in a 
■enslblo manner with Its utility 
" This standpoint, which is indeed the only reasonable stand 
point, is the standpoint which hu been taken up bt Mr llaffkine 
u the statement tnat was handed in by him, and which u pub- 
lUted, at Us request, in our TVstm/inw 
T he second part of the report crltldses the statistics of anti 
plagae inoenkUons. In their summary, the Commissioners say 
that Inoenlation diminfebes the number of attacks and diminishes 
the death rate amoim those inoculated, that it does not appear to 
confer any degree orimmunlty till a few days have elapsed after 
inoculatwn, and that the prot^ion lasts certainly for a consider 
able nnmbn of weeks, and possibly for some months. 

They recommend that Inoculations under safeguards and con 
Utlons stated In the report should be encouraged wherever 
possible, and in particular among disinfecting staffs and attendants 
of plagne hospitals. C B. S 


EXPERIMENTAL STUDY OF 
FhRTIUSATION 


I N 1898 Prof Yves Delage made a remarkable espcriment ’ 
He divided the unfertillied *«gg of a ma urchin {i^trongy^ 
UctatrMm /iv/dWx) under the microscope Into two parti-*one 
containing the nucleus and the centrosome, the otM simply 
cytoplasimc. Beside these he Uaced an intact ovnm^ and then 
suppliml spermatocoa. Towards these the three objects showed 
eqeU sexual attraction*' , all three were fertiliM) and all 
three segmented, the intact ovum most rapidly, the nucleated 
fragment more slowly, iht^non nucleated fragment more slowly 
stilL In one experiment, the development proceeded foi three 
days, daring whiu the intact ovum had become a typical gas- 
trula, the nucleated fragment a smaller gastrula, and the non 
nucleated fragment a quasi gastrula with almost no cavity In 
each case the cells showed nuclei. The ooncludon was then 


drawn that fmrHluaii^n tmd zonu msamr^ rf dmhpmtni may 
mm in mfragmanti^ mmm without muUm or ovocentre, and 
it was nggested that we have in fertilisation to distinguish two 
proccstts .—(a) the stimulus given to the ovum by a sp^ially 
energetic kinoplasm brought in by the spermstoxoon, perhaps 
in its centrosmne) and {h) the mingling of heriul^e qualities, or 
amphimixis. One may also note Unt the expenment was sag 
gestive In liiinishing experimental conffrmatjon of what is 
generally aasomed, that ea^ of the sex cells is a fully equipped 
potenim] individnahi^. Here we may recall the remarkablr ex> 
penment of H E. Ziegler,* who divided the just fertilised ovum 
of a sca-fliddn in such a way that each half had one pronneleat. 
and oboerved that the half with the male pronucleus segmented 
and formed a hlashila. 

In 1899 Delage continued his experiments,* and with striking 
ouocesa Non nucleated fragments of the ova, of a species of 
Ethinmtt of DonitUium and of Launt eotuhfUga were 

effeed wfy fertilised 1 they proceeded to develop, and gave rise to 
plutd, velWerXt and trocbophorcs respectively. The terms 
mcrogimic Utilisation and meragooic development are suggested 
to express the remarkable feota obeerved 

The segmenutuNi of the fertIUsed non nucleated fragment was 
pfaotkally notmalin the sea^tmehln, very Irregular in jSnttm/tum, 
kis frfcgular in Lanm (the chief irregatanty being lack of 
corte s p oa deiice between the nuclear and the cytoplaamk 
divWm), bat as the development proceeded some self tm 
kbve pro c c M reduced the ahooffimdities to msignificaoce. The 
plofid only difieied from the normal in the extreme reduction of 
the arms 1 the velifm and trocbophorcs were almost typical 
They showed no lau oC vitality,, and although further dcrvekip- 
mcBt did not occur, the same 1* usually true of normal larvm 
sealed in sfanflar conditiona. 


Soifafjmu jans wiyan laaisnid.'* C R Ac^ Sc*. Parity cxxvll 
Eatwi dMiu a um t rh a irik ,' 

4«^ It Bp. Sea aho C R Ac 


iv (189BX pp. WepSiSphUw, j 

38 j- 


Ank. JSmi cjcptr,^i (1 
Ac, Sci Pmrit, cuU. PP' 
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Af to the limiti of possible mcrogony, Delage got some replts 
which are nothing if not striking A quarter of a Dtutathtm 
ovum was fertilise and segmented , sboat a fifth of a Lamct~ 
ovum was successfully treated, but the cAe/ tfaupn of 
experimental nicety was seen when 1/37 0/ a sta^urchin ovum 
gavo rtto to an ague biasiula Delage has chnstened his pigmy 
creatlons-^etarttigonic, pemptogonic, he — but he seems to 
hesitate in regard to that arising from the 1/37, fur he puts the 
title ** tnacosthedomogomque '* in a footnote That there is a 
limit to merogony he is convinced, but he will not at present fix 
It It seems not inappropriate to recall Moxchal’s doRcripUon' 
of the strange behaviour or the ovum of Encyrtus fuuuoim (one 
of the parasitic Hymenoptcra), which gives rise to a legion of 
morulm, and forms a chain of 50-100 embyroi wiLhm ope 
elongated aroniotlc envelope For practical purposes it is qon- 
venient to remember that, Just as four lancclct embyros may be 
got by shaking apart the first four bUstoraeres, so Delagp by 
cutbng a sea urchin ovum obtains three larv^ from one egg 
The issues involved in these expenfneuts are so sqriooi 
(biologically) that one is naturally led fo consider posslbm 
criticisms, which Delage in his candid scieutific spirit hat him 
self suggested It is aifficult lo refrain fropi the suspicion tjutl 
there may have been some mistake somewhere The l^t 
cnticism would, of course, be to repeat the experiments j but ,m 
default of this, let m bnefiy consider with the author some of 
the possibilities of error (a) It may be suggested that the eggs 
experimented with had been previously fertilised by siraj^ 
spermatozoa, but Delage s experience has been that ibe 
sperroatoioa die 24-36 hours after liberation . and the watc^ |n 
which the eggs were placed had stood fpr three or four da) a pi 
a stone astern Moreover, only m one case was segmei)ig'|p|i 
seen among the eggs front which those experimented nponi Wefp 
taken. (B) It may be suggested that t^e segmcniaiiun qf, tjije 
fertilised non nuclrated ovum fragmenu wu not genuine, 'w 
a pathological fragmentation locn as Is oecauoouly obieeyea 
after meciuuucal or chemical stimulation, but it must, 
remembered, that larvm were reared, and there were, of course, 
control observations on non fertilised fragn^ents. {c) It may be 
suggested that the nucleus was cut in the delicate operations, 
so that each part had really a portion of nucleus as well as 
cytoplasm But it roust be remembered that the nucleus is 
very small and very mobile, and thus runs little chance of being 
cut, in the clear ova of the sea urchin it was sometimes seen 
after the operation in the la^r part, only once in the smaller 
part, never in both In the other two cases {Dcn/altum ipd 
Lanu$) the opacity of the egg hides the nucleus. Verhape Ufe 
beat answer is, that in one expenment three embryos were ^ 
from one ovum, and that fragments representing i/io and 1/37 
of the total volume of the e^ vere also seen to segment , It 
seems, however, possible stiUto retort that the operation biqko 
the nucleus and caused a distribution of nucleoplasm into dm 
various fragments before they were quite separated 
What oie the conditiorui of successful merogony ? Deiqta 
failed with the ova of Cuma, HahotiSy Chiton^ &c , 

and he almost fiuled with those of Lama until he learnt 
particular tour de main" m cutting them The expenment 
IS not practicable except with cm \Aich are liberate separ 
atcly before fertilisation It usuSIy fails if there is a shell The 
ova to be tned by other experimenters should be naked or with 
a delicate glairy envelope, not too brittle, of firm consutenqe, 
and not less than r/io mm In diameter In all Delage s expen- 
ments there was a certain percentage of failure, due perhaps to 
Che inabilicy of the fragments to recover from their wouncU, or 
to a diminution in the viscous substance which surrounds the 
ovum and keeps its parts together Bui, in spite of these 
feilures, the number of merogomc segmentaUons was generally 
at least equal to, and someumes greater than, the nmnbcfof 
sagmentatioas among Intact ova in wnular conditions,—a 
remarkable feet whiSi leads Delage to the danng suggestion 
that the abiencc of the female pronucleus may favour f^ii|ii 
atkm. Tho fomaU pronmtieus ir perhaps usrfui tn socurmg 

for tko omhryo th$ oAvaniagos of atHpktmixit^ hui ii ts not 
utrful M fiHtAtaiion uor mmssary for the Aotfeiopmtni of fpa 
pmtt cf too orgamesmP , 

The preceding parographa give the gist of Delon's remarfb- 
able expcrimenU, but there are some less secure addenda which 
deserve notice He has shown the possibility of mcro|pnip 
hybridisation, he observed phenomena which point to a 

^ C R Ac Sci /•arifjCxiixvL (189B), pp. 64a-6B4 Amu Not Hid H, 
pp. se-aa. 
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diiHnction between cytoplumic and nucleu inalurmtion % he 
retJ^ a merogomc lea urchin larva whckie cclli had the normal 
number (i8) of chromoaomei, although the apermatofoon 
nucleui (the only one in thii cate) imported (it it pretumed) but 
half that nnmber The Uat (act leadi him to encode that the 
number of chromoaomea la a tpeafic property of the cell 

Although Delage'a experimenta atand at preaent alone aa 
regarda the methcra mraued, there have been of late a number 
of experimental atudiea on ferullaallonv all of which preaent 
pointa of great Sntereat. From among theae we lelcct tnoae of 
mf Jacquea Loeb,' u it leema of particular importance (hat 
hia resulta ahould be collated with Ihoae of Delage 

Loeb finda that the mixture of about 50 per cent of V ** 
MgClf with abmit Jo per cent, of ica-water la able to bring 
about (In the cwga of the aea urchin Arbana) the aarae reault aa 
the entrance ofa apermatoxoon After being aubjected to thia 
mixture for about two houm, the egga were returned to normal 
aea water, wherein many developcaTforming blastulse, gastrulie 
and plutei Fewer eggs developed than in natural conditions, 
and the development waa alow, but otherwise the resulta were 
normal The author believes thsU the only reason why the egju 
of this sea-urchin and of other marine animals do not uaualiy 
develop parthenogenetlcally la the pretence or ahaence of ions of 
•odium, caldum, potaanum and magnesium The two former 
reottire to be redum, the two latter to be increased 

Tk$ unfirtiltud tgz tf tk$ sta urckiH contains all tkt 
asuntmi tUments for tko froduction of a pofftet ptuUns *' 
All tbe spermatocoon ntedi to carry into the egg for the process 
of feitiliiation are ions to supplement the 1^ of fiavounble 
Ions, or to counteract the effects of the other class of ions in the 
aea water, or both '* The spermatosoon may^ however, carry 
in additlOT a number of ensymes or other matenal But the 
sons onA not tki mmcMns in the sptrmaioooon are estonitai to 
ike process of ferUh sa tion ” 

It is interesting to observe that while l)elage*s experiments go 
to show that the nucleus of the sea urchin ovum is not eaaenlial 
to development, Loeb's experiments go to show that the sperm 
utoaoon may (with Intact ova) be dispensed with What is now 
needed u a combination of the two modes of experiment 

J A T 


CHANGES OF COLOUR OF PRAWNS 
TT has long been known that the very numerous varieties of 
^ the prawn Hipfoirte ( Firhius) vanans reflect, each after its 
Itind, the colour of tfie weed or aoophyte to which they cling, 
4uid on which they And both food and shelter A few natur 
aiista, after noting this striking case of ** protective resemblance,'’ 
have detached some of the more brilliantly coloured spedmens 
for the purpose of making a detailed subsequent examination. 
When tiiey came to do thu they found that the vivid brown and 
other tints had In the interval largely faded, or were replaced 
by othera. This discovery has no doubt been made in 
^epcndently time after lime, and baa given point and emphasis 
to the esientiallp variable character of this prawn. Not only 
do individuali differ from each other, but any one of them is 
«api^le of altering Its characteristic tint 

Thus, at the Ume when Keeble and Gamble began (heir 
observations,* Htppotyte vanans was known to change colour, 
but while one author suied that a sympathetic colour-change 
was npidty effected, as well in the dark aa in the light, when 
weed of a new tint was introduced, another affirmed that even 
in tbe light the change was slow and did not always agree with 
the colour of the new weed Yet a third author stated that 
darkness by itself has a distinct reddening effect The only 
definite conclusion to be drawn from these curiously conflicting 
atntements waa that Htppoipio offered a fine field for reseacUi, 
and that though a few sttoflers had here and there plucked an 
ear or two of com, there was a fine harvest sUll to be 
gathered. 

After fhro vean’ work on the coasts of ZAncashlre and of 
Normandy, iMblp and QamUe have come to the ccmclusion 
that three kinds of colour change may be diMitiguished in 
Hippofyte 

t On ihc natpft of tfas srocaw of ferrilfaatkio and Um vtiflosl prodoedon 
of narmal Urvfl (pfateQ firom tbe uafardllMd mggt of ib« Maurcfaiii 
iAmrr /Mtrw /*^MrUl. (tSnX PP- ) 

><<Tbe ColourwAydolosyT^&^r Ry T W Keablv, 

CaluColtc(o CainbiU|n,and F w Oawblfl, Ow«o«Coh^, MaDchnicr 
Read htfim iba Royal oocUty on NortaUiar 93, 1I99. 
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I First, a penodte and rhythmic cycle of change eompoeed of n 
diurnal and a noctumal phase of colour Towards evening a 
decided red tinge—a sunset i^w^makes its appearance, end 
thu ushers in (he nocturnal change. A green dnge fmiuss, 
which spreads (ore and aft from the middle of the body 
Presently this green colour gives place to an asure-bhie Colour, 
which is the chaiacteristlc nocturnal tint, and is aooonpanM by 
a greatly heightened transparency In tbe tfas nes i Under 
natural cooditim this colour phase peirists until davbceak. At 
the first touch of dawn it disappears, and that oi me previous 
day is gradually rcaasomed 

More sinking even than thedlsdncbve coloan Is the period!* 
city of the nocturnal and dhimal phasea. Thus, in constant 
darkness a nocturne (Uut u a prawn in the noc tu rnal colour- 
phase) recoven to its diurnal colour In constant IMt, a 
dium^ form passes over to the nightly phase. Thopgn l^ht 
often induces, and induces with marvellra rapidity, a reooveiv 
from the noctumal colour to that of the previonB day, ^ it fa 
often powericn to overcome the habit of the anintiu The 
periodicity fa only worn down In the coarse of two or three 
da^ 

It follows that since the colour of Hippotpte u a Amctloii of 
the time of day, that time must be taken into account in an 
investintion on the colours of Cfustaeea. 

II The second kind of colour-change is the sasceptibillty 
of Hippofyte tochan|tes of light intensity Although the penodic 
habit of the prawn it the hitherto unknown and yet dminant 
factor, yet Its force is greatest at the tiroes of tbe aMumptkm 
of the noctumal phase, and the resumption of tbe diurnal tint. 
At other timet external condldons may modify the colour of the 
animal to a Urge extent, and the chim agent in the production 
of these modified colours is tbe varying amount of light reflected 
from or scattered by, surrounding objects. 

An almost black prawn changed in a few minutes, after being 
placed in a white porcelain, to a transparent and colourless con¬ 
dition Further, a ready and almost Infallible means of pro¬ 
ducing green prawns ts to place them just after their capture in 
■ white Jar, and cover the month 91 the vessel with muslin 
Under these arcumstances the chai^te—from brown to green, 
for example^takcs place 10 from thirty seconds to one ounute 

Speaking generally, exposure to a low light intensity during 
the day favours an expaiudon of the red pi^ent, and so pro¬ 
duces urown or even reddish effects. Hence, prclwbly the red 
colour of these prawns at sunset ; whOe an increaM in the 
amount of light, especially If scatlered from a white smooth 
surface, produces a green effect by expanding the blue and 
yellow pigment and causii^ the rea to contract. 

IIL The thud change differs chiefly from the second in Us 
rate of progrem It is the very mw sympathetic colour- 
change whicn ensues when adult prawns, taken from a food* 
j^nt of one cokwr, are placed with tbe weed of a new colour 
^ua, if green Hippofyte be placed with brown weed, and tbe 
light inte^ty mainiamcd unaltered, as far as possible in 00m- 
pL 4 aon with the light-conditions of its former habitat, tbe 
prawns will retain their green colour even for a week more, 
iwt in the end give way and become brumi Their lutfaequent 
recovery when placed with green weed is more rapid Keelde 
and Gamble have repeated nich experiments time after time in 
the open, and under as natural coodidoos as possible, and found 
that the prawns were either quite refractory or responded in 
this slow manner Yet these «une specimens, as each evening 
drew on, underwent tbe colour-changes culmiDaiing in the noe- 
turnal hue with (he greatest readiness, and re co vered as quidcly 
the next morningto the tint of tbe previous day 

The great 4 imcahy in seeertaining whether Hippofyte re 
iponds to ebama in the colour of lla sumundlngs ty a 
patbetk changewf ks own bodily dots fa now dear u has in 
their marvelloas senridveBiesi to ohaiigBi of light Intensity, as 
apart from colour, and fa looreuud by tfie dominant and periodfa 
colour-changes which subvene night and mundiig If it waet 
poariUe to diminate these two factors, then we m^t be able to 
detect tbe response of to oolottr or ^ehangeof ooloar 

perse, in fact, Keeble and Gamble have nuule an attempt By 
tbe use of cotoar-acceens, based on the instniinents used by 
Landdt and other workers, tbe prawns are sabjected to red, 
green and bine light, and also a width of a spoetnim from the 
1^ to the green. The results of theae experiments are cttrlous» 
They show that even when the Ifaht tssas^ted fay the screen, 
and falling on the prawns, is higEtdR 4nonieeoeot lamp and 
a mirror being naed to effect tbid, that whh vad, green and 
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bine ll^t the ookmr of tbe aniinal becomes more or leu npldly 
of iht nootortial tint, and the tiiiaea aoqidre the chmcterlulc 
Uvufmnef Fonher, that If these screens be employed all 
nlcht the prewns dki not recosar so reon the next momtng as do 
those which are nuultaimonsly exposed to the same source of 
lAl in open white dishes. Wlthont attemptuqt to full) explain 
t& effect of moaochromatio light, Xeeble and GamUe conclude 
that the prawns do not respond to light of any colour m virtue of 
its wave lei^tth, and that In so fiu a colour-senie 

cannot be demonstrate 

Other experiments, however, show that under natural con 
dibons vmriMms has the power of choosmg from a 

mixed quantity of weed that one on which it naturally occurs, 
ai^ with which it agrees in colour Thb power of choice is, 
however, very enaucally exhibited Nevertheleu, it would 
appear to be the chief means of safety should the prawn be 
vtolently washed away from its usnal hamtat. 

The coiour changes In Sipp^fyi* are largely, If not entirely, 
oonrrolled by the nervous ^fstem That the eyes are not 
essential to the dally rhythmic colour-cycle u shown by the 
Sret that blioded prawns nocturne and recover as completely as 
normal ones, but more slowly and somewhat more erratically 
llie periodicity does not reside in the eyes and optic ganglia. 
It is a InnctlM of tha rest of the nervous system That the eye 
II a most important auxiliary in modi^ng the control of the 
central system cannot be doubted 2 but it canilot be supposed 
that the light, acting through the eye, differentiates such stimuli 
as to cause each colour variety to show, u in a mirror, the 
pattern of its weed There must be local control, and t)^, under 
the strong centre] organbatioo, seems to be the efficient force 

The paper closes by a note on the response of the chromato- 
phores of the sam larva of HifpoiyU These colour-elements 
develop before the time of haiching, and occur, chiefiy In pairs, 
symmetrically throughout the body Changes o( light intensity, 
meh as alternately pladiu the larvse on a black and then a 
white ground, an ra^ly followed by changes in the pigments. 
In the former case, the yellow green [figment expands | in the 
latter, it contracts and the red pigment spreads out Ho far 
as the obeervations went, these larvae did not exhibit a blue 
nocturnal colour phase, and further investigation, upon which 
the authors are engaged, will have to decide at what |>eriod in 
the life-history penodlcity sets in , whether there b a Articular 
phase in devmpment dunng which the young prawn is specially 
sensitive to the colour of its surroundings, and if at that time 
its diurnal colour becomes relatively fixed, as the animal grows 
into these surroundings. 

NATURE STUDY IN RURAL SCHOOLS 

^VERYONE who b fiimilbr with the work of our Education 
Department knows that the Inspectors are given explicit 
instructxMis to dbconntenaoce the oolntclhgent teaching of 
science, and to do everything m their power to encourage the 
observauoa and uudy of natural objects and phenomena The 
** ol^t lesMMi^** which are given in the lower standards, are 
intended to lead the pupUs to use theb eyes and compare one 
thing with another, and though they have berorae in some 
schools of too detarfed a character to develop the faculties of 
observation and reasoning, the buU is chiefly due to the fact 
that many teachers are not observers of nature themselves, and 
are therefore unable to describe natural things except m the 
langom of the text-book. Every effort has, however, been 
made ^ the Educatioa Department to show teachers that this 
b not the land of teaching Intended to be given as object lessons. 
Sevenl circulars have been bned conimningbistiucuons as to 
what riiould be done, and the new Board of Education has 
riiown qnnpathy with the work of arousing Interest in nature 
by lining a drcular, from which the foUowing extracts have 
been taken, to managers and teachers of rural elementary 
schools. The bne of ihb document tre Sir G W Kekewlch at 
the very commencement of the work of the Board of which he is 
the seetetaiy, may, we trat, ba taken as an indication that 
increased attention b to be given to the teachliw of adenufic 
re b je ott in demantaiy rehoob t— 

The Board would deprecate the Idea of giving in rural 
etementaiy seboob any pfnfssslmial training m practical agri 
cuhnre, but they chiikk tnu teac he rs should luee no opportumty 
of giving their scholars an Intalligent knchrledge of the sur 
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roundings of ordinary rural Ufa and of showing them how to 
observe the iwooesses of nature for themselves. One of the 
mam ofagects of the teacher should be to develop In every boy 
and giri that habu of inquiry and research so natural to children , 
tli^ shmild be encouraged to ask their own questions about the 
iimple pbenomeiu of nature which they see around them, and 
themselves to search for flowers, plants, insects, and other 


thmr teacher 

The Board consider it, moreover, highly desinble that the 
natural activities of children should ht turnra to useful aoconnt 
—that their eyes, for example, should be trained to reoognbe 
planu and Insects that are uiefol or injurious (as the case may 
be) to the agriculturist, that their hands should be trained to 
some of the practical dexterities of rural life, and not merely to 
the use of pen and penal, and that they should be taught, when 
drcumstances permit, how to handle the simpler tools that 
are used m the garden or 00 the form, before their school life 

over 

The Board are of opinion that one valuable means of evoking 
interest in country life Is u> select for the ol^ect lessons of the 
lower standards subjects that have a connection with the daily 
lurronndhigi of the children, and that these lessons should lay 
the foundation of a somewhat more conaprehensive teaching of 
a similar kind in the upper standards, mi these object lessons 
must not be, as btooofm the case, mere repetitions of descrip¬ 
tions from text books, nor a mechanical interchanm of set 
questions and answers between teacher and class. To be of 
any real use in stimolatuig the intelligence, the obicct lessons 
should be the practising ground for ooHcrvation and inference, 
and they ihoold be constantly illuitrated by simple experiments 
and practical work in which the children can take part, and' 
which they can repeat for themselves at home with tbar own 
hands Specimens of such courses can be obtained on appU-^ 
cation to the Board of Education These may be varied in 
definitely to suit the needs of particubr distnets. They are 
meant to be typical and suffiestlve, and teachers, it it hoped,, 
will fnme others at their ducretion Further, these lessons 
are enhanced m value if they are connected with other subjects 
of study The object lesson, for example, and the drawing 
lesson may often be asrociaied together, nnd the children should 
be taught to draw nctnri objects of graduated difficulty, and 
not merely to work from copies. In this way, they will gain a 
much more real knowledge of common implements, fruits,, 
leaves, and insecu than if these had been merely described by 
the teacher or read about In a lesson book Coqipoaition exer 
dies may also be given—after the practical experiments and 
observattons have been made—(or the purpose of training the 
children to express In words both what th» have seen and the 
inferences which they draw from what they have seen , and the 
children should be frequently required aM helped to describe 
in their exercise books sights of familiar occurrence in the woods 
and in the fields. Problems in arithmetic connected with rural 
life may also be frequently set with advantage 

The Board of Education also attach considerable Importance 
to the work being done by the elder scholars outside the school 
walls, whether such work ukes the form of elementaiy mensu¬ 
ration, of making sketch plans of the playground and the district 
surrounding the school, of drawing common obiecls, pondi» 
farms, ana other suitable placet under the guicUnce of the 
teacher, or of the cultivation of a school garden 

The teacher should as occarion offers take the children out 04 
doon for school walks at the vanoos seasons of the year, and 
dve simple lesKms on the spot about animals in the fields and 
larmyaras, about ploughing and sowing, abimt fruit trees and 
forest trees, about birds, insects and flowers, and other objects 
of interest. The lessons thus learnt out of doors can be after¬ 
wards carried forward in the schoolroom by reading, composi¬ 
tion, pictares, and dnwing 

In this way, and in various other ways that teachers will: 
discover for themselves, children who are brought up in village 
schools will learn to understand what they see abont them, and 
to take an intelligent interest in the various processes of nature 
This sort of teaching will, it is hoped, directly tend to foster m 
the children a genume love for the country and for country 
punuita 

It is confidently expected that the child's intelligence will be 
so quickened by the kind of training (hat u here suggested that 
be will be able to master, with for greater ease Unuibcforc^ the 
ordinary subjects of the school curnculum* 
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UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

An association of American Univenitiea has been formed for 
the })ur|)05e of cnnsidenng matten of common mteresl relating 
to graduate study The oaaoculion includes most of the leading 
universities of the United StatCL 

It has already been announced that a school of forestry is 
about to be eitatdished at Yale University We now learn from 
Scifftce that, at a meeting of the corporation on March 16, a jnft 
of 150,000 dollars for tnU purpose was acknowledged^ Mr 
Henry S Graves, aasistant in the Division of Forestry, U S 
Department of Agriculture, has been appointed professor of 
forestry 

Sir Gkorgr W' Kikiwich, K.C B , hat been appointed 
Secretary of the Board of Education, which came into existence 
on A]>nl I A orcular letter has been Issued stating lhat in 
future all communications relating to elementary raucatiun 
should be addressed to the Secretary, Board of Education, 
Whitehall, London, S W , and letters concerning science, art, 
and technical educsition should be addressed to the Secretary, 
Board of Education, South Kensington, London, S W 

As the subjects which should form part of elementary educa 
lion in rural distncts have recently been much under discusuun, 
It u of interest to call attention to a chapter on methods of in¬ 
struction in agriculture, included in voL tl of the Report of the 
U.S Commissioner of Education, for 1897-98 The chanter in 
eludes reprints of leaflets illustrating the ^ucational wo» done 
at the Cornell Agricultural Experiment Station, and at Purdue 
Umvenity The volume also includes reports of U S Consols 
on school gardens and gardeners’ schoots In Rumla. 

The Cambndge Summer Meeting vnli be held on August 
2-15, and August 15-27 Among the leciurei to be delivered 
in the section on scientific progress are the following Pkyttcai 
ScHHCt —The development of the nebular theory m the nine 
teenth century, by Sir Robert Ball, F R S , the ipectroscope in 
astronomy, Iw Mr Arthur Berry , the wave theoiy of light, by 
Sir George Stokes, Bart, K ILb , advances m the science of 
electricity, by Prof J J Thomson, F R S , the conserva 
tlun of energy, by Prof J A. Fwing, F R S , chemistry and 
its applications, by Mr M M Patlison Muir, electro chemical 
methods, by Mr D J Carnegie. Buthgicat StUmet —The 
theory of evolution and its Influence on thought and research, 
under arrangement, rcKarches on the brain, w Dr Alex llill 
There will also be lectures on some aspects 01 advance in the 
following saences —geoloe^, by Prof T McK. Hughes, 
F R.5 • anthropolpOT, by Prof A Macalister, F R.S , ogn 
culture, by Prof VT Somerville , bacteriology, by Prof Sims 
Woodhead Mr H \ ule Oldham will give a lecture on geogra 
^Ical exploration In the nineteenth century, Prof W M 
Davis, of Harvard, USA, will give six lectures on the study 
of the development of land forms The study of special points 
in the following departments will be undertaken in sectional 
meetings —chemlsti7 and physics, under the direction of Mr 
A W Oayden, evolution, under the direction of Mr F W 
Kecble, Mr C Warburton, and others , anthropology, under 
the direction of Prof A. C Haddon, F R.S There will in 
addition be arranged, primarilY for teachers, practical courses In 
chemistry and geografMiy 

Thr Passmore Edwards Museuaa in the Romford road, Strat¬ 
ford, u now approaching completion, and arrangements for the 
opening will shor^ be made The museum has been built and 
furnished by the Council of the County Borough of West Ham 
At a edvt of about 9000/, of which goooL was the gift of Mr 
Passmore Edwards. The main poition of the imiseam will be 
devoted to the Essex Museum 01 Natural History, beloi^lng to 
the Essex Field Club, which is depoaied In the boUdlng under 
agreement between the club and the Borourt Coandf The 
remainder of the building will be used as an eaiicath»al museum 
in connection with the ujoining Municipd Technical Insutute. 
The scientific control of tbs Knex Field Qub coUectfoos remains 
with the club, and they contribute 50/ a year toward the cura 
tonal ethoses, the conOdl contributing 100/ a year The 
club appoints thajipintor At their meeting on March 27, the 
council resolved lO set aride annually out of the Estate ^ty 
Grant the sum of lOooA for museum purposes. It it expected 
that from 50a to 600/ of this will be nccM for the np-keep and 
maintenance charges, the balance bang placed to the credit of a 
museum purchase fund, which will be treated as a capital fund, 

NO 1588, VOL. 61] 


from which paymeols may be made from rime to rime for thtf 
purchan of objects and of the neeesaair cases, foe., in whkfo 
to exhibit them The Essex Field Clan have ai^minted Mr 
W Cole as curator of their Natural History coUectioiNL The 
building itself and the ^ucatlonal collections of the eouftcQ ace 
under the charge of the pnnapal of the Technical Inslltatet Mr 
A.E Briscoe 


SCIENTIFIC SERIALS. 

BulkUn rftki Amsrieam StciUy^ February 

The opening articles respectively^ve abrtnets of the promed^ 
lugs tM papers read at the sixth annual meeting, at New 
York, December 28, 1899, by Prof F N Cole, arid at the 
suth semi annual meetiim, at Chicago, December 28 and 29, 
1899, by Prof T F Holgate —On cyolical quarric suriheet 
in space of n dimensions, by Dr V Snyder, was read at the 
first of the above meetingi The method emptoved is a gene 
rainatlon of that first employed by Darboux, using Lle^s more 
general eo ordinates. For w = 2 (Incircular quaitic curves) r^er- 
ence is made to memoin by Chsey, Darboux, Cox, Lo^ and 
others, where the curves have been discussed from a diflerent 
pomt of view, and for » a 1 (cjrolidet) reference is again made 
to Casey, and to Maxwell, Cayley, Darboux, Reye, Loria, 
Bflchcr and others In the case of a 4, the number of 
distinct types is 58, and of n a higher numbers, the number 
of types has not been determined.—At the same meeting, 
ProL H Taber read a paper on the singular transfonnatioiu 
of groups generated tw infinitesimal iranriormations, and Prof 
Dickson gave a proof of the existence of the Ga)^ field of 
order jK for every Integer r and prime number p Exist¬ 
ence proofs have been given by Serret Smp voL a) 

and by Jordan {Trat/^ des SttksM pp. 16, 17). The develop 
ments used by Serret are lengthy^ and the short proof by 
Jordan assumes wHh Galois the existence of imaginary roots 
of an irreducible congruence modulo p The present proof 
proceeds bv Induction Aisamiim the existence of the GFI/*], 
It derives tiuit of the GF[^], ^ being an arbitrary prime num 
ber SInee the GF[/»1 exists, bei^ tne field of integers taken 
modulo /, It follows that the Gft/*} CRuts, and ^ a simple 
induction that the GF[/^] exists lor r arbitrary —Dr Lovett 
contnbutes a lengthy review of the **Lefoiis nouvelles lur 
ranalyte Infinitfoimale et set applications grom^triques'' of Ch. 
Mcimy (lit part, 1894, and p^, 1895 \ 3rd part, 1897 1 and 
4th part, 1^}.—Vannd information of mtereit to mathema 
iiciana occupies the ** Notes” and ** New Publications.” 

AnnaUn der Physik^ Na 2 —Solubility of carbonic acid in 
alcohol between - 67* and + 45®, by C Bohr The absorption 
of carbonic acid in alcohol increases rapidly at low temperaturea. 
The coeffiaent is l*97Ri 47^ 4 46 ut sero, and 39 4 Rt -^3* 
The coefficient of evasion at zero Is o 524, and the coefficient of 
Invasion 2 375.—Specific heau of metals, alloys and gra^te at 
low temperatures, by U Bebn. This paper deals with the 
specific heats of antimony, tin, cadmium, silver, sine and mag 
nesium, brass, graphite and three tin lead alloys. Of the^ 
only giophite and magnesium show a very considerable foil of 
■pedfic heat down towards the temperature of liquid air BCaiiy 
of the curves are probably peimbolic, and concave towards the 
axis of temperatures.—Heatof sublimaiioa of carbonic acid, and 
heat of evaporation of air, by U Behn. tlie former is 14a 4 
calories, and the latter 50*8 calories.—A vacuum eleetroacope, 
by H Pflaum. By exhaustmg a gold leaf eleetroacope to such a 
degree that no vacuum dlsonarge was able to traveiae it, the 
author proved that an extreme vacuum ua perfoet insulator, and 
that electrostatic foroos act across it with groat intenrity.—The 
experimental baab of Exncr's theory of atmospheric electricity, 
by G. Schwalbe. The author has made further experiments to 
show that a vapour arising from an electrified bquid is incapable 
of conveying away any of the charge. He expUns the cootraty 
lesnlu obtained hf Pellat, 00 the ground of looae partkleb ad¬ 
hering to the vcsiela used. Solid partidea-arc ca|mhta of eoDvey- 
Ing away the charge. Exner's theory of atmoapberUefoctrioity,. 
as derived ftomthe evaporation of oatuml bodko of water, bjmt 
confirmed.—Discharge of statical electrktty from points, by 
H Sieveking —N«^vc electricity begins to be dbehuged 
from a point at « lower potential than poairiis electricity, and 
the qnaDtlty dbdunged b also greata. Fodtlve electricity b 
chiefly dischargpd al^ the axb of the point. Oases may be 
.arranged in accordance wiih thdr capacity of encouiagbig ihe 
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TMmtion of xMntltfe electridtjr Oxygen It at the top of the 
ititet, and carbonic add at tne bottoo^^Heflective ^wer of 
metala and gUzod Inirrora, by E. Hagen ibd H Rnbens. The 
anthon atuaythe reflecting poweraof sHver; platinum, nickel, 
■teet, gold and copper for the varioui parts of the visible spec 
tram They also test various speculom metaU. That of Brandes 
and SchUoemann has a reflecting poiver of only 50 per cent, but 
» eminently durable It consUts of 41 parti coppM, a6 nickel, 
34 dn, 8 iitm and i aadinony Mach’s aluminium-magnesiuni 
alloys have tbm highest reflective power —Electrostatic eflects in 
cooneetioD with vacuum discharge by J Stark When a con 
dnuouB current U sent through a vacuum tube, and matters are 
so regulated that the dbcha^ is only lust able to pam, the 
Cnnent becomes a periodic one. The kathode is eet into a state 
of vlbttdon, and givei a mudcal note. The vibrations are due 
to the perlodkal attractions of the charges on the wall of the 
tube 


SOCIETIES AND ACADEMIES 

London. 

Royal Society, December 7 —Polytrtmmcu and the 
Anomtry of Heilopoffidie ” By Prof J W Oregory, D Sc 
Communicated by Prof Ray Limkester, F R. S. 

The Blue Coral, HtUopora caeruUa (Pall) is one of the most 
isolated of living animals. It is the only known species of its 
genus, and it hu recen^ been described as the only member 
of Its family Some ndseosoic corala have a very similar 
structure; but the view that these extinct HeHolitids are allied 
to the Hehoporids is strongly opposed 1 ^ some eminent paheon- 
tologista It these autbonucs be right, then BAu p er a is an 
animal with no close living relations and with no known 
ancestors. The only fossil tnat has been regarded with any 
probability u a posiAde link between Btli^pora and (he extinct 
Hcholiddie u the Cretaceous coiaJ Po!ytrt$nactt, This genus 
was founded by d’Orbigny in 1849, but unfortunately its 
affinities and structures are mil in doubt 

In prepaimg a desenpdon of a new spedes of Btlwfm from 
Somaliland, the author was led to examine the material in the 
British Museum collection The results seem to confirm the 
old view of the affinity between the HehoUtidse and the ilelio 
ponds?, by showing that is truly intermediate 

between the two fimilies. In that case P^fytnmacu is of 
comdderable phylogenetic interest as an ancestor of 

Llnnean Boclaty, March 15.—Mr G M Murray, F R.S , 
in the chair -—Prof Farmer exhibited (as lantern slides) several 
photographs of diisectioiis of flowers, and made remarkii on the 
utility of such lUustiatums for teaching purposes.—Mr R A 
Rolfs exhibited specimeas and drawings of Paphtof€diltim^ 
both of species and hybrids, with their capsules, to illustrate 
remarks on the hybnchsatioa of orchids —Mr L H Burkill 
gave an abstract of a report on the botanical results of an ex- 
peditkm to Mount Roralma, in Bntlsh Guiana, undertaken m 
1808 by Messrs. F V - * 
ledged authorities on, 
aUe that the vegetatioa 
better known, would compare well with that on the Paramos 
of Venesuela t but this was not the case The charactenstics 
pf the treeleM Paramos were absent from Roraima, and B0h 
nsHm Alsrstflwaa—the commonest of species on the summit- 
attained, where sheltered, a hcl^t of forty fe^ Lower than 
the Paramos oh the slopes of the Andes was the Brfana xone, 
and to thia the upper flora of the mountain was to be asenbed, 
the rest of the vegetation being of a Brasilian type Many of 
the pUntB ooUeom were of anatomical Interest; the huge 
mnalage-celb of the leaf of B mmi h m and the quaint 

l^tcbcrs of some of the Utr$ctUaria 4 were especially noteworthy 
Ibe complex chain of mountains to which Roraima belongs in 
chidas outer,peaks of similar bright, such as Dmda over the 
Upper Orinoco ; but in this directloD the chain terminates with 
the low 4 ylng for es ts of the Coriqnlare, which has barred unnu 
mtion from the higher Andea. The additions to botanical 
know t idge now made by Memra. MeConnell and Quelch might 
be said to cm|duuise the remarkaMe rimllanty which had been 
found to exist In the floras of Ronima and the Kaietcnr 
Savan 


Zeologlcel Society, Bfaich na—Dr W Blanford, F R 9 , 
Vlce*Prcri^ in the chair —Pro£ P Jeffrey Bell exhibited a 
eoHecdon of land PUnaiians made by Dr Goridi in BradL 


xa 1588, VOL. 61J 


This, like many other collections of Laud Plananans, had been 
confided to Prof Graff for description, and some of the 
specimens were the types of new species described by that 
author in his ma^niiflc^nt monograph on theae animals. The 
coilectioD before the Society had been sent to Mr Sclatcr with 
the recpiest that he woulu deposit it m the Bniinh Museum, 
where it would be a valuable and welcome addition to (he 
already good collection m that institution —Mr G A B<*u 
longer, F R S , exhibited a specimen of Polypttrut lapradu^ 
Stetoduhner, with large external gills,frecently brought home 
from the Senegal by M P Dclhez. The fish measured ^90 
mllbmctres, and was therefore the largest on record in which 
this larval character had been retained In connection with 
thu interesting exanyde, Mr Boulcnger also exhibited a foil 
grown female of the Common Newt vulgans)^ from the 

environs of Vienna, bearing well-developed external gills.—Mr 
S liinde read a senes of field notes on the mammals which 
he had met with during five years' residence in East Africa, Snd 
illustrated with lantern slides from f^otographa of the animals 
taken in their native surroundings Some of the points 
specially dwelt upon were the preservation of game animals in 
East Africa, and the possibility of the acchmausation of East 
African animals in the BntUh Isles —Mr W Bateson, F R S , 
exhibited a specimen of an Isopodous crustacean, Aseilus 
^umitcus^ in which one of the antennulei was replaced by a 
well formed mandible The case was to be regarded as an 
instance of llomocosis, or the transformation of one organ into 
the likeness of another with which 11 is in serial homology —A 
commuiucation was read from Mr F P Bedford on the 
Echlnoderms collected by himself and Mr W h Lanchester in 
Singapore and Malacca.—Mr E. Blaaaw gave an account of 

the Z^logical Garden of Berlin and of the progrcH which it 
had made ander the management of the last uree Directors— 
Dr. Bodinns, Dr Max Schmidt and Dr L. Heck 

Royal Metaorological Society, March 3i —Dr C Theo¬ 
dore Williams, President, in the chair —Reference was made to 
the loss which the Society hod sustained by the death of Mr O 
J Symons, F R.S , and a note of condolence with his relatl\es 
was passed by the meeting —Twenty seven new fellows were 
electM, os well as two honorary members, vu M Albert Lan¬ 
caster, Director of tbe Belgian Kfeteorological Serrice, Brussels, 
and General M A. Rykatcbeff, Director of the Central Physical 
Observatory, Sl Petersburg —The following papers were 
read —The ether sunshine recorder, by Mr W K Dines — 
Remarks on the weather conditions of the steamship track 
between Fiji and Hawaii, by Captain W W C Hepworlh — 
Companson by means of dots, by Mr A B MacDowalL 

Paris 

Academy of Science!, March 26 —M Maurice L^ in 
the choir —Deviation of the rodioiioni of radium in an electric 
held, by M Henn Becquerel Previous experimenu on the 
behaviour of that portion of tbe radium rays deviable In the 
magnetic field showed that thu cart of the radiation had the 
greatest analogy with the kathode rays. To demonstrate the 
complete identity of these two kinds of rays, it was necessary to 
establish tbe existence for tbe rays from radium either m « 
transport of a negative charge or a deviation in an electnc 6eld 
M and Mme. Cunc have recently proved the existence of the 
former property, and In the present paper expenmenlul proof w 
given of the latter —On apparatus in fused quartz, by M 
Armand Gautier, Remarking on the paper of M Dufour in the 
last issue of the Compiis M Gautier recalls that he used 

tubes and spirals of quartz in 1869 In conjunction with M 
Molsian, the author attempted, unsuccessfully, to prepare quartz 
connecting tubes for the fluorine apparatus.—On the trans 
formation of &t into glycogen in the organism, by MM 
Ch. Bouchard and A. D^grez. In previous paperx, it 
has been shown that a person receiving no food may gain as 
much as 40 grams in an nour, a gain for which it is only pos- 
aibic to account by assuming an awrption of oxygen above that 
required for the formation of respiratory carbon wxide The 
hypothesis was put forward that this increase of weight Is due to 
an incomplete oxidation of fat, probably to glycogen The ex 
perlments now given show that it is the muscular, and not tbe 
nepatic glycogen whidi arises from the incomplete oxulatkm of 
fots.—M Hittoif was elected a correspondont for the secUon of 
phyncs in the place of tbe late M Wiedemann —Remarks on 
an earthquake at &Uavia on September 50, 1899, by the French 
Coonl at Batavia.—On surfaces for which the Hnes of curvature 
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of A RyFicm are equal, by M A, Demonlln —Rema^ on a note 
of M A Kom entitled **On the method of Neumann and the 
problem of Dirichlet," by M W StekloflT —On the liqne 
faction of inizturee of carbon dioxide and tnlphor dioxide, 
by M F Caubet Eight gaa mixtures of varying compotltion 
were studied The results are exhibited in the form of curves. 
—Limited chemical reactions m homogeneous systema The 
law of moduli, bv M A. PonsoL—On uie selenide of nnc and 
Its dimorphism, by M Fronxes Dlacon Since blende occurs 
both in hexagonal and cubical forms, and the selentde of xinc 
obtained by M hfargottet belonged to the cut^c system, the 
author attempted to prepare an hexagonal form The crystals 
obtained by the interaction of zinc dilorlde vapours and 
hydrogen selenide diluted with nitrogen belongra to the 
hexagonal sjvtem —On the hydrated peroxides of banum, 
by M de Forcrand A tbermochem^l paper —A new 
compound of antipyrin with mercuric chloride, by MM 
J Ville and Ch Astre The compounds obtained arc of the 
type 2(Ci]Hi|N,0) HgRf.HK where K represents the halogen 
—On the constitution of isolauronic acid, by M G Blanc — 
On the combination of basic with acid colonnng matters, by 
M A Seyewetz.—On the law of separation of h^^nds, by M 
Hugo de Vries The experimental results given are wholly 
•covered by the following law if D be the grams of pollen or 
ovules having a dominant character, and K those whicn have a 
retrograde character, the number and nature of the hybrids Is 
represented 1^ the formula 

(D + R)(D + R) = D" + 2DR + R*, 

in which D and R are equal, that u to say, there will be per 
cent of D, 50 per cent of DR, and 25 per cent of K —Con 
■cernlng the contradictory results of M Raphael Dubois and M 
Vines on the supposed digestion m Nepenthes, by M £ 
CouvTcur The assumption of a proteolj^ic ferment in such 
carnivorous plants as the Nepenthes is unnecessary, and the 
author u^olds the correctness of the views of Dubois as against 
those of Vines.—On the foldings of the Pans basui, by M 
Munier Chalmas —Characterutics of a specimen of petroleum 
shale from the Megalong Valley, by M Eg Bertrand A com 

G risem of the microscopical appearances of the Blackheath and 
e^ong Valiev shales —Comparative estimation of alcohol in 
the blood of mother and foetus and In the milk after the ingestion 
of alcohoL Remarks on the estimation of alcohol in blood and in 
milk, by M Maurice Nicloux. The ingested alcohol passes from 
the mother to the foetus and is alio present in the milk The pro¬ 
portions of alcohol in the blood of mother and foetus are prwti 
callv identical —The absorption of Iodides by the human skin, 
by M F Gallard The arms and hands were immersed m the 
solution, and the iodine estimated in the urine —On the com 
paiiion of the barometric movements (at latitude 50* of Green 
wich mendian) caused by the movements in declination of the 
sun and moon, liy M A Poincari 
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RECENT BOOKS ON PHYSICS 
A T^f^BooM 9 f Pkytics By W Wation, A.R.C S , 
B.Sc (tendon) Pp xxii + 896. (London Longman8» 
Gree»andCo»i 18^) 

Hni for ShuUntJ By Edwin Edier, 

A.R C.S, &C. Pp viit + 47a (L<^on Macmiltan 
^ nwlCo , Ltdn 1899.} 

T^xt-tBook of ExptrimitUal Pkysict By Eugene 
LommeL Tranttoted from the German by G W. Myert» 
of Urbanai lllinofa. Pp xm + 664. (London Kegan 
Paul, Trench, Triibner and Co, Ltd., 1899.) 

T ii a pleasure to welcome a general text-boolc of physics 
by one of the younger generation of physicists, who 
has had wide expenenoe tn the modem methods of 
teaching and investigation Since the general recognition 
of physics as an experimental saence, these methods have 
changed so much that, although one could not but admire 
the skill and perseverance shown in re-editing the older 
text-books and wnting them up to date, tt was obvious 
that a great improvement could be effected by making a 
fresh departure. 

In the arrangement of his book, Mr Watson has adhered 
in the mam to the order of exposition sanctioned by long 
expenenct, and has avoided the error, into which some 
recent writers haie fallen, of attempting to revolutionise 
the basis of physical teaching The author’s guiding 
principle has boion convenience of sequence from the 
point of view of simplicity and dearness of explanation, 
and he has thus succeeded m producing a work which 
the average student may be expected to follow with little 
or no previous acquainUnce with the subject. This is a 
thoroughly practical basis, aud will commend itself to 
students and teachers alike. As illustrations of this 
method, we may notice the introduction of a very useful 
chapter oq erave-moCion and water waves, with explana¬ 
tions of interference and other phenomena, before the> 
discussion, of Sound and Light In a similar manner, the 
composition of tunple harmonic motions is taken at an 
early stage u an illustation of periodic motion, it^ead 
of being reserved for die section on Sound. Agreatdeal 
IS gained in clearness, and saved in space, by taking diffi¬ 
culties of this kind in detail m their proper place. 

Anotheir foatura of (he bocdt which will commend itself to 
a Ipigt class of students who are compelled to study physics 
^snlhout the mid of the higher matbetnaacs is the elimina* 
tinq of purely mathematical difficulties. Some limitation 
of tlui kind IS clearly esseottal in a general text-book, and 
the aatbor ^peats to have exerdied a nice discrimuuuioii 
in the selection of difficulties to be omitted By curtailing 
the mathematics, he has also heed enabled* to devote more 
space to the expfonation and illuittitton of purely physical 
tpiqaidne, and to include many reauhs of recent rMearch 
which do not involve mathematical treatment. As an 
i BM at raripn of these points, we may quote the chapters on 
.^Change of States* and on the ^Ionisation Theory of 
Electrplyitf y” which subjects are treated from a modern 
standpoint 

Itk selecting the lUustnitions for the work, it has been 
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assumed that the student will have access to a libodseory» 
and wiU supplement his reading with a practical cdurso 
of expenmental work. For tbit reason, no attempt haS 
been made to supply elaborate figures of apparatus, or 
descnptiotts of details of construction and adjustment 
which the student can acquire much more effectually by 
laboratory practice. The illustrations are for the most part 
of a purely diagrammatic character, and are intended 
solely to elucidate the text, and not to take the place of 
the actual apparatus. There is no doubt that the general 
appearance of the book might be rendered more attractive, 
and Its interest to the general reader, as distinguished 
from the practical student, would be increased by the 
insertion of a number of carefully printed and executed 
woodcuts of instruments and apparatus , but such illus¬ 
trations belong properly to descriptive and technical 
treatises, and would be out of place in a text-book. Dm- 
grammatic illustrations are really of much greater 
educational value when carefully designed, as they can 
be made to emphasise the essential points of the method 
or experiment, and are more easily remembered and rer 
produced than more elaborate pictures. The habitual 
use of such illustrations also tends to develop the diagram¬ 
matic foculty of thinkmg and working in diagrams, which 
IS so extremely valuable to the expen mentalist in'designing 
af^iaratus or working out a method of research. 

We are inclined to think that the utility of the bode to 
the average student would be increased 1^ the adoption 
of a more distinctive setting for the statement of laws 
and definitions, and that it would m many cases be desir¬ 
able to emphasise more categoncally the particular points 
in each law which are capable of definite experimental 
venflcation.. The majonty of students are too ready to 
accept a formula, and to regard as time wasted any attempt 
to prove it They often acquire a fatal faality in dealing 
with symbols, which may perhaps suffice for examinatton 
purposes, but which does not correspond to a real under¬ 
standing of the subject, and is of little educational value, 
and readily forgotten Another addition, which would 
be of real value to the teacher as well as to (he student, 
would be a carefully selected list of nuroencal examples, 
arranged to illustrate the various sections It would be 
difficult to make a suitable collection, as neariy all extant 
text-books are lamentably defiaent in this respect, but we 
are convinced that it would be of great use, and we may 
hope to see something of the kind in ftiture editions. 

In matters of detail a few errata may be noted by the 
carefol reader, but this is natural, if not excusable in the 
first edition of a new book, and the majonty have doubt¬ 
less been already corrected. A punst might here and 
there find foult with the turn of an expression, or a specialist 
in some particular department might cnticise some state¬ 
ment or explanation as bemg incomplete or misleading , 
but the book as a whole it remarkable for clearness and 
correctness of exposition, and must be ^regarded as a 
valuable and ongmal contnbution to our text-books of 
physics. 

The object of Mr Edseris book is to give a compre¬ 
hensive account of the science of Heat, both in its 
theoretical and expenmental aspects, so far as this can be 
done without the use of the calculus. The descnptions 
of the experiments to be performed by the students are 

B B 
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intended to be lufficient to enable them to secure accurate 
results. It IS remarkable that this combination of the 
theoretical and the practical is not more often attempted 
A book on any branch of experimental physics necessarily 
contains so much description of experimental work, that 
the additional instructions necessary to enable the 
student to carry out the experiments for himself would 
not add ipreatly to the length of the book In a similar 
manner, a book intended simply for practical work in the 
laboratory generally and necessarily contains so much 
theory that it would not be a difficult matter to include all 
that the student would be likely to require m this respect 

The limitations which the author has imposed upon 
himself with regard to the use of the calculus apply chiefly 
to the section on thermodynamics. The method of ex¬ 
pansion by the binomial theorem is used instead The 
proofs are worked out from first pnnciples, and are there¬ 
fore generally longer than they would have been if the 
methods of the calculus had been assumed But as a 
compensation they are much more instructive. The 
method of proof compels a close attention to each detail 
of the work, which is likely to result in a much clearer grasp 
of the physical meaning of the equations than the 
mechanical performance of mathematical rules for differ 
entiation or integration The student who has failed to 
follow the purely geometncal treatment of the same sub 
jecti in Maxwell’s ^ Theory of Heat,” will probably And 
these sections extremely helpful They may be also 
strongly recommended to the mathematical student who 
does not desire to regard physics merely as a mathematical 
exercise 

In the selection of the experiments to be performed by 
the student, the author appears to have errc^ on the side 
of making them too pimple, and of not exacting a suffi 
Ciently high standard of accuracy of the advanced student 
He very rightly lays great stress on the importance of 
accurate thermometry, on which nearly all experiments 
depend He might with advantage have given some 
details of the “vanable lero method” of employing 
mercury thermometers, so ably expounded by Guillaume, 
which is now so generally used for accurate work. The 
method is laborious, but possesses undoubted advantages, 
and ought to be desenbed in an advanced text book, espe¬ 
cially as It does not present any great theoretical difficul¬ 
ties. In determining the expansion of glass by means of 
the mercury weight thermenneter (p. 68), the advanced 
student sho^d be instructed to use the accurate equation 
tt')/instead of the approximate equa 
uon g^m - which is given in nearly all the text-books. 
He should not be permitted to make an error of 1-6 per 
cent in his calculation, when he may easily obuin ob- 
servauons correct to a tenth of i per cent Similarly, in 
a text-book for advanced students, it would be more 
jnstnicuve if the anthor, in introducing a descnption of 
aome of the old time-honoured expenmentJ^ had ventured 
to te a little more critical of their weak pointa, and to 
explun why they fluled, or in what respect the d^uctions 
m^e from them were uncertain, or how they could be 
improved It seems a pity at the present day, for instance, 
to repeat TyodallV &iry tales about the absorption of 
heat by vapoun without adding a large proportion of 
salt 
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A special section is devoted to electneal thermometry, 
including an explanation of the pnnciples of the methods 
employed, which is simple and at the same tune fairly com* 
plete so far as it goes. We may note, however, in passing, 
that a platinum theimometercannotin general be calibrated 
by reference to the absolute zero, as the resistance of the 
pure metal ** tends to vanish ” at a much higher temper¬ 
ature (PM Mag Feb 1899) Altathat if a reasonably 
sensitive galvanometer is used, the heating effect of the 
current ought not to exceed a hundredth of a degree 
The section contains an account of the thermocouple, 
thermopile, radio-micrometer and bolometer, which 
should be useful as well as interesting. In other subjects 
also, such as the liquefaction of gases, the book appears 
to be well up to date within the limits which the author 
has set himself The whole arrangement is extremely 
clear and practical, and well adapted to meet the needs of 
students, who will And the most important points distinctly 
emphasised. There is a useful summary at the end of 
each chapter, and an excellent collection of examination 
questions. Considering its small size, the book contains 
a remarkable amount of information 

In the preface of Prof LommePs '*Text-Book” the 
following explanations occur —^ The present text book 
has grown out of the author’s lectures, and is intended 
to develop the subject on an experimental basis in such 
a manner as to make the book easily accessible to he* 
ginnert. But in order to meet the needs of higher schools 
and colleges, paragraphs in * fine print ’ are interspersed, 
which contain the most important mathematical develop¬ 
ments in terse and simple form The author, as a 
general rule, has employed pure German words rather 
than technical expressions from foreign tongues, ig 
vmcht instead of energy of motion or kinetic energy, 
and ipannung instead of potential and difference of 
potential The translator has not preserved the author's 
distinction between' potential ’ and * tension ’ {spannmmftl^ 
but has otherwise attempted only a &ithfhl and worthy 
reproduction of the onginaL” 

These aims and endeavours on the part of the author 
and translator appear as a possible explanation of the 
introduction of several rather unffimiliar terms to English 
readers, such as ** living totet " for kinetic lenergy, ^ laws 
of shock” for impact, "stretch” for extension, "meltm^ 
heat” for heat of fhslon, "overmehed” for luperfused, 
and sunilar phrases. The word " tension ” certainly seems 
to be Ather overwofked, as it is used for the pressure 
of gases and vapours, as well at for electric potential, and 
even in one pla^ for energy of position. On the other 
hand, we obslerVe the apparently needless introduction df 
such words as " gyrotrope,” " pachytrope,” " rheotome^” 
" rheometer” for the more familiar commutators, twitches 
and galvanometers. The frequent hse of oxygen for 
hydrogen, calcium for potaMum, and coal for carbon are 
possibly simple errata. 

The author has endeavound to follow the bistdrical 
order as being the most natuiml and interesting in dito 
development of each part of the subject The names and 
dates introduced m following this pUm are i^ten instructive 
and show a greater familiarity with English work than is 
common in Continental textdxwks. We may mstanqe the 
dates, Boyle i66a, Manotte 16791 The author oevertbe- 
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Icu cofktinuet, in accordance with foreign usage, to quote 
the taw Boyle discovered as ** Manotte's*" He alto gives 
a figure illustrating Cavendish’s method of demonstrating 
the law of the inverse square m electrosutics, but the 
name of Cavendish is not mentioned, and the figure is 
labeled “ Coulomb’s Law ” 

It IS probable that the historical motive is to be held 
responsible for the retention of many old expenments and 
figures of archaic apparatus. This is in many cases most 
desirable and instructive, provided always that the later 
developments are explained and illustrated to as to point 
the contrast The expenments of Wheatstone (1834) on 
the^'veloaty of electricity" are of the highest interest ' 
and educational value, bat it is not fair to leave the 
student with the conclusion, Both electricities pass, then, 
simultaneously from the coatings of the jar, and meet 
midway between them The velocity of propagation in 
a copper wire was found to be 430,000 km By a aifferent 

method Siemens (1876) found for the velocity in an iron 
wire 340,000 km " Again, it is certainly instructive to give 
a figure of the early type of German mirror galvanometer 
with a massive four inch bar magnet inside a rectangular 
coil, but It 18 a mistake to ignore the essential improve¬ 
ments introduced by Thomson (Lord Kelvin), and to 
leave the student with the impression that the instrument 
figured IS the type of a modem sensitive galvanometer 
Similarly, m the section on the liquefaction of gases, we 
have an illustration of Pictet’s historical apparatus (1877X 
add we are informed that “ Hydrogen was liquefied at a 
pressure of 650 atmospheres and a temperature of-140^ 
On opening the tap an opaque stream of liquid of steel- 
blue colour escaped, at the same time the solidified 
hydrogen upon the floor produced a rattling sound as of 
fklling shot ” It IS stated on the previous page that the 
critical temperature of hydrogen is - 174'’ No later experi¬ 
ments are mentioned. Such omissions as these can 
hardly be justified even in the most elementary work, and 
cannot fail to produce the impression that the book is not 
sufficiently up to date to satisfy the requirements of 
modem scientific education. 

In endeavouring to explain a new term, it 11 often con 
•idered necessary in elementary text-books to put the 
idea into somewhat vague and general language, rather 
than in the form of a precise definition, because the more 
exact statement may fell to convey the idea intended We 
are inclined to doubt the wisdom of this course, which 
appears to be carried too far by the author The fiallowing 
an a few samples of the kind of statement to which we 
refer 

P 34 ** 1 VorJt,—Vfbta a force acting on a mass sets it in 
motion, the force is said to do work, and the result of its 
action 11 called work " ** In transforming forces into work, 
the question is not alone whether work is done, but also 
in what tune it is accomplisbed. The work done in one 
second is called the ^effect ’ of the force.” 

P. 389. in Comfer/sr/— When a con- 

diKtoc has attained a condition of electrical equililmumt 
tbp ^ebct^cal forces, and accordingly also the electncal 
pofoatial, an every when a This merely says that in a 
poti^ of equilibrium, every point in and upon a con¬ 
ductor hu the same potentiaL” ' ^ 

P. 378 ** Wkmisi^n^s BrUfgi^U the branches nmk 
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and an^ the cumnt an connected by a cron win iwa, 
called a * bridge,’ two currents flow in opposite directions 
in the bndge. If these cumnts have equal strength they 
neutralise each other and no current passes through the 
bndge " 

P 377 —“Edison’s (1879) incandescent lamp depends 
upon the heating action of the current. A charg^ filament 
of hemp, or cotton, of high resistance {e^ 140 ohms) and 
bent into the form of a horseshoe, is enclosed in an ex¬ 
hausted gtau globe to protect the filament from burning, 
while a current of about 100 volts passing through it 
heats the fifement to incandescence, giving it an intensity 
of approximately fifteen candles ” (Nothing more is said 
on the subject of incandescent lamps.) 

The paragraphs “ m fine print ” contain the majonty of 
the formulse, and are intended to meet the needs of 
higher schools and colleges They appear, however, to 
be of too disconnected and occasional a character for the 
purpose. A good deal of small pnnt, eg three pages on 
thunder and lightning, is of very elementary and purely 
descriptive character On the other band, some rather 
difficult points are discussed in the “ coarse pnnt,” eg 
the “Second proposition of the Mechanical Theory of 
Heat Entropy. Kinetic theory of gases.” In discussing 
the Second Law of Thermodynamics and the Dissipation 
of Energy, no allusion is made to reversible cycles, and 
the information imparted is necessarily so incomplete 
that no application could be made of it Mayer’s calcu¬ 
lation of the mechanical equivalent is given, but Joule’s 
expenmental venfication of the assumption upon which 
It rests IS entirely ignored It may be questioned whether 
there is any profit in introducing such points if they cannot 
be adequately discussed It is not very easy to follow the 
principle upon which the selection or omission of subjects 
for discussion is based. The book as a whole does not 
appear to be sufficiently definite and practical to be suited 
for class or examination work according to Enghsh 
standards. It is possible that it may be more suited to 
the methods m vogue in Germany or America. 

Hugh L. Cai lknuau. 


TWO NEW ZOOLOGICAL HANDBOOKS 
A Manual of Zoology By the late Prof T j Parker 
and Prof W A. HaswelL Pp. xv + 55a (London 
Macmillan and Co , Ltd, 1899.) 

Am Elementary Course of Practical Zoology By the 
Ute ProC T J Parker and Prof W N Porker Pp 
XII 608, with 156 Illustrations. (London Macmillan 
and Ca, Ltd., 190a) 

ROFS PARKER AND HASWELL have embarked 
upon a difficult and somewhat ambitious undertaking 
To compress an account of practically the whole animal 
kingdom, with 300 illustrations, into a handbook of 550 
pages, intended for begmners, is certainly no light task at 
the present day. Such manuals were quite pouible so long 
as It was considered sufflaent for a book of this kind to 
deal with the extenors and the habits of animals, and to 
consist for the greater part of illustrations of monkeys, 
beasts and birds, while about one-fifth or less was taken 
up by reptiles, fishes and insects, with perhaps a figure or 
two of soophytes or diatoms from Barbados earth But 
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the book before ut ii nothinf; if not 10001160 and modem 
in iti treatment of the aabject. It attempts in the 6nt 
place to do justice to the claims of every one of the 
principal existing groups of animals, fairly and without 
favour or prejudice, giving an outline of the structure and 
morphology of the more important types in each class 
In the second place, it mtroduces the reader to the funda 
mental conceptions and problems of zoology, such as 
evolution, claMihcation and phytogeny, distribution in 
space and time, conjugation, fertilisation, development, 
and the cell theory In a work of scope so wide ard 
comprehensive, with at the same time such narrow limits 
of space, It requires much care and ingenuity to steer a 
Just course between the Scylla of over-condensation and 
perplexity and the CharyMii of vague mcomi^eteness 
The inexperienced reader becomes bewildered, in the 
hrst case with excess, and in the second with lack of 
detail, so that he is at a loss how to sort out, or how to 
connect, the material which he absorbs The danger is, 
therefore, that a treatise of this kind may be used lest by 
the beginner, who requires to be stimulated and interested, 
than by the more advanced student, who desires merely 
to ^ look up ” work he has done , in other words, that it 
may degenerate into a mere cram-book. It must be 
admitted, however, that if it is possible to succeed in such 
a task, the authors have done so The book contains a 
great store of information, chosen with judgment and 
set forth with skill In order to avoid as much as possible 
the dangers above pointed out, the authors have restricted 
the extent of ground covered by leaving out some of the 
less important groups, such as Chimantuds among 6shes, 
by omitting all descnptions of extinct groups, and by | 
dealing only very bnedy with embryology Perhaps the 
chief value of the work 11 in its numerous and admirable 
illastrations, of which the authors had a copious stock to 
dmw upon in the pages of their laiger two-volume **Text- 
Book.** Amongst them are some coloured diagrams 
of the arculation of the blood in various types, for the 
most part clear enough, but Fig 204, illustrating the 
arculation of a 6sh, certainly requires a good deal of 
looking at before lU meaning can be grasped The book 
IS intended, we are told, principally for the requirements 
of the students in higher classes of schools, but is it 
necessary, even in this educational stratum, to explain 
the meaning of commensalism by coming and printing 
such a word as messmateism,** which looks at drst like 
some new form of theosophy ? These are^ 4 iowever, but 
mbor points. Judged as a whole, the book is one which 
^Us a dstinct gap in zoological literature, and 611 s it well, 
as a handy book of reference, thoogh we are inclined to 
think that the authors have attempted rather too much, 
and that the daas of readers who will bene6t most by 
their work will nbt be quite those for whose use the book 
was intended 

The second book mentioned at the head of this 
no^ee will be wekmned by many as d handy and 
inex^sive manual of soology adapted to the needs 
of etoenury, and especially medical, students, which is 
at the same time fim from the foults and vices of the 
harmful, unnecessary oram-book. It is written on the 
same plu os the well-known "Elementary Biology” of 
Huxley and Martm; that is to say, a certain numl^ of 
types are selected, and a connected account of each one 
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IS given 6rst, after which follow practical dtrectkms, 
necessarily rather brief, for its study and dissection. The 
examples selected are Amife^a and sOtne other unicellulsT 
organisms, illustrative of the difterences between anifnaJa 
and plants , Hydra and BtmgamuiUta , the earthworm, 
crayhih and pond-muisel, and the amjdiloitus, doghsbi 
frog and rabbit The is taken 6rst and dealt with 
in detail, occupying nearly half the book, at an intro¬ 
duction to biology in its vanous branches—anatomy, 
physiology, histology, embryology, cUssihcation and 
vanous biological problems. Then follow the descriptiont 
of the other types, beginning with the unicellular forms 
and ending with the vertebrates, and a 6nal chapter 
deals with the cell and with fertilisation and embryology 
The illustrations are numerous and useftil, some of them 
from familiar clichds, others appeanng for the 6rst tune. 
The book, it may be safely predicted, will become 
popular and will run through forther editions, in which, 
doubtless, alterations will be made to keep it up to the 
level of advances fn saence. In the present issue, the 
most recent standpoint of vertebrate embryology is 
not quite adequately represented. Thus more might 
have been made of the frequent occurrence of what 
may be termed the amphioxus stage in the embryonic 
development of many systems of organs in Crmnlata, as 
for instance the appearance, in the development of the 
vascular system, of a splanchnopleuric submtestuia] 
vein, pnor to the formation of the somatopleuric system 
represented by the cardinal veins, &c, and the origin of 
the heart itself from the anterior poition of the former 
system. Again, in the urogenital system the differences 
between pronephne and mesonephric tubules, both in 
development and structure, and the homology of the 
former with the excretory tubules of amphioxus, might 
at least have been alluded ta The authors do not raise 
the question as to whether pronephne and xnesonephne 
tubules are to be regarded as homodynamous or not, but 
leave one rather with the un|mssion that they are; it is 
surely time now, however, that the English, no less than 
the German, student (an^ for that matter, the English 
teacher and examiner also) should be told clearly that they 
are not. The concluding chapter of the book ought, in 
fiu:t, have its interest, as well as its value, mcreased m 
many particulars, without adding half a page to its length* 
But this detracu little from the usefulness of the bo<^ as 
a guide and help to the student and teacher of zoology, 
and as such it may be conftdently reconmended 

E.A.M. 


THE TEACHING OF METEOROLOGY 
Practical Extrdm in ElminUuy M^coraUgy, By 
Robert DeCourcy Ward, Instructor m Climatology m 
Harvard Univemty Pp. viu -I-195 (Boston, U.SJL : 
Ginn and Co., 1899} 

R. ROBERT D, WARD bas written a book hr 
the nse of schools and trainh^coUegea, whicb we 
ihould think would be very popular with teachers and 
pupils alike. With the forM, because he indicafos to 
them the proper method of giving inttruction la meteor¬ 
ology, and, at the same time, supples so many vs ingWe 
hmt^ that he makes their work mmepro&table, withndt 
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bicmmg severity of their duties. To the Utter, be* 
cease his object Is, among others, to turn the numerous 
ouieortdogica] observattons thgt are mode at many high 
schools to practical account, to dothe the dry bones of 
mere lastrumeatal readings with an intelligent purpose, 
and to Influe a new and sustained interest into a 
foedianical routine. Nothing, we imagine, can be more 
wearisooie than the continual record of temperature and 
pressure and other data of which no definite use is made. 
The educational value of such a practice must be very 
dight, and Mr Ward has recogni^ the necessity of im« 
proving this mechanical record, and, at the same time, 
^f investing the ordinary class teaching with a definite 
practical purpose. He has taken both pupils and teachers 
by the hand in a way that should produce most en* 
coUroging results. Doubtless many others have perceived 
defects mtbe methods of teaching meteorology, but it is Mr 
Ward’s ment that he has known how to apply a practical 
remedy Ha, first of all, takes his pupib without instru¬ 
ments, and shows how much can be done by the exercise 
of ordinary latelbgence and trained organised powers of 
observation Many a teacher, we imagine, when he sees 
the numerous questions wfndi Mr Watd puts, and to 
which intelligent answers can be given by simple, if 
acute, observation, will take shame to himself that he has 
wot adopted similar, and even extended, methods for in¬ 
fusing life and interest into the study of a science that is 
coo often regarded as dull and insipid. Here is a 
specimen, taken at random, of what a ptipil is expected to 
acquire from his own observations 

^^Wlnd and Precipitation. Are any particular wind 
directions more likely than others to give us rain or 
snow ? Are these the same winds as those which give us 
the most ckradmess ? What winds are they ? Has the 
yelOGiw t>f the wind any relation to the nun or snow¬ 
storm? Docs the wind blow harder, before, dunng,^or 

S er the ram or snow ? What changes of wind direction 
ve you noted, before, dunng,or after any storm? Have 
you noticed these same changes in other storms T Are 
they so common in our storms that you con make a rule 
as to these changes ?" 

None of thefe questrons, it is to be observed, are 
answered. The answers are to be denved from the 
student's own notes, which he is shown how to make, and 
of which he is expected to keep a tabulated record 
Mr. Ward wisaly keeps his descnption of instruments 
Within very modecote bounds, such information 11 to be 
ftnind elsewhere, and the object here is rather to induce 
fhe student to discover for himself the most important 
fkets in weather coddiCioas, and to proceed to the study 
of climate and the possibihty of weather prediction. 
With the latter view, means are provided for construct- 
tog synoptio weather maps over the area of the United 
-SUtea: and the letsons to be learnt from the study of 
these maps are brought out by a senes of pertinent 
questimu in the manner alreawly illustrated. After 
AueWarity with the construetKm of weather miqw and 
method of detennining gradients and similar ele- 
mentaiy potaMS have been acquired, the pupil is led to 
the ettMf of the iotenelatioiis of the different weather 
•lileaMnta,aiid-pi]ticalariyof the fenns,..dimens{ons and 
movements of cyclones and anti cyclones, the main 
tetures of whose characteristics the pupil is taught to 
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derive for himself from the actual, and not speciaUir 
prepared, weather maps. 

A senes of so called problems in observational meteor^ 
ology It added, in which the same manner of teaching 
is preserved. Questions connected with vertical gradients 
In temperature, with humidity, clouds, &c., carefully 
graduated according to the student’s supposed progresa 
m the study of weather phenomena, are submitted for 
his consideration, the object being generally to discover 
the explanation of observed focts. A few useful tables 
are also given, and in an appendix are some useful hints 
to teachers, which the author’s expenence suggests as 
likely to be of assistance and, at the same time, explana¬ 
tory of his own purpose. The plan of the book is based 
on the recommendations in the Report on Geog rapby 
the Council of Ten, and is very intelligently pursued. 
The author shows throughout the earnestness and the 
capacity of a true teacher, and we hope that his book 
and hiB methods of leaching will obtain a wide currency, 
suggesting as they do a vast improvement on the train 
ing generally in vogue. There remains still a further 
question, which the author does not broach, and on which 
It IB probably preferable to maintain a discreet silence. 
How fans meieolrology perfected ap a science to warrant 
its employment as an i^ucational force, demanding the 
exactness, and supplying the traming, which the older 
and mbke recognised means have hitherto supplied ? 


oc/R boos: shelf. 

Liciures on Somo oj ike Fhysical Pro 6 erHis of Soil By 

Robert Wanngton, M A., F R & Pp xv + 331 

(Oxford Clarendon Press, 190a) 

This is a subject of deep interest to the student, and 
of no small practical importance to the farmer Aa Mr 
Wanngton indicates, it is one that has not received a 
great deal of expenmental attention in this country, nor 
does It usually form a separate subject for class room 
treatment In England we have in the past depended 
chiefly on the text-books of Fream and Munro, to which 
may now be added some excellent Atfiertckn manuals, 
notably that by King These lectures by Warington 
form a welcome addition to our literature, and they are 
worthy of a larger audience than that which surrounded 
the Sibtborpian chair 

Two of tne five chapters are concerned with the rela¬ 
tionship of the soil to water This is a matter which the 
cultivator—by attention to tillage, cropping and manures 
—can turn to good practical account. By draining, he 
can get rid of excessive moisture, while by introducing 
bumus to a dry soil, and by the production and preser¬ 
vation of a fine tilth, he can conserve moisture and 
place It more folly at the disposal of plants Farmers 
and gardeners who read these lectures will learn that 
there are other ways of providing crops with water than 
by the use of the water-cart or the watering pan In 
forestry, too, much may be doD& by attention to cultural 
measures, to place an increased supply of water at the 
disposal of trees, and on these measures the success of 
woodM on dry ground largely depends. 

Possibly the chapter tnai dtm with the movement of 
salts in theaoil is this one that will appeal most directly 
to the farmer Much of the success ot monuiing depends 
on the suitable r^tlonsbip of fertilisers to soil and 
dimate. Substances that are firmly held by the sod may 
be us^ without foar of loss even on light soil and in a 
district of lam rait^ll, whereas substances for which 
foil has but uule affinity mutt be applied with much 
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discrimination Other thinn bemg equal, sulphate of 
ammonia is more suitable than nitrate of soda for use 
in the West of England, whereas the prder is reversed in 
the drier climate of the Eastern dtstnets The behaviour 
of soluble plant-food under the influence of heavy rain 
&11 should M considered by farmers in purchasing their 
supplier of spring manures. The excessive rauuall of 
the past winter—especially coming, as it did, after a long 
penod of drought—m^st have seriously depleted 
the soil of Its natural nitrates, so that increased purchases 
of active nitrogenous manures for the crops of the current 
year are clearly indicated. 

Let us hope that the reception given to the present 
volume will induce the author to proceed, without delay, 
to redeem his provisional promise of a work on the cog¬ 
nate subject of the chemistry of soil W S 

EUctnc Wtttngy Fittings^ Switches and Lamps By 
W Perren Maycock, M I E.E. Pp xv -f- 446 , with 
360 illustrations. (London Whittaker and Co, 

1899) 

Electric Bells and Alarms By F E. Powell Pp 
77, with 51 illustrations (London Dawbam and 
Ward, Ltd) 

Mr Perren Maycock, who has already written a num¬ 
ber of excellent text-books on electrotechnical subjects, , 
has produced in the present case a book which, while 
offering no particular attractions to the non-technical 
reader, undoubt^ly serves the purpose for which it is 
written, namely, to give a thoroufth idea of present 
practice in the electric lighting of buildings. The book 
IS the more welcome since the widespread introduction 
of 200 and 330 volt lamps dunng the last three yean 
has rendered all books dealing with electnc light fittings 
wntten previons to that time senously out of date. 
It IS not merely the perfecting of the 300 volt lamp 
which has rendered this change possible The design 
of lamp-sockets, switches and fuses has been of late 
much improved The fewness of jfmrts, the simplicity 
of construction, and the ease and security of wiring 
of the modem lamp-socket are in striking contrast to 
the older fittings. These improvements, though appar¬ 
ently tnvial, are none the less important 
Another change of the last few years has been the 
gradual displacement for all but street lighting of the 
open arc by the enclosed arc lamp, with its greatly 
lengthened arc and its increased electromotive force and 
reduced current Mr Maycock’s passing descnption of 
the Nemst lamp reminds one that that most promising 
novelty has not yet made its d/hnt as a commercim 
article. 

The illustrations to the text are numerous, and the 
sectional drawinas on the whole very clear The prac¬ 
tice of taking illustrations largely from manufacturers' 
trade-lists, which is usually to m deplored, is in the 
present case justified In no other way could the fittings 
at present available be properly described. We recom¬ 
mend Mr Maycock's book as the best we have seen on 
the subiecL 

Mr Powell's unpretentious little book or pamphlet on 
electnc bells ana alarms forms No 3 of the “ Model 
Engineer” senes. It furnishes the rearw with an attrac¬ 
tive and satisfscton account of the vanous forms of a 
most useftil, if humme, piece of electrical apparatus. 

D K. M 

Bepori of the MetHm Biologist for the Year 1898 C^e 
ef Good Hops Dofartment of Agricultnrt. Pp. v-l- 
^2. iOospaTown Richards, 18^) 

The CjqM Govemident is to be congratulated upon the 
succesi which has attended lU efforts to investigate the 
sea-fisheries of the Colony Dr Gilchntt, the manne 
biologist who was appointed to inquire into the best 
means of developing the fishenes, was undoubtedly well 
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advised in secunng, at the very commencement of his 
undertaking, a properly equipped steam Ashing vessal 
sufflcimit size and power to safely keep the sea, and the 
results recorded in the present report Justify, m a man¬ 
ner almost beyond what could have been antiopated, 
the expense which the purchase and up-keep of such a 
vessel has entailed It has been clearly shown that the 
teas around the Cape of Good Hope contain a vast 
source of unexploitea wealth, the development of which 
would provide a valuable and healthy addition to the 
food-supply of the people So fisr as can be gathered 
from the report, the only difficulty to bo contended with 
IS that of getting the fish to the centres of population in 
a fresh condition With a climate such as th^ of Cape 
Colonjr It would seem that the best means of overcoming 
this difficulty is by the use of refrigerating chambers both 
on the fishing-vessels themselves and on the trains used 
for transporting the fish by land 
The present report does not attempt to deal with 
the more scientific aspects of fishery investigation, al¬ 
though there is evidence that this side of the question is 
not being altogether neglected It is of the greatest 
importance that the newly discovered fishing-grounds 
should be very thoroughly investigated at the present 
juncture, before much fishing has taken place upon 
them, and this investigation Mould deal, not only with 
the fish population, but quite as thoroughly with the 
lower forms of life^ which are the food of the fishes Such 
aa investigation will be invaluable in after years, as it 
will make it possible to ascertain exactly what influence 
constant fishing has produced, and many evils which 
have arisen in the European fisheries may be avoided 
It IS greatly to be desirM that the Government of the 
Cape of Good Hope will show themselves sufficiently 
enlightened to realise the immense value of accurate 
scientific iDvestif^ations at the present time, and the 
unique opportunity which they now possess—-an oppor- 
tunitg which will probably never return—of developing 
their fishenes upon sound and scientific pnnciples, based 
upon a trustworthy record of facts. £ J Allln 

Science Course for Secondary Schools By G Robb and 
J Mirnet. In Three Ports I ** Practical Physics,” 
pp. 107, II '‘Notions of Physics,” pp 347, 
III Practical Chemistry,” pp. 162 (Cairo National 
Pnnting Office, X898-99.J 

Thrsk three small volumes have been specially com¬ 
piled to meet the recjuiiements of the Science Syllabus 
presenbed by the Ministry of Public Instruction to be 
used in the Secondary Scnools under the management 
of the E^yptum Government 
Part 1, Practical Physics,” consists of a senes of 
expenments illustrative of the initial phenomena to be 
observed by the elementary pupil during his first year. 
The plan adopted is to first desenbe an expenment, and 
afterwards enunciate the law to be associated with it 
The first five chapters deal with measurements of lens[th, 
area, volume, force and weight succeeding chapters bemg 
devoted to density, composition of forces, centre <n 
gravity and equilibnum, properties of matter, elementary 
hydrostatics arc theory of gases. The text is tufikiently 
ampfe for clearness without being so detailed as to take 
the place of a Xext-book 

Pan u., Notions of Physics,” is in effect a text-bodr 
for the assistanca of second year pupilt in fbUowing the 
series of demonstrationt given oy the teacher, which 
constitute the whole of the second year's coarse If, as 
the author’s statement appears to indicate, it is a net 
that for a complete year the students simply attend a 
course of expenmental lectures witjtout doing as^ 
practical work themselves, thu would hanUyi accordutg 
to modem views, be consistent with the pupls Obuimlig* 
the maximum advantage from their instruction* The 
opening chapters deal with the phenomena copnpeted 
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motion, gimvitotion, inertia and eoetgy, all units 
measurements and immencal examples being expressed I 
in i 3 b€ metnc s^em. Following these are sections ^ 
treabng of the etementary phenomena of heat, light and 
electnaty Magnetism, however, strannly enough, 
appears to have oeen entirely neglected, but no state 
oient IS made in explanatioD of this somewhat unusual 
omission The arrangement and style of both text and 
illustrations are very good, the only objectionable feature 
being the ambimiity m a few of the mathematical signs, 
this bemg probably explained by the statement of the 
author that Trench types were usM in this book. Some 
340 illustrations add considemUy to the utility of the 
volume. 

Part iiu, Practical Chemistry,” presents, in the form 
of a number of described exj^nments, the mode of 
preparation and properties of the more common elements 
and Bimf^ compotmda In addition to the actual de* 
scnptions of these bodies, much correlative matter is also 
included as to their distribution and economic use A 
noticeable omission, from the reader’s point of view, is 
the feet that no equations representing the preparations 
and reactions of the various substances are pven in the 
text. A collection of equatHHis is, however, given in an 
appendix at the end of the volume, but it is specially 
mentioned that the matter contained m this appendix is 
beyond the scope of the examination Seeing mat this is 
the third year of the pupil’s training, and considering the 
important manner m which chemicm equations enable a 
student to more easily understand the nature of a re¬ 
action by showing at a glance how the severa. constituents 
of a mixture arrange memselves, it is difficult to agree 
with such an omission The experiments themselves are 
well chosen, and are usefully illustrated by numerous 
cuts of the apparatut in position Each substance it 
discussed under the headings —(i) Preparation, (a) 
Physical properties, (3) Chemical properties , (4) Oc 
currence and Uses 

V&ch^i^pemtnt dans Us Macktms <1 v^eur By G 
Leloutre. Pp. 156 (Paris Gauthier-Villars Masson 
and Co, tqoo) 

Prodmts arematiques^ arhficieis et naturels By Dr 
G F Jaubert Pp 169. (Same publishers.) 


GrundwuRs dsr gio^^pktsch-marphci^giscksn MsiMU 
dsr Pflanusnsystemaitk By Dr R von Wettstein 
Pp 64. Mit 7 hth Karten und 4 Abbildungen im text 
(Jena Gustav Fischer, 1898) 

This suggestive little work, coming as it does from the 
pen of Prof von Wettstein, will be read with attention 
by all who are interested in the wider problems of 
systematic botany The author contends that a separ* 
ation of species or sub species on morphological grosinds 
nlone is unsatisfactoi^, and he reminds his readers that 
the appreciation of aifferences by this method must be 
ultimately a purely subjective one, and that the con¬ 
clusions arrived at are liable to be vitiated on several 
grounds Von Wettstein pleads for a more general 
recognition of the geographical areas occupied by speaes, 
and considers that a careful study of these will eliminate 
errors due to modifications depending on climatical or 
other physical conditions, and it is well known how 
efficient these are m producing races which, though 
retaining a general resemblance to a common ancestor, 
may yet be greatly dissimilar amongst themselves. 

He applies his methods to a study of the Endotneha- 
senes of Gentians, and thus comes to reduce the twent>- 
two species to six ground forms or genuine species 
He further discusses some of the Euphrasies, and 
amves at a corresponding result It may, however, be 
urged that this method also is open to o^ection, and 
that more is to be got out of the study of species bv 
experimental cultivation^an arduous task, but one which 
will perhaps yield more fruitful results than even the 
application of the geographical morphological method 

Dreams of a Spmt tllusUtUtd by Dreams of Meta* 
physics By Immanuel Kant Translated by £ F. 
OoerwitL and edited with an introduction and notes 
by Frank Sewall Pp xiv 4 - 163 (London Swan, 
Sonnenschein and Co, Ltd., 190a} 

The chief object in publishing this translation of Kant’s 
Traume,” which first appeared in 1766, is to show the 
relation between the philosophy of Kant and the teach¬ 
ings of Swedenborg Students of metaphysics and 
psychology will appreciate this aid to a study of Kant’s 
philosophical development 


These two volumes are the latest additions to the com¬ 
prehensive series published as the Encyclopddie scien- 
tifique des Aide-Mdoioire M Leloutre has for many 
years earned on experimental and analytical researches 
upon steam engines, with particular reference to the con¬ 
dition of the steam in a cylinder dunng compression and 
exhaustion, and under different conditions. In the 
present volume he extends the results arrived at in his 
"Th^ne g^drale de la machine k vapeur,” and adds to 
hia fundairontal equations for the analysis of the trial of 
a steam engine a sixth term depending upon the condi¬ 
tion of the steam in the cylinder at the end of the 
exhaust 

The natural and artificial aromatic substances at 
present known are tabulated by Dr Janbert Thay are 
arranged in five classes, namely, aromatic afeobob, 
aromatic acids; teipenes, canwbori, dcobolsp akfebydes 
and terpene aods A sboct m KApivosk is given or the 
charactenttfes of each daM| ^ feUowmg it are taWes 
showing the oommeidal nata^ abfontific nanw,ee(ipirical 
and ccmstimtioaaiibrmtite, method of prepawt^ lefor- 
eikccs ro htenuuze^ properties gMchanurteristicfeacMoa 
The study of these compooisfii fejwMrtbe most impoitaiit 
heaad of inganlc d> e m ia tiy ,€iot enly from the point df 
of pore scieace, botMoen account of their com- 

« rialvalu%' The book^eboUld'llNxelbie befoond of 
be mbra chemtsteahdp^tfaudstfi as a conveidcDt 
of TUferenoe. 

Ita T5S9r VOL. 


LSTTSRS TO THR BDiTOR. 

[ The Editer dees net held himself respensUle for epinUms ex* 
pressed by hU cerrespesuUnit NeUher cam he tmderimhe 
te return, er fe cerrespend with the writers ef, repetted 
manuscript imtemdedfer this erany ether part ef Natosi 
He nettce is taken ef amenymem cemmunUatiens ] 

On the Process of Dyeing with Woad Alone, 

In my paper in Natuxe (Febniery i, 1900, p 331) on the 
blue colour in woad, no account li given of the mcthM by which 
prepared woad can be used for dyeing wool blue Some of my 
me^ have suggested that the abwe-nained commnnlcaUon 
was, in consequencejlike the play of Samlet with the Prince of 
Denmark left out The request for informatioa then made as to 
the medut epermndi of the medlaval dyen who used woad and 
wood ilooe for dydng blue has up to the present ylekled no 

exists a tendency to believe that \sf long-continued 
eabiv^kin ths woad now grown and prepared in this country 
hw lost ka power of dyefatt blue, and » only of use in setting 
up fei«M»tsUoo ia (be IndQ^o vat It b, however, very im 
prohOUe that a plaoc Ukc Itaiis timterm should entlrdy lose so 
efaaMterictlc a ptopcity u that of indigo-formation. It was, 
however, poMsthle that eome venation In me details of its manu- 
IMM might bavehnd this effect That fresh woad stiU can be 
gfede to yield ind||o wae shown, and the process of extracting it 
Ihen far di^U in w paper above referred to. 

flepaced woad ll a dark brown, earthy kioking paste having 
miminoebwal odon, yielding a yclIowWi-hcown ealotfea to 
mifer, and feoking as iiilikely a source of e Uue dye es could 
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well be imagined. A supply bavliig been obtained from the 
Panon Drove Mill, a series of attend ware made in flasks and 
beakers to get tbe Mae colour, bat mey all proved uDsuocesafli] 

It was then determined to aperiment on a larger scale. 
Having secured the assistance ofa coUeague. Mr. C G Barrett, 
we started an cwbt gallon vat In a small barrel, in a steam 
laundry Tbe duectiooi of Hellot were cloaelj foUoared— 
woad, weldt bnn, madder, Ume and hot water were duly 
mixed, the vat carafttlly covere d, and perlodtoally stirred^he { 
result betob nota little to my surprise, tW at the end of tw^ve 
hours a ikSua of wool, after aa hour’s immerrion in the filtlre- 
looUng liquor, turned a good " pastd Une ” on exposure to the 
air A nnmbm of experiments were then made on a smaller 
scale, whidi we foana answered equally well, and proved that 
it b as eaqr to dye wod blue arith our EngU^ vroad to*day as It 
was 300 years ago; any housewife could do it now, If ncM be, 
as eanly as then. It b simplv a quesboo of dieeming the woad 
at a temperature of from 100^ to 1^* F (40^ to 6^ C ) for a 
prolonged period. We found half a pound of woad 
grammes) to a gallon (4 litres) of water quite enough toyidd 
good lesnlu. Tbe water should be poorea on the wuad nearly 
DoiUng, the vessel closely covered at 6rst, and kept heated to 
the mne temperature. Thb can very conveniently be done by 
placing it on the brickwork of a steam boiler In from ten to 
twelve hours small bubbles will btf In to appear on the surface 
^ tbe liquor 1 a little recently sbked lime (6 or 7 grammes) 
should DOW be stirred in, one noticeable effect of whi^ will be 
the generatkm of an ammonbcal odour A small pattern of 
wool left in for an hour will become pals blue on expoeurc to 
the air In the course of a few hours a ramme or so of bran 
will set tbe fermentation up again, which in its turn can be eon 
trolled by adding lime In this way the process may be kept 
gobm on for several daya 

The longer and more often the patterns are Immersed the 
darker tb^ become—at first pale blue, they will eventually 
become dark blue—almost bluk. The paler shades are apt 
to have a green tint, and it was *'to kill the neen" that the 
older books on dyeing recommend the oddiUon of a small 
quantity of madder 

It must be remembered that the quantity of mdlro In woad is 
but small, 10 that experiments with less Uum half a pound are 
not likely to be suoceaful ; tbe great point, however, is keeping 
the tempeimture about 100” to 120" F for many hours* 

Our ancestors had neither steam boilers nor thermometers, 
but they would be able to keep the contents of an earthen 
vessel ** nicely warm," as Judged by tbe band, by placing it 
on the hearth, when tbe embers were kept alight all night, 
f« in those times khidliog a fire by flint and steel wis 
always an undertaking. 

My thanks are doe to Mr. C G Barrett for his great help 
In conducting these experlmenu, and for tbe focilitks he has 
afforded for oarryiiw them out, as well as to Mr. Ftlsalan 
Howard, ProC PenzQt, of Genoa, and Sir Thomas Wsrdle 

King’s Lynn, March 31 CuABUts B, FijOWBioht 

Xllogicallty ooBcoming Ohoots. 

Mb. HbbbkbtSpbncbb, exposing the various inconiirtendei 
that occur so firequentlv in tbe ghost stones of the savage reces, 
says —** How lAogicaiitief so extreme are pomiblc, we shall 
the more easily see on recalling certain of oar own illogicalities. 
Instance that familisr absardlty fallen mto by believers In 



p. 104). It seems ioOBresUng to note that the same opinion was 
expresM about nineteen centuries ago by tbe Chineee philoeo- 
pber, Waim Chung fofinoi, 27-97 ad), wboee sceptk remarks 
on the tramtions of alt manneri, handra down to bis time in the 
Middle Kingdom, for# a celebrated work mmed ** Lun Han ” 
or ** Balance of Dlicurelflita.’’ In lu twentietb book (foL 14-15 
is Mftira’s edition, KyfitQ, 1748)1 be ays —Since the bq|in- 
ning of the world, ao net has bm tbe number of the de ctsted, 
that (f enormously 
Ther efo re, should 
bodndnowto meet a 
beaeeghoeu in Us 
or two 
the 


that of the whole presant population 
06 e become a ghost after death, man Is 
U eadk rtmon the read, and should 
_ moments, he ought to find net one 
■■ir eeJ millionsM them coheothely filling 
, a foan dies by a weapon, his blood, the es- 
turns to what is termed irefoh has 

to him, hut gathering itself toto an aasorpbous 

1589 , VOL. 61 ] 



mass, looks bke the light of fire. It is the gboM of Utod* 
and prese nts an aspect quite dlffiirent ficom a live man's 
blood, and, as the essence of life has been separated from the 
man's body, it cannot resume his shape in tile. If all ghosts be 
seen in tbe form of dead corpees. you have reason to wtp^ the 
dead to become the ghoet . And, equally, a dtsordered fUtow 
might be tree In seeing a ghoet of his live nriend vWtiim Unw 
Bnt howcould heseeadead man In hii diapeof UMmor.' 
As warm ashes, even after the fin has gone out, cmi be ma^ 
produce it again, we may with MneieaeoDBagg^ the pcjUMfity 
of a dead man appearing In the mme form u alivei When we 
know eell, however, that a fire once cxdnguUwd ean never buia 
anew, it is evident that a dead man can never beeoaw a ghoW. 
And now, what is the gbott? All say It bthesoul of adeeeasid. 
Tiire, ^ it cmM ht sitm by mow, U mtgki U effmr 9 ttu^k 
naked filfy ditrsM far tk* €hik$s hoot n$ mUw cmur the 

damd ssew*/ sami, wWa the laitar Mes ma matarimiimfy taftUam 
a maUrial raimmt Soul Is an outcome of blood om nieath, 
which, though dependent on body during man’s life, tie tlw 
things ditdnrt from It 1 hence It might be still well to soppoce 
soul aUe to survive body as a ghost But the dolbei co nrik of 
nothing but threads, cotton, hemp and silk, wUch have all no- 
intercttirence of bkiod and breath imparted by the weirei’s body \ 
nor do they pauem any blood and breath of their own, 10 that 
even when they keep their ftnm entirely, they are aa anullem aa 
a human corpse: and How then could tn^ nrame their former 
shape after their total decomposition? Thus, mymg that a 
ghost appears clad necaritates the admiariofi cn Its possession 
of body t which view itself militates against the definition of tbe 
ghost, because, according to this statement, the mid gluist Is a 
composite of the ghosts of body and cloches, which u euentially 
ditmmt from the soul of a deceased individual ” 

It is curious to observe that Wang CSiung himself Is quite 
illogical In esteeming It {ust to suppose a ghost able to appear oaly 
divssted for, according to bis own propodtion, tbe soul exists 
only in bkxxl and breath , while the body, though very cloeeljr 
connected with them dunng life, is, after death, as severed from 
them as the ever lifeless and seullcss clothes; ao that, should It 
be necessary for a ghost to appear divested, it would be equally 
10 to appear dlieniDodied at tne mme time 

AprU 2. KuiiAGiTsn MiwakatA. 

PertUlaatioB of Flo were In Maw Zualand. 

On p. 16 of your isnie of November 2, 1899, reference is 
made to an artlde m the London Qmartariy Rtvirm^ by ** A 
Field Naturalist,” in which the writer expresses the ommon 
that under natural and equal oonditions, aelf-foitilimaoo of 
flowers u b^h the legitimate feztlUiatkm and the most pro* 
ducdve '* I have not seen tbe article, but would like to place 
on record the following facts, which may be of Intmest to 
botanists in tbU cooneewm. 

I have cultivated most of the common flowers of the Enropean 
and North Temperate region durum the last thirty years, and 
have kept a pretty dost record of their bdiavioar under the 
somewhat altered eonditioiia In which they an placed In New 
Zealand. In thb part of tbe colony the onmatlc conditions are 
not very diialmilar to those of tbe milder and mobter paru of 
Britain, but the Insects utf of coone, totally d i fferent. 

Previous to 1885, When bumble-bees were first introdueed 
into New Zealand, r er te l n fle w e r s, whidi were freely cultivated 
here, never pepdooed |Mic onto natoml coodltfons. But 
since the bees have bmmne namtreai and have sprmd over the 
colony, the conditlou have quite ebanged. Primrasei, cqw- 
sllpa, and the varfous hardy hybrid prnaalac aU^seed freely 
So oo paorici, croeusci (except the eommeo ydlow Datcb,. 
which does not seem to be fertUbed by the bees), Canterbore 
belb, antirrhinums, and many othen which femerly nevft 
seeded. Now we find the pfonU In the speing tme surrounded 
by crowds of self town MedllDga 

The bees vrere intfodneed, as b well known, by the Center* 
bury AccUmatbatfoii Society, lor tbe p w pose of mtObtag; the 
flowers of the common red dovci^TrMAEiMs frmiama* li 
was supposed at the time, that the Imect vnrieh. Wu inttoduoifi 
was Sambtts /erruifr^, which, by tbe way, b Uneblu to IkrtBbs 
the ffowen of red clover on acoount cif the ttotneMof ^ 
trank. As a mattof of fact, some of the nests broq^oubke 
the oofony Were theee of B, ilwrariinfr, hut amoog mm worn 
also two varMss pf B^ towrwm, and te to thb totter tor 
trunked species which b now so abundant, and 
of the intfodnoed flowers. 
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la t|^ of the fret that primroM and other flovrert ore bow 
annlJM to Modoec ie6l by the amey the becs» attempt! to 
tetfodooe tunb ioto the wDodtanoa aod ^f>ea ipaeet and to get 
them to go wild them arc lilll quite unaoccetthiL Certain 
g^B«ea» pardctUaiiy cocksfoot, owmw and Poa pratgntis^ 
an too Sflgimlrfi^ and choke out oearly all other smalt 
eegit aHniL Gva M« Tromson 

volNdlB, N.Z.f Febnary 16. 

JUBiLEE OF THE ROYAL METEOROLOGICAL 
SOCIETY. 

Royal Meteorolopcal Society attained its Jubilee 
^ on Tuesday. April 3,liaving been founded on April 3, 
i8m j; apd this fiftieth anniversary was celebrated by the 
hoUteg of e commenumtion meeting, a converaanone, 
anlja dinner 

*1110 Gommemoratioo meeting was held at the Institu* 
turn of CivH Engineers, in the afternoon of the yd inst, 
and was numerously attended. The following delegates 
from editor soaeties bad been appointed, most of whom 
were preaent, vii., the Royal Society, Prof J J. Thomson, 
FR.S ; Royal Astronomical Society, Mr. £ B Knobel, 
Presidemt, Royal Geographical S^iety, General Sir 
Henry W Norman, G C B., G C M G., C I E., Geological 
Soctety, Mr J J H Teall, F.R S, President, Institution 
of Electrical Kngmeers, Prof Silvanus P Thompson, 
F R.S., President; Royal Agricultural Society, Sir 
Ernest Clarice, Secretary, Royal Horticultural Society, 
Sir Trtror Lawrence, Bart, President, Royal Botanic 
Soaety, Major J W N« Cotton , Scottish Meteorological 
Soctety, Mr R. C. Mosaman; Sanitary Institute, Mr, 
A* Wymer Blyth , Hertfordshire Natural History So¬ 
ciety, Mr f Hopkmiou; and Oxfordshire Natural 
Society, Mr H Balfour, President The Ger¬ 
man Meteorolotfical Society sent, as their delegate, 
Prof. Dr. G Heflfnaim. 

The Secretary, haviug read a number of letters and 
tolagiipis, the President, Dt C Theodore Williams, 
e a t)toewed his great pleasure and satisfoction in re¬ 
ceiving good wishes and congratulatioos from so many 
iSneiKU, and especially from foreign meteorologists and 
meteeiologicaJ societies. He then read the address 
I which the late Mr G J Symons, F R.S. bad prepared 
for the occasion, and added some remarks of his own in 
tion of Mr Symons, and also on the work of the 


The eariiest Engitab meteorological observer and le- 
«ordtf,.of whom the work baa come down to the present 
4 aif^' kas'the Rev William Merle, whose record of ob- 
aoMtons for tbeaevea years 1337-1344 » <1111 preserved 
UlMry at Oxford Tht earliest English 
1 to»jdQ ihe weather was issued about 1530^ the title 
*<kiMrklm : Here hcgynnclb 3 m of Know¬ 
ledge of Thynget Vnknowen apperteynynge to Astrono- 
mye, with certayne necessary Rules," &c Among the 
early meteorcdogical authors and obs^vers, Mr Symons 
mentioned the Rev Dr. John Goad, 1686, the Hon. 
Robert Boyl& 1659, Dr Robert Plot, 1683, and Sir 
ChrtBtO||her Wren, 1697 

The first Engfivi Meteorotofncal Society was founded 
in 1833^ on the suggestion Mmr J G Tatem, but it 
ealy survived for a few ysar% A second Society was 
sta r ted in 1836 by Mr W H. White, which continued 
m exhumce for some yeaf%. and included among its 
mva A m the late John Ruslhk The present Society 
""unded On April 3, iSjcalty Mr James Glaisher. 
, w^ the co-operarion WF Lee^ F R.S., and 
i odhers. This was called **The Bntish Meteon>- 
until 1866k ulHta , Roytl Cbartv 
"1 ebtaiaedf tlw oune wu diui,e 4 
nl Soaety.” in 1882 Her Mejeity 
the Soouty peribiwion to Mopt 
tweiK For many yoara the Society bad 

Mi vdNtatwD j but in 187a a room wai engaged at 
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30 Great George Street, Westminster, and an assistant 
secretary appointed Since that time great progress had' 
been mMe, tm work of the Society hod greatly increased,^ 
and a large and valuable library had mn got together.. 
The officM now ooomnse a suite of rooms at 70 victona 
Street Both Mr, Symons and Dr. WiUuuns r ef erred,, 
in some detail, to the work which bad been done by the 
Society, and to the investigations which were still 
progTcm 

C^gratulatoty addresses were delivered by ProfJ. J 
Thomson. F.R. 5 ., Mr. £ B Knobel, Mr J J H TUi, 
F R.S, Mr R. C Mosaman and Mr A. Wynter Blytb. 
Dr G Hellnumn handed to the President an address 
from the German Meteorological Society, and also spoke 
of the valuable work accompushed by the Royal Meteor¬ 
ological Society The President then presented to the 
delegates a commemcnratioD medal which had been 
struck for the occasion 

A conversazione was held in the evening at the Royal 
Institute of Painters in Water-Colours, Piccadilly In 
addition to the music provided by the Royal Artillery 
Stnng Band and by the Schartau" Part-Singers, an 
exhibition of meteorological instruments, &c., was ar¬ 
ranged in an adjoining room. Thu included many 
interesting and historic instruments, among which were 
some used by Dr Livingstone in his travels through 
Africa, and the aneroid barometer used by Mr Glaish^ 
and Mr Coxwell m their fomous balloon ascent from 
Wolverhampton on September 1863, when they 

attained an altitude of seven miles from the earth 
During the evening lantern demonstrations were givers 
(i) by Mr T C Porter fof Eton), lowing the growth 
of eclipse of the shadow or the Peak of Tenenfle by tlto 
shadow of the earth, (3) by Colonel H M Saundera 
on clouds, and (3) by Mr W Marriott, tm meteorological 
phenomena and portraits of presidents of the Royal 
Meteorological Society 

On Weonesday morning, the 4th inst, a large number 
of the Fellows went down to Greenwich, and were, by 
permission of the Astronomer Royal, shown over the* 
Royal Observatory In the afternoon a vuit was paid 
to the Painted Hall and the Naval Museum 

In the evening a dinner was held, at the Westminster 
Palace HoC^ under the presidency of Dr C Theodore 
WUliami. General Sir Henry W Norman, m seapond- 
ing for the Army, stated that as semor ofltor he had 
taken Lord Roberts under 6re for the first tune. He 
also brought a message from the Royal Geographical 
Soaety congratulating the sister society on the attaiif^ 
ment of its Jubilee. Mr. W N Shaw, F.RS., in pro¬ 
posing the toast of the evetung, said that the hutory of 
the Royal Meteorological Society was fifty years of 
development and co-operation in meteorological research 
—a development which had taken place chiefly in the 
direction ot crnnbming the observations of many persons 
in different parts of the country for the single purpose of 
advancing our knowledge of atmospheric phenomena. 
Dr Williams, the President, rephea In replying for 
**The Delegates from other Soaeties,” Prof Silvanua 
Thompson, F R.S, spoke of the contact of electncity 
with meteorology, and pointed out bow that science had 
keenly interested many of the inquirers into magnetic; 
and eiectncal matters, from Boyle to Lord Kelvin, for it 
was impossible for a man to woik at physics generally 
without coming across the physics of the earth, the atmo¬ 
sphere and the sea. Speaking of the interference caused 
to magnetic and meteorologiw observations by leakagq 
from electne-hght and traction systems, he said such 
leakage was quite unnecessary It arose from the 
adoption of methods that had^ perhaps, been adopted 
without due consideration, and it was pcwtble to pi^i 
ek^tnad tramniars without corrosion of gas and wqter- 
ppes, and without disastrous consequences to meteor- 
ol^cal and magnetic observations. 
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PROGRESS IN NORTH-WESTERN AMERICA * 

T his book, exceHent of its kind, is pnnunly intended 
for the sportsman, though pMsessing also a wider 
interest Two-thirds of its contents and tne majority of 
Its illustrations are devoted to the description of those 
forms of the animal life of Western America which men 
most eagerly kill for pleasure or profit The wapiti, the 
antelope goat,” the moose, caribou and deer, the bighorn, 
the prong-Ducl 4 the bears and the bison, are all in turn dis 
cussed, generally with vivid personal reminiscences of 
their pursuit and slaughter amid their natural surround¬ 
ings Interesting chapters are also written on the seal 
and other fur-beanng animals of the Pacific Coast, and 
on the salmon of the Bntish Columbian rivers, and four 
of the later chapters of the book (pp 325-315) contain 
an account of the author’s expenences as a pioneer in 
the Kootenay distnet of British Columbia. In the open¬ 
ing up of tins district Mr Baillic-Grohman playM a 


indigenous animals that the destructive propdBtitiM of 
these modem times have fallen with direst eft et, driving 
harmful and harmless species alike towards the irre¬ 
vocable doom di extinction. 

Even while we may acknowledge that the past history 
of iife on the earth is one long record of extinction ot 
life forms, and that the spread of mankind must almost 
inevitably brin^ about the destruction of all the larger 
animals not directly serviceable to him, the process is 
none the less grievous to contemplate, especially when, 
as in this case, it is earned on wantonly and inexcusably 
in advance of the needs of the community 
Like many another sportsman, Mr BaiHie-Grohman 
laments the havoc wrought by others, while indirectly 
taking credit to himself for his own moderation and 
scientific” methods But in reading his book we fail 
to find cause for exonerating him from the stigma of 
having aided in the unnecessary slaughter of some of the 
most characteristic, most beautiful and most harmless 
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conspicuous part, and in view of the rapid development 
whicn It has und^one during the last ten years, some 
permanent histone interest wilT no doubt attach to this 
account 

Tbe reckless watte which has accompanied the inrush 
of civihsed man upon the wild lands of western America 
must have struck every observant traveller. Tbe prames 
robbed in a few years of their slowly accumulated fer 
tiliw; the grazing^ Idiids of the dry region overstOcksd 
and ruined^, tbe'^uknent forests among* the mountains 
deltroyed wholesale by fire , the mineral depdsits hastily 
and carelessly ranfoOtted—in every quarter is shown the 
same hurry to gidlp an immediate advantage wifhoQt 
the slightest rSK«ra for the future But it is upon the 
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animals of the continent It is true that to some extent 
be selected his game, and did not Inll indiKiiminately, 
but m reading his pages we are impressed tgaln and 
again with the lack of any adequate reason for the great 
aggregate destruction he chrooideSr He remarks 
^ Trophies of tbe chase can be regarded from two dif- 
erent points of view—i / from that of the natondistt aa 
more or less valuable contnbutKmft to our knbwMgn of 
natural history, and, secondly, from a purely sptttnfg 
point of view To tbe sdlentmc mvestigator dtsirpas v 
establiihmg the length, the widest ipfead or tb« | 
arc u roference of tbe 'largest oh record' of sene. ^ 
cutar speciet, it is naturally a matter of mdUbrsM ^ 
killed the bearer of tbetn^y deserving that dlMnici 
To the spoftsiaan, on the^herhaiidi who didMni to 
ad or n has wstti tmh s f W Bs <1 fim bBb Mt i 

1 haaresiKM,wWettefimtttet I 
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of WyMDing or Montana has bagged a wapiti with 
anUccai or a bighorn with homa an inch or two larger 
Chan the beat of hia own killing remainB a matter of 
inAftrOnce”(p 43) 

But the ^acienttfic investigator" need not have been 
dragrod uto the argument, it la “a matter of indifier 
ence" to him alto that an individual of a speaes already 
thofOubly stodied should m some minor charactenstic 
exoeea its fellows by an inch or two, and it ii not m lus 
interests that the indiscnminate collecting of trophies * 
can be justified 

In commenting on the abortive attempts which have been 
both in Bntish Columbia and the United States, to 
arrest the dwtruction by the enactment of oame laws, Mr 
BaiUie Grohman has some pertinent remarks He say^ -- 



truth for the * Makers of the West Until the completion 
of the first tians continental railway thirty years at,o, 
the munle loaders of white men haul made no 
senout impression upon bison and wapiti, upon 
bighorn and deer Unjustifiable as the 

rapid extinction of the red man will appear to 
our grandchildren, the extermination of the 
animals that dwelt on his plains, that roamed 
his forests, or that filled his rivers must seem 
even leu excusable, for, m their case protection 
should have been as possible as is in cmiised 
communities the enforcement of laws protect 
ing human life But the frontiersman, in 
his fierce and utterly selfish attack upon nature, 
waged a mercileu war, the like 01 which no 
country has ever seen, for in days of older con 
quests the saentific means of wreaking destnic 
tKm in such a wboleule manner were lacking 
The finely sighted Sharp breech loader, wito 
which he rcdled over in one *stand * as many as 
forty or fifty bison in as many minutes, is 
as much an invention of our time as is the 
giant powder (dynamite) cartridge, with which 
he kiAs by one explosion literally hundreds of 
salmon and trout in a single deep pool A 
vastly increased network of railways assists 
him m reaching hunting grounds Even 
the telegra]^ wire was pressed into 

service The Ume mercileu war against 
nature wm waged by the miner and prospector, 
the one^ hy depdsitliig vast masses ^ worthleu 
^Ulilbigs^ end rock Mns into fertile valleys 
t or iy setting fire to the forests m spots 
likely to tobtara^nhiena wealth Thus were 
denu d ed by ooMutnttions. which the wpter 
has ktaOwA tn mik m the Kootenay coun^ and along 
Pu|^ Sound fitrttt May to October, thousands and tens 
of thousands of square miles of country covered with the 
nwst superb woods to be seen in any part of the world ’ 

the game laws ’ The laws, and 
sufficiently good laws, were there all nght enough on 
paper, uto, is more, they had been framed at a 
suffici^Uy oAny date to have saved the bulk of the game, 
only thefo will nobody to enforc# them That was the 
crux of thi Wh^ question" ^ jj) 

But Id riigiDg Mr Grohman’s eloquent denuncia 
twna, 01^ entoot help feeling that it is his sense of 
die slauniter bavmg been dom by the wrong persogs 
and m t^wong maniwr that hu aroused his anger 


The incongruity of the author's attitude Is curiously 
exemplified in the latter part of the chapter (11) above 
quoted, where he mentions the " pettifogging meanness " 
of the British Columbian game laws and the " absurd 
jealousy of English sportsmen, and especially where he 
undertakes to give * a few practical hints concerning the 
working of the game laws of the Western States " After 
a brief reference to the wide pnvileges of a settler, who^ 
can kill game for his own use practically at any season 
of the yw, we read — 

" What it the use, one may well ask of the Montana 
law limiting a stranger to two wapiti so long as there are 
no officials to see tlmt this number 19 not exceeded ? In 
a country where in the wilder parts you can still travel 
and hunt for weeks without seeing a human bein K» It 
would require an army far larger than that of the whole 
United States to enforce such regulations And even 
were such an army available, the investment of 50/ in a 
* ranch' makes the stranger a * settler ’ in the eyes of the 
law 
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ftict that the animals have perished 


implied that lach game should have 
£E»r ** sportsmen," and not have fellen to 
bide hunters ” and ^ meat hunters' Yet it 
after all, who coa^ give the better practical 
ousdiief they have done 
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rib ■ ^Smlmna hssios tn xB ft bifh lUt oa Whom Bmi Rinr Labrador 


** In one respect care has to be txerwed %tis concermmg 
the trophies These should not he brought to the rmfwar 
stations tn numbers exceeding the listr^s htmt^ for black 
mailers^ prompted by the reward tn the tkape if hilf the 
fine have of life years more than once caused English as 
well as American shooting parties considerable trouble and 
expense The task of transporting the trophies out to the 
railway should be left to your hunter or pnde to accom 
pitsk €fter you hat e left If he tt worth hts tall wUl 
manage to get eight or ten picked heads to ike railway 
and cUspatch them^ packed tn cases, without any trouble^ 
(p 42, original not in italics) 

Now how can the author—no doubt a suunch up 
holder of our own game laws—defend this inatement 
to lawlessness ? All game laws must be essentially 
arbitrary conventioas, and can only be supported on 
a conventional basis, and if it be a enme to break 
such laws in our own country, it is equally a crime to 
break them across the Atlanuc Is, then, the nsk of 
deu^ion to be the only deterrent in these matters, 
and IS the man to be called a blackmailer on the other 
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«rdc of the water who would be called a gamekeeper at 
borne? 

While we may regret the manner in which the author 
has gained hii information, we may concede that he has 
written an interesting account or the ammals he has 
hunted, though always from the standpoint of a sports¬ 
man Of these the wapiti (Cmw camuiensi\ the ante- 
fotM-goat {Nafloc&us monkmus) and the bighorn {Ovu 
mimtana) appear to have constituted his favourite prey, 
and are consequently most fully described and tllus- 
trated. 

In the chapter on seals, Mr Grohman condemns 
pelagic hunting in unmeaSur^ terms — 

Pelagic swing is a cruel and most wasteful method 
of obtaining peltry which can be secured by 'land killing* 
at the rookenes without inflicting suffering and without 
any appreciable waste. Those who dispute this do to 
eittier mm ignorance of the true fiscts or fiom mtercsted 
niotiyes ** (p. 19a). 

Regarding the salmon of the Pacific Slope, he has the 
same olack record to make of reckless waste and rapidly 
diminishing resources, stating, on the authority of a 
Canadian Blue Book, t^t at one of the Alaskan canncnes 
^in one day 30,000 fish, of an avmge weight of 10 lbs. 
each, were thrown away because of the inadequate appur¬ 
tenances of the establishment and the suddenness ii the 
<nn " (p. 333) 

In tne later chapters of his book Mr Bailhe-Grohman 
gives an entertalnmg account of his rough and varied 
experiences as a pioneer in Kootenay, where, among 
other matters, he was himself hunted and nearly shot by 
a lawless prospector who bad a grievance against him. 
Mr Bailbe-Grohman took up from the Provincial Govern 
ment on extensive concession of lands subject to summer 
floods in the Lower Kootenay valley, and his scheme for 
the tedamation of these lands affords a striking commen¬ 
tary on the abnormal relations which exist b^ween the 
main valley system and the present drainage of this 
region. The physiog^hyof the mountainous country 
Westward from the Robies to the ocean abounds in 
Momalous characters which are as yet for the most part 
unexplained, offenng many magnificent problems for the 
etudent of the evolution of Und-forms, and of these 
none is more remarkable than the case in question. 

The Columbia nver, nsing m Columbia Lake, flows 
-at first north-westward and afterwards soutnwarcL 
throwing a loop of magnificent proportions northwArd 
Around the Selkirk Range , while its great tnbutary, the 
Kootenay, makes a similar but diametrically opposite loop 
southward, crossing the United States boundary line into 
Montana And Idaho, and then recrosimg to reach its 
confluence with the Columbia, and the two nvers thus 
goarcle a huge oval tract of mountains over yx> miles 
m length. Now, the Kootehay some 80 miles below lU 
source swings into the depreMion which contains the 
Columbia Qke, only one mile distant from it, but flows 
thence south want away from the lake. Mr Baillie- 
Grohman's plan was simply to make the circlet of waters 
ooitwlete by turning the Motenay into the lake. 

" The piece of land lying between the two watete was a 
level stretch of gravel shelving from the nver to the lake, 
the latter being about 11 feet lower than the Kootenay 
With such a ml In less than a mite it practically oeedM 
very little work, for, once a mg ditch was cut, the rushing 
Kcptenay, At that point a rapid stream some 500 fret 
vndfSt would do the rest By taming off such a larna 
quantity of water it was expected that the overflow of the 
botfbm land 300 ndfra ftirtner down would be prevented. 
It was really restoflng things to their original condition, 
for there is no douDt that a comparatiray short tiote 
back the Kooten» river ftnked at the Canal Flat, the 
nortbera branch miwing over ^he flat wbeit 1 proposed 
to make foe canal wmle the southeni occupied its 
presentMl* (p. 361) 
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But rival interests were involved. TbO CeiMldllMI 
Padfic Railway had been fda tt oed to nm flovig 
of the Columbia valley Just above High^Wi^.aiiavki 
Its authonties took alarm at the pctositifoy if 
a vast increase in volume of foe nver, and prevailed tmn 
the Federal Government to stop thq scheme. ‘ Tke 
upshot, as told by Mr. Baillie-Grohman, is by no msaiia 
to ihe credit of the Dominion and Provinctu GoVefo^ 
ments. And thus the waters of the Coluipbia mid 
Kootenay, after so nearly embracmg m fodr you^ bavci 
•till to make their separated Jouroey of^ togeuer, oeaify 
800 miles before they unite in full matunty. 

In his rendenng of the colloquial slang of the West» 
Mr Bailhe-Grobman is not particularly tuppy The 
examples he gives are generuly overdone, tiia really 
vigorous expressions being weakeMd by being crowded 
in unwarranted sequence. When he deflnet a “rustler" 
as being synonymous with a pilferer, he is d^dedly 
mistaken (pp. 376-8} The “rustler'* is a man of energy 
and resource, one fit for any emergency—a man who, m 
Western parlance, “ could hang himself up on a nail to 
sleep," and there is nq^ opprobnup implm in the term* 
The point is of sbme importance, as a stranger to foe 
country, following Mr. Baillie-Gmhinan*i usage of foe 
word, might unwittingly give serious offence. 

The illustrations oTtM book, reproduesd from excellent 
photographs, deserve praise. They have been selected 
to show the character and conditions of the country at 
well as Its animal lifr, and serve this purpose wbll, though 
they are not always stnctly applicable to the text 

G. W. L. 


EUGENIO BELTRAMI 

piY the deatk on February 18, of Prdf Eugenio 
^ Beltrami, after a long illness followed by an un¬ 
successful surgical operation, Italy has lost a mafoe- 
mattcian who did much to bring his country to the fore¬ 
front in the mathematical world almost simiffueously 
with the ascendancy of Italy in the world of politics. 

Eugenio Beltrami was bom at Cremona on November 
16, 1835, of a well-known and highly-cultured Italian 
family. After completing his school cumcnlum m his 
native town, he Went to Pavia, and then studied mathe¬ 
matics for three years under Bnoschu For Some years 
Beltrami had to earn his own living, and an appointment 
in the Administrauon of foe Italian Railways* which hq 
held first at Verona, and then at Milan, if U afforded hSm 
no scope for his mathematical abilities, at any rkte 
furnished him with the means qf subsistenoe. At MBAiq 
in i860, Beltrami became acquainted with Cremooi. 
whose influence, combined with a study of the works or 
Gauss, Lagrange and Riemann, opmed the way for hU 
development ot higher geometry, in which bnmeh 0^ 
mathematics Beltrami published nls first papers, in 1863^ 
in foe Aftnoli di M aU ma Hm , 

In the same year be was appointed prdfessor eiftra*' 
ordmanus in algebra and analytical geometry at 
Bologna, and m the following year faq becamr profimsor 
ordmanus of geodesy at Pisa, where he smqyed the 
friendship of Riemann and Bettu In 1866, BeUcaml 
returned to Bok^mUf where he occupied foe chair ha 
rational mechanics. Two yeam IgMr appeared what has 
been aptW regarded as BmrmRu mastetpieC^ tlw 
** Baggio ffinterpettanone della geomefr|a.noaTeu ^ e^ " 
m the GkmaU mgfeeMiffcs 4i NqkM We 
team that BeltfamPt attention was flret atmcM tofob 
subject by on observation of Lagrange oh mAss, m which 
geodesics an represented on a |dan by imglit 
and was fobs tan to omsider foepropecuesjofaiaftioel m 
which foe gowksics are npmented by Uqeag ea ugt jjp gt 
in cunrllinear co-ordinates. BdMmi found font dttfo 
surfrees were the nme as lui&ces of constant cnfvattiflk 
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KM th^B led to txamine the properties of the lurtace 
Of oottstant negiitive cufKature, to which be gave the 
lube of|lMdh^^lm,aiul the geonietry such a surface 
fbond to be ideotical with the fsometty of Gauss 
e^dJLohats^wtky As hii old puw and successor at 
trivia.' Prof Carlo Somighana, remancs, ^ It can thus be 
wd that ahbotwh the germs it bis lesults can be traced 
back to some of his predecessors^ eAd» m particular^ can 
tM fa oa d in the profiMnd contideraticmB of Riemann^ and 
Other advances have come sabsequently, yet his work 
represents and synthesises the most deasive step that has 
beu made in modem times by the geometnc conception 
of raat space 

Nor was the ‘^Saggio dlnteipretasione ^ by an^ means 
BehramPs only contribution to mathematical literature 
at the period under consideration. We 6nd him extend* 
lug the properties of surfocet of constant curvature to 
m dimenatonal space, and his papers on differential 
parameterSf on the flexure of rulra surfaces, and on the 
general theory of surfaces, published a few years pre* 
mously to the *^Saggio,^ are well known to mathe^ 
madciana 

In Beltrami migrated to Rome as professor of 
rational dynamics and higher analysis, and was elected 
a Fellow it the Italian equivalent of our Royal Soaety, 
the Reale Accademia dei Lmceu His sojourn in Rome 
was of brief duration, for, much to the regret of his 
faends there, he went to Pavia m 1876, where he lectured 
m foSthUmaticai physics and higher mechanics, and it 
Was not until 1691 thm an opportunity offered itself for 
him to return to Rome. It was only two years ago that 
^Itraml was prevailed on to accept the office of Presi¬ 
dent of the ** Lincei,'' mhd last year he w$s unanimously 
elected to the senatorial rank. As a general rule, how¬ 
ever, he avoided all public appointments, and the only 
other post he held was on the Italian Counal of Educa¬ 
tion. He preferred to devote his entire energies to the 
studies m which he was interested, and sought no 
sdentific distinctions, still, the laurels which he had 
well earned were frMly showered on him by the acade¬ 
mies of Brflogna, Lombardy, Tunn, Naples, Pans, 
Gottingen, Brussel^ Munich and BeHm , and the London 
Mathematical Society was also proud to place his name 
on its list of foreign mathematicums 

We have hitherto spoken chiefly of Beltrami’s work as 
a pure mathematician, but his later investigations tended 
more especially in the direction jof applied mathematics 
Hydrodynamics, theory of potential, elasticity, physical 
cMica, dectncity and magnetiiin, conductton of Heat and 
thermodynamics were oil made the subject of papers, 
eodi of which shed a bright light on some dimcult or 
controversial pomt,” 1 q the theory of the potential con¬ 
siderable simphflcations of methoo were nuuie, and the 
pqiSrB on potentials of symmetric distributions and on 
the attractions of ellipsom are described by Somigliana 
'as "true models of classical degance.'^ In the theory of 
elasticity, Lamd’s equations were shown to be mtimately 
^related to the eudidaty of space, and the generalisattons 
for spaces of constant curvature opened up a new field 
for researdi, of which Beltrami ukTeavourea to make use 
in acoounung for the uncertainties m Maxwell’s theory, 
whidi substitutes action in a continuous medium for 
actm at a distance 

The last period of hii researches was devoted to 
,4eV)tfopfaig Maxwell’s theoncs of electro-magnettr 
^P^nomena, a difficult cuk for which Beltrami’s mathe- 
diatioal knowledge wdl fitted bbn. AUwhohavereed Max- 
treatise rralisp that it conmlns many obscure Mmts 
anadesBOastrationBaf harcUyangoious nature, and most 
df tifose KdkO have foiled to follow his axgumenu have 
forfMrd the rewlfoas statemenuof MaxwOlFs 
hhr^an inquire Into the validi^ of the reason* 
^ott whkh thw were based. Beltmni, on the other 
bsbig'weli versed in th6 ait id' exact cxp ress ioa 


and the elegances of neatness of analytical fornu waS not 
contented with Maxwell’s rough-and-ready meiboda, but 
devoted long hours of deep thought to co-ordinating and 
perfecting tne Ideas which he regarded as Incompleie. 
Among his latest contnbutions to ^ Af/t dti Lined we 
notice a paper on thermodynamic potentials published in 
189s 

As a pro fe ssor, Beltrami’s lectures are said to have 
been characterised by the same perfection of style and 
exactness of form which are so conspicuous in his 
wntmgs. His genial manner and high culture made him 
a centre no leas in general soaety than in the sdentific 
world. Shskespear^s epithet,’’Cunning in music and m 
mathematics ” applies to Mltrami, and we learn from 

Signor Pietro Casaanrs obituary address to the Venetian 
Academy, that having been taught music 10 his early 
days by his mother, and afterwaiw under Ponchidli, he 
would often delight his friends by his rendennga on the 
piano of the masterpieces of Bach, Mendelssohn and 
Schumann. 

The life that has been brought to such a sad dose 
must have been in many respCcts an ideal life. Beltrami 
lud every opportunity for devoting himself to the studies 
which he chose as his life’s work { be knew nothing of 
nvalnes and petty Jealousies, as he made no enemies, 
but, on the outer band, we cannot but suppose that his 
expmence of the necessities of making the best of some¬ 
what uncongenial surroundlnss during bis years of rail¬ 
way work hu a'beneficial influence on his after lifo, in 
preventing Bdtrami from attempting to live up to a fohe 
ideal His losr adds another to toe many gaps ra the 
macfaematiosl world, but his published woras form a 
fitting memorial of their author, and several of them bid 
foir to be handed down to posterity among the mathe¬ 
matical Classics, 

we are indebted to Prof Blaaeraa, of Rome, for much 
valuable information on which this account is based. 

G H Bryan 


PROF ST GEORGE MIV 4 RT. 

B y the sudden death, at the age of scventy^wo, of 
Prof St George Mivart, the worid m general 
and science m parucuTar are distinctly the poorer. For 
he was essentuuly a many sided man 1 and although an 
energetic mid accurate investigator in several branches 
of mology, was in no sense a speaalist idtose effisrts 
were rqstnctad to the elucidation m abstruse focts or the 
elaboretion of theories in which the general public could 
take little or no interest On the contrary, ever since 
ifiyo, when he first began to contribute to the higher 
grade of popular reviews, he has kept himself constantly 
in evidence, and has thus become Imown to a very wide 
circle of readers, especially as the apostle of the evolu¬ 
tion of organic nature under divine guidance. 

St George Mivart was bom at his fother’s bouse in 
Brook Stn^ Groavenor Square, on November 30^ 1837 
He was educated successively at Clapham Grammar 
SchdblTHsrrow, King’s Collie, Lcmdon, and St MaiVs 
CoU^e, Osoott, bis adoption, m 18441 of the prinaphs 
of the Romish faith being at that time a bar to nis matn- 
eulating at Oxford, where it was bis fother's intention 
that hit education should have been completed In 1851 
he was called to the Bar at Lincoln’s Inn, but bis legal 
career, if he ever practised at all, was a brief one, and 
in a short time bis attention was concentrated first 
on medical and later on biological studies. By i86a 
MWatt had made such a reputation in medico-biological 
•tiklies that he was moinM a lecturer at the Medical 
Schotd of St* Mary’s Hospital Previously to this, In 
18851 he became a Fellow of the Zoological Society, of 
which body be was elected a Vice-President ui 1869^ and 
agam in tiqS ; indMd, he continued m the latter office 
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till i899t when he was compelled by ill-health to resign 
In his merits were recognised by admission to the 
Fellowship of the Royal Soae^ He was likewise a 
Fellow of the Linnean Society of London, of which body 
he was Secretary from 1874 to 1880, while he subse* 
(juently served for many yean on its Council, and at one 
time as a Vice-President In 1874 he was apTOinted Pro¬ 
fessor of Biolo^ at University College, Londom In 1876 
he was createa a Ph D of Rome by the Pope, while in 
1884 the degree of M D was conferred upon him by the 
University of Louvain Subsequently he was nominated 
Professor of the Philosophy of Biolof^ in the last named 
University 

Although various scientific memoirs had previously 
appeared from his pen, it was m 1870 that Jjr Mivart 
niMe hiB first appearance as an essay writer in popular 
reviews , and from that date onwards communications 
of this nature in the Quarierlv^ Fortmgktly^ and Con¬ 
temporary Reviews^ and the Nineteenth Centn/y^ have 
made his name a household word All these were 
marked not only by conspicuous originality of view, but 
likewise by a high degree of literary and controversial 
ment It is not, however, these communications that 
It IS our present intention to descnbe. With the appear¬ 
ance, in 1871, ofThe Genesis of Species” (two eaitions 
of which were issued during the first year of its existence), 
Dr Mivart may be said to have first come into prominent 
public notice , and the attention it attracted may be 
gathered from the criticisms which it drew from Prof 
Huxley and other distinguished evolutionists As it well 
known, the author in this volume seeks to put natural 
selection somewhat in the background as a factor in the 
evolution of animal life, and to bring into prominence 
the guiding action of Divine power An advocate for 
creation,” the author was careful to distinguish between 
absolute and derivative creation , stating that it was 
with the latter alone that the evolutionist had to deal 
At the same time he laid stress on the opinion that while 
man’s body was the result of evolution, the origin of his 
intellect must be sought elsewhere 
The elaboration of his views os to the relationship 
existing between human intellect and animal nature in 

f enenu was given first in Nature and Thought, an 
ntroduction to Natural Philosophy” (1882), and finally 
in “The Onmn of Human Reason” (1889), as well as in 
various senaT articles 

But on these and kindred subjects Dr Mivart could 
not have spoken with authonty unless he possessed an 
accurate knowledge of the physical relationships between 
roan and the other Primates, as well as those between 
the latter and the lower Vertebrates. And, in 1873. the 
appearance (in Macmillan’s “School Class Booiu”)of 
“Lessons in Elementary Anatomy,” and also of a 
separate essay on Man and Apes,” showed how wide a 
grasp the author had obuined of Vertebrate anatomy 
generally, and of that of the Primates in particular 
within such a small compass as the “ Lessons,” there 
are few, if any, works where the student can gather such 
an amount of information 

Dr Mivaifs great interest in the Pnmates led to his 
bemg asked to contribute the article “ Apes ” to the ninth 
ediUoD of the “ Encyclopcedia Britanmca”, and the 
excellence of that essay led, with the author's permiuion, 
to the incorporation of its substance m ’’The Study of 
Mammals,” by Flower and Lydekker To the same 
great undertaking Dr Mivart also contnbuladtheaitides 
^ Skeleton ” and^' Reptiles.” The latter ankle shqwed 
than, although the author devoted much ci bis nttaimop 
to the anatomy df Mammals, yet that other groups of 
Vertebrates engaged a considerable portion oThk ener¬ 
gies. During the seventies, for instance, he puUiaJM 
ID the 7 rutu Zoot Soc a “ Mcmoiron the Aaiaf Skeleton 
of the Stmthsonidae^'* nt%cxmd€mthm<d^Pekcamdae^ 
and a thud dealing with the structure of the fins of the 

Ha 1589, VOL. 61] 


Elasmobrencb fishes, and the nature and homokAtes Of 
Venebrate hmbs generally The first of these three 11 
an important contribution to our knowledge of the oste¬ 
ology of the Ratite Birds, bemg even at the preset 
day an epitome of the greater portion of our informatum 
on this subject And his devotion to Avian anatomy 
continued to occupy much of his attention even in ,his 
later years, as is attested by his papers on the bony 
structure of certain Lories and Parrots which appeam 
in the Proc Zool Soc for 1895 and 1896. In ap¬ 
peared a small volume on “ The Elements of Ornith¬ 
ology,” in which Dr Mivart gives his views on the vexed 
question of Avian classification In this he follows, to a 
great extent, the s^tem proposed by the late Mr Seeb^m 
To revert to nis favourite study of Mammals, m the 
sixties Dr Mivart was much occupied with the anatomy 
of the Insectivora, the results of bis work being published 
in the Journ of Anatomy and Physiology for 1867 and 
1868, and in the Proc Zool Soc for 1871 Subsequently 
his attention was turned to the Carnivora, and the year 
1881 was signalised by the appearance of his work, en¬ 
titled “ The Cat, an Introduction to the Study of Back¬ 
boned Animals, especially Mammals ” To a great ex¬ 
tent this volume was modelled on the hnes of Huxley’s 
“ Crayfish,” published a year earher And it affords an 
admirable example of now the detailed study of one 
particular animal may be made the starting-point of a 
general survey of its near and remote kindrM 
The study of the anatomy of the Cat naturally led Dr 
Vivart to devote his attention to that of the other Carni- 
\Dra , and in 1882 two papers dealing with the classifica¬ 
tion, distribution, and anatomy of the iEluroid Carnivora 
were published by him in the Proc Zool Soc Three 
years later (1885) these were followed by a memoir m the 
same serial, in which the Arctoid Carnivora were dealt 
with in a similar manner The amount of detailed work 


in these three papers, and the elaborate manner in which 
It IS classified ana arranged, is worthy of all admiration, 
and renders them a mine of information for the 
anatomist Unfortunately the author paid no attention 
to the pal^ntological aspect of the subject, and was 
accordingly unaware how essentially false and misleading 
18 the division of the Carnivora into the iEluroid, Cynoid, 
and Arctoid groups. 

After devoting so much time to the study of the first 
and third of these groups. Dr Mivart turned his attention 
to the third, and in 1890 three papers on the Cnm/o# made 
their appearance in the Proc Zool Soc In the same year 
the quarto “ Monograph of the Cantdae'^ saw the light 

To this long list ot literature, which only embrues a 
portion of Dr Mivart’s work, it must suffice to add that 
a small but useful little volume from his pen, enutled 
“Types of Animal Life,” made its appearance in 1893. 

I^e resiUt of all the work bestowed (hb the Carnivora 
and Insectivora was largely to increase our knowledge 
of the anatomy of these gmpt, the roost reinaikabie 
feature conneaed with these investigations bemg fbe 
care bestowed on the arrangement and tab ulation S the 
data acquired In this respect Dr. Mivait's work is k 
model for future investigators 

As a lecturer, Dr Mivart was frequently before the 
public, both at tbe Zoological Gardens and at the Londob 
Institution, and he had that charm of manner and Inton¬ 
ation which could surround with a halo of intaiett even 
the driest and apparently most unprtttiiMBg subjects of 
zoological research This ebann of roanaer^latirely due 
to a suave and M fashiohed courtliness which survives 
only in a few Tnitances at the present day—was equally 
consmcttooa ibthe ordinary Interconree of life. And to 
all mho oikmid tbe pnvikgp of his a cq ua fa ta n ce aa4 
fnendship^ his cordial Qreetiiip^ whether when acting w 
the #1^# of host, or at a ca|n|l|bentiiit^wiU loogsi^4^ 
as a pieasant memory of a reroaifahiO au# 
pcrst^ity. • TLU 
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NOT£S. 

Tab Htul^ liMorkl St4tae will b« unveiled ut the Natunl 
HWtoty Hutnm on April 38, et i 15 p.m Sir J D Hooker, 
G CS I, FILS »wbo WM Huxley's hie long tod most intimute 
friend, will prcMt the ttutue on bchulf of the lubecribefB, and 
H R*H« the Prince of Wales wlU receive It on behalf of the 
Trostees of the British MttMam. Invitations are being sent oot 
to the subscribers, and seating accommodation Is being prepared 
Cor about three hundred persons expected to attend , there will be 
additional aocommodation for thoee wbo are content to stand In 
the galleries overiooking the ceremony The statue, which is 
in white marbU, Is the work of Mr O Ford, R. A., and will be 
mounted on a marble pedestal, and placed under the arch of the 
first right hand re ce ss on entering the Hall of the Mumm. 
Thb pocitlmi has been deddcd upon after careful eonsidentlon, 
and trial with others, as fufilUng the conditions of lighting, Ac , 
which will enable the statue to be seen to the best advantage. 

Invitations have been sent out for the first (or gentlemen's) 
smrde of the Royal Society, to be held on Wednesday, May 9. 

The eighth "James Forrest" lecture of the Institution of 
Civil Engineers vnll be by Sir William Preece, K.C B , F R.S , 
on Monday, April 25, the subject being "The Relations 
between Electricity And Engineering *' The lecture will be 
repeated on the afternoon of the followmg day 

Prof W Hittorf, professor of physics at MUnster, has 
been elected a eorrespondant of the Pans Academy of Sciences, 
in succemloa to the late Prof Wiedemann The election of Sir 
George Stokes as Foreign Associate of the Academy left a 
vucanoy for another eorrespondant in the section of physics, and 
Prof Van der Waals has bUn elected to fill It 

The nest meeting of the Physical Society will be held on 
April 27, at 8 p m , at the Solar Phyiict Observatory. South 
Kensington, when Sir Norman Lockycr, KCE, will give a 
short account of the physical fwoblemt now being investigated 
at the Observatory, and their astronomical appUcaUim. If the 
night if fine, the 36-jnch reflector, and 10-inch and 9-inch 
refiractofs, will be used for the observation or photography of 
celestial ol^ects and their spectra. The large Apps-Spottis 
woode coH and Rowland gmtiag will also be shown In 
operation 

The following are among the lecture arrangements at the 
Royal Institution, after Easier —Dr Hugh Robert Mill, three 
lectures on studies In British geography, Dr Alexander Hill, 
two lectures on brain tialue considered as the apparatus of 
thought I Prof Dewar, four lectures on a century of chemistry 
in the Royal Institution, Prof Sunley Lane Poole, two lectures 
on Eerptia the Middle Ages i Dr Alfred Hllhcr, two lectures 
on South Africa^ past and fntuie. The Friday evening meetings 
will be lesumed on April 27, when a discourse will be given by 
the Right Hon. Lord Kelvin on nineteenth century clonds over 
the dynanfeal theory of heat and l^ht 1 succeeding diacouises 
win probably be given by Prof T. £ Thvpe, Prof J A. 
Ewii^ Mr Francis Fox, Sir Heucy Roeeoe, and others. 

.On the l e nnwi m end a ri cB of ihe Fire Brigade Committee^ | 
Wm LqbAm. CounM CcmibB huve agreed to accept the offer 
of the WMei^ TriggiUph end S^nal Company (Marconi 
qfRem) to IhMul ebA pBhttaM for a period (d two yean, in 
oMridesariuB uf fMt >n*wl payaiBBt of 50/, the neeesaaiy 
oMptrical iriAnnh)|B(|l'foi Ubem coBMounintioa to be main- 
wMA fifi ifolk.in at Gkruatbam Green and a 

tompofgqr to MttohaBi Ubu, Stieatbam. 

iPlor A* R* FbUVTR, F R.S,, hat been elected a member 
wJht AthcnvufB Qub under the provislqps of the rale whirii 
•h^MSMiiheBBaaaJoleetioiiof nine persona'^" of distinguished 
.eWHDorIttwriaBoarlMCBra, thaem, or for pubttc aarTkes." 
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The first of a series of four soological leetures will be de* 
livered in the Zoological Society^l meeting room on Thuraday 
next, April 19, at 4.30 p.in. Mr. A. Smith Woodward will 
speak on the subject d the animaU of Australia, and will 
discuss the diflicult questton of the origin of Australian fauna. 

Dr W S. Church has been re-elected president of the Royal 
College of Phyridansof Londem, by a practically unanlntoiis vote. 

The BHiisA AMtca/ ymma/ states that, by a recent order 
of the French Army Medical Service, medical officers are 
difcctcd to me injections of antitetanus serum in large and 
repealed doses in aU eases of pronounced tetanus. This order ts 
based on the foct that experience has riiown that such injections 
have a fiivourable effect in many cases. 

The exhibitioo of pktaics by the National Record Association, 
at the rooms of the Royal Photographic Society, will cIom on 
Saturday, April 21 On Wednesday, April 25, Mr F H 
Evans will inaugurate an exhibition of hu photographs (malnl) 
architectural) at 8 p.m with an address. Tickets may be had 
on application to the secretary of the Society 

To afford an opportunity for observing the total solar eclipse 
of May 28, from the deck of a ship, the Orient Line have 
arranged to navigate the Royal Mail steamer Ormuw so as to 
bring the riup upon the central line of totality, off the coast of 
Portugal, at the ume of the eclipse. The journey will be from 
fxmdon or Plymouth to Gibraltar or Marselltes, and the Otmua 
will leave London on May 25 Passengers will be able to 
return from Gibraltar or Marseilles by sea, or can travel back 
from Marseilles overland The complete journey can be made 
in fifteen days 

Scisnt* states that Princeton University will send a party 
to Wadesboro’, North (^roUna, to observe the eclipse of May 28, 
that place having been selected because it u the most easily 
accessible of the stations where the weather probahiliiiei are 
equally good The party will probably consist of Profo. Young, 
Brackett, Magie and R^, Mr McClenahati, Mr. Russell and 
I Mr Fisher, with perhaps one or two others The work under 
I taken will be m^nly spectroscopic, including, parlicularly a 
determination, both photographic and visual, of the position of 
the corona line A set of ^otographs of the corona will also 
be taken, and careful visnal observations will be made to 
determine the relatJoiu between tbe corona and the solar 
prominences. 

Sir Andrew Dour.iJts Maciai.an, whose death 11 an¬ 
nounced, was born at Ayr on April 17,1812 He was Suigeon 
General to the Queen’s Bodyguard, Scotland, vice presideni 
of the Royal Society, Edinburgh, honorary member of the 
Royal Medical Society, Edinboigh , professor of medical juris 
prudence and public health in Edinbargh University from 1862 
to 1892, when be retired , president of the Royal College of 
Physicians, Edinburgh, 18841 and president of the Royal 
College of Surijeons, Edinburgh, 1859'^ 

We have just received news of the death of Mr George High 
field Morton, well known for hu researches on the geology of 
Lancashire and North Wales. Tbe first edition of his "Geology 
of tbe country around Liverpool" was publisfaed in 1863, a 
second edition, which Included an account of the north of Flint 
riiire, was issued in 1891, and an appendix to this work, with a 
geological map of tbe district, was published in 1897 Mr 
Morton contributed many papers to the Liverpool Geological 
Society, of which he had been prerident, his more important 
researebes bemg on tbe Glacial and Triassic deponts near Liver¬ 
pool, and on tb» Lower Garbottiferoas rocks and foesils of North 
Wales. He was etacted a Fellow of the Geological Society in 
1858, and was awarded the Lyell medal in 1892 He was a 
ooiutant attendant at Section C of tbe British AssocUtkm, and 
waiUghly estecastd byatlwbokDewbim,ataquiet, unoAcota- 
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tloov, but mott realoiu and enthatUallc worker He died on 
March 30, aged seventy three 

It woi announced at the opening meedng of the InMiturion 
of Naeol Architects lost week* that the councU have accepted on 
invitation from the president of the Association Te^nlqne 
Maritime, ML.de Busqr, to take port in the Inteniatkmal 
Congress of Naval Architects and Marine Engineers, which is 
to be held in connection with the Peris Internationa] Eshibitlon 
To promote the loocesa of this Congress, it hu been determined 
not to hold a separate Bummer meeting of the Institution this 
ymi* An invitation has been received amt accepted from the 
Lord Provost, Magistrates, and council of GIoivdw, to visit that 
dty In the year 1901 The council have awarded a gold medal 
to Mr J Bmhn for hli paper on The Stresses at the Dh 
dmtlnnities in a Ship's Structure," and a premium to Prof W £ 
Datby for his paper, ** The Balancing of Engines with special 
Reference to Marine Work ’’ In the course of his presldsntiol 
addreii, the Eori of Hopetonn referred to the necessity for 
restricting the employment of wood In all fighting ships. Many 
foreign nations ore entirely abandoning the use of wo^en decks 
and wood fittings In their military marines. Among the sub¬ 
jects of papers brought before the Institution drere -*The action 
of bilge keels, by Prof 0 H Hryan, F R.S , changes and 
developments in the construction of ships for the mercantile 
marine during the last forty yean, by Mr B. Martell. dis 
tribution of pressure due to flow round submerged buriiM.es, 
by Prof Ilele-Shaw, F R S t strength of elliptic sections 
under fluid pressure, by Csptsin W Hovgssrd, ibystenous 
fractures of steel shofrs, by Signor K. Chanter t esperi 
mental method of ascertaining the rolling of ships on wsves, 
hy Captain G Russo i Influence of depth of water on the 
resistance of ships, by Major 0 Rota i and the balancing of 
■team engines, by Herr Otto Schlick. 

An toteresting illustrsted article upon the construction of the 
electric railway to the summit of the Jungfrau, and the electric 
focomodves in use upon the completed sections, appears in the 
Smpminng (April) The toul expense of boring 

the tunnel, wbieh will be ten kilometres long when completed, 
is expocted to be aoo,ooo/ The method of boring is to pierce 
a series of holes about a metre deep with two etectnc dnils, and 
then to explode cartridges in them As the blasting operations 
con only place about four times a day, the daily progren is 
componuively small—only four metres. The debris posses Into 
tipping waggons worked by an endless rope, and is emptied out 
at the nearest cross tunnel At the entrance to the gallery there 
is a tempdfoiy building oontainlng two three phase aoo-kllowott 
tnn^ormers, reducing preAure from yooo to 500 vdts. The 
three-phase, low tenaioD currents thus obtained ore used for 
driving the electric drills, working a ventilator to clear out the 
smoke after on explooion, and providing power to melt snow for 
the drills. When the tunnel reaches a height of above 3000 
metres, it u expected that difficulties will be encountered on 
oocodnt of mountain sickness. At present the minority of the 
irorkmen employed ore Italians, bat above 3000 metres it Is 
olmoat certain that they will have to be replaced by Swim 
moontalneeri. The lost station df^the railway will be about 
66 metres below the summit, which is 4166 metres above sea- 
level, and the Jourb^ from it to the summit will be oecompUahed 
by means of a lift. A permanent meteorologioal observatory wU 
be erected on the enoHitit, the Railway CoMmbsfoa pioviduig 
looiboo francs tpifords iu establishment, and 6000 francs 
annuollt towards Its molntanance. 

A PftkLiMiNAJiY report on the deterrainatfoo hi the mass of 
a cnhfo dedmetrO o( wofor Is pnbHahed to the «vr6a«x of 
thi Frendi Intematlqmd Coi^ltec of Weights and Msosuces, 
by Dr C KGeUlmurie. The method adopted Woa aseenriuMy 
the same klttoec taitd fri previons determinations, ooimlstliig in 
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the obeervotion of the weight of water di^doced by a body 
the dimensions of which were carefully meosnied Dr GnlUamDe 
employed cylindrical forms, and from the mean df dhtwratbus 
mode with five cylinders of varying dimenlkMi^ the ipedfio 
moss of water at 4* was found to bo 0^999956. 

Some observations on the influence of hearing ob the pMslge 
of electricity through rarefied gases ore ooatrffaoted to HVU^ 
by Hen J Stofk. When the ipaei bttiwaii 
the electrodes is Just suffiaent Co prevent a diselibtilB from 
place, the introduction of on Inmndeseent body eottSes the rib” 
charge owing to the resistance of the gas decratilof on Ita befog 
heated Similarly the foil of reslstanoe caeeed'by the use of enr 
incandescent koriwde enables a comporarively small eleetrdv 
motive fbioc to produce a luminous discharge. Herr 'StoHc hW 
passed on to consider the cose where the eleqtromodee fdnk H 
about 100 volts, higher than that which Would Just luAec for 
the discharge. In this cose it is found thtt by the IntrodBCtkiii 
of a white hot body all luminosity may be ntode to oeoao, the 
electrie discharge being dork. This effect the author fittrifoUca 
to the heated gas having lost its power of phosph ir eu os dmfog 
the passage of electricity, a tmilifonBaUoii which, moreover, is to 
be aooounted for by the gu becoRniug dusoclated by the octfoo 
uf heat, coupled with the property that no phospborsacence 
ooenrt in a dissociated gas. 

A oEiNVBSTiuATiON of the quemoo os to whether the 
visc.aity of dielectric liquids u affected by a uniform electto- 
4atic field Is given by Dr G Foeber and L. Finoosi m the 
db/ ^ /MaU y4/t4/0, lU. a. Contrary to the rssulu 
of Doff and Quincke, no variations in the viscacity were ofo 
served to be caused by the electric field. The method of 
expeiimenung was to measure the time of efflux through a pob 
of liquid condensers, and the liquids operated on were dlsUUed 
water, ethyl-alcohol, ether, bensol, oil of turpentine ofid 
sulphide of carbon. Tbe times of efflux vary slightly in 
Individual experimenU, owing to errors of observation , but 
there is no difference between the means of the results for 
charged and uncharged coodensers beyond what is naturally 
attributable to accidental causes. 

The chief theorem of Lie's theory of continuous groups re- 
oeives discnsslon at thf h onds of Mr Stephen Elmer Slocum in 
tbe pages of the of tbe American Academy of Arts and 

Sciences. The theorem in question is that a particular systeip of 
r independent Infiniiesfoial tmnsformouops generates h oon- 
unuous group with r parametere, that is, a group with 
r ponuneiers in which each transformation con be genkt- 
at^ by on Infimtesimal tiansformation of tbe group. I^ol 
Study, however, bos shown that, notwithstanding the in- 
finiterinial transformations of the spctisl linear homogoiteous 
group ntiify Lie's criterloD, nevertheless, not every tmns- 
formsuon con be generated by on infinlterimol tronaforntatfon 
of this group. Consequently Lie’s theorem is mb^ect tp cintatn 
limiutlons. So for os Mr Slocum is aware, tbe pr ec is e tetire 
of the error hu not been pointed out, and to shoif wherefo h 
coniistB Is tbe object of hla paper. The author corriei oui ^r • 
porticulu group the succc^ve steps in Lie's demflostihriem of 
the first fundamental theorem of his theory, npon WUeb the 
chief theorem, nkmely the second fttndomental tbeeiem, mtsi 
At a certain p^ in this demaostiaridn on aasmtoptloa is Blade 
in which Lie’s error oonsiits. 

In the Zt/iuJb^ for Januatr, Dr 

Hergcaell coDtindet his valui^ diseasrion of tM imdtt W 
recent foternationol balloon aacenOi In thfo ps^ he ilUaifMi^ 
the effect df tbe density of tbe air upon the coefflekat bf 
inertia of a ventilated theraoBMtev. With secpslet tOi t^ 
osemiu of unnoaved balloons, he finds that the Tighforligt 
thermometers, oliboegfa they be properly pioteeinfi 
lolsr rtdiatfon^ only give oeettiate vinfits Mag the eec Snt , 
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fiid thftt CTM th^ malu feqnlrt ft tvo /old coiT8ctlon» ovrlng 
to febft iftdjfttloD of the pertl of the bftltoon in the vicinUy of 
tho ithenbo mc teti ftad to the iluggishnw of the InetromenU. 
The obMrvmthme doling the dcecent mut be used ftrHh peit 
Cftutloop «■ ia Wjoss cttes the thermooieten ere coated with a 
^pgAoffttpeoftS vftpottr, which ohetracU Aeir proper working 
trith i npe ct le the tempermtore cooditloiii of the higher ait- 
ttiftlt^ tte obeervadooft np to an fthittide of lo^ooo metres 
•how in all eases a decrease with height of 40* C. or more. 
In Dp easa is a decrease in th^ magnitude of the eariatlon 
diown inewaairy alUmde. The vartoos ascents show a 
great moWUty of temperat u re aceordmg to locahtyp at the 
same boor dHUeteoees of 30*-4ar C have been recorded in the 
higher strata which are only a fcw hundred kilometres apart 
Mn.< R. t> Ward records In the Bptim AMual and 
Smr!timl eooM bbeervatioDs on the condition of the 

air of an artificially heated room as regards moisturci during 
winter months. Hit ofaserratlons show that the atmosphere of 
a room is often drier than that of many desert regions. 


The Ladan earthquake of July 19, 1899, is described by Dr 
A. Oancani in the hut B$lUUiHO of the Italian Seiamological 
Society At Frascati, Mtnno and GrotcaferraU, much damage 
was caused hy the shock, and several interesting examples are 
described The record obtained by the great seismometrograph 
at Rocca di Papa shows two very distinct phases before the 
principal movement began, tbs first of which Dr Cancani con 
ildera as tesponsible for the p^or effects on animals, and the 
second for the preliminary sound heard by man The shock 
was felt oyer an area of about 80,000 iq km , and was also 
recorded by a seismonietrograph at Cstania, the waves having 
travelled there with a mean velocity of 5 5 km per second 
Earlier on the same day occurred the explosion of Etna, and 
the rainfidl for the seven previous weeks was nearly three times 
the avenge for the time of year 

It is bnt too seldom that our military officerB stationed in 
remote districts devote some of their spare time to the investiga¬ 
tion of the natural history of the surrounding country, and we 
have therefore the more pleasure in welcoming a paper m the 
/eans. BsiaUc S»c Brnga/^ for i 899 r by Capt A. H Mac 
Mahon (son of General MacMabon), on the fauna of the Gilgil 
district The author has added the Ermine to the list of Gllgit 
mammals, and has also shown ihat the Bhaml {Ovif noAtm) 
extends westward into the Hunca valley —To the mme journal 
Mr. de NicSville and Major Manderi contribute a paper on the 
butterflies of Ceylon, containing a complete list of the founa. 

ABROUIALcolour«vanatioDi In British Lepidoptera forms the 
iab|dct of a paper (iUustrmted by a ooloarcd plate), by Mr 
Fnthawk, in the April number of the JSn/omAia^ist Very 
cttriom is a brown Variety of the Tb^er moth, in which the blue 
^mts on the h(nd wings are, however, retained. In this com 
immioatlon the author vety properly relralns from giving names 
to suck individual “sports.** Not so a writer m the Apnl 
number of tbe JmtrmU §f who proposes to desigMte 

a whUc UDsU from Gibraltar, svanswraAi var a'Aa. In 


view of the pr ese nt employment of trinomialism to indicate 
gCQgnqfolcal laces, such a usage Is quite unjustifiable. 

Tax iMrd of the livcrpoot Ma^ Biological Committee's 
'MembM 00 typical Briilah'MariBe Animals and Flams is to 
)iia4[^iiMlertha tide of “ EcfalntfK,** by Mr H C Chadwick, 
jt Is ihidmlratdy written and bcgUtifolly Hjluitrated ** booklet” j 
Mt If tb*. flfitor wbbes to atUact popular attention to this 
•stfo^. woaUk not be better If he used the names “ Cockle ” 
al^ ^^1|ta4tddn ” In place of ** Caiaum” and “ Echinus ” ? 

oTdfo of the Fhlladel^ Academy of 

Jaduai^ pjtooMpaxa inUresdng paper,Vr Mr* t. Stone, on the 
BbdalmA ffarlHOals collected by a leecnt expedition to Point 



Barrow, Alaska, stated that, so for as the antiers are ooii« 
oemed, the Barren ground Caribou of Alaska is Indisttogulshable 
from the Greenland Carflxm (or Reindeer), although the two ato 
generally regarded as distinct mces. 

Prof Sydney Young, F R.S, contributes to tbe April 
number of Gawf Wmrds an apptecia^ of the Ufe and work of 
Dr W H Perkins, T R S The article is the third of a series, 
entitled “ Prant l^y leaders of Sdeocc.” t 

The first number of a new quarterly— Th$ Bumwu 
has been received Mr G Bernard Shaw writes pleassntly 
upon nothing hi particular,under the title of “The Conflict 
between Science and Common Sense ” He seems to be grieved 
becauM science is progressive, and that cherished beliefs of 
yerierday are disturbed by dliooveries of lo-day Mr. W H. 
Hudson laments the dJmppeaianee of the Fane Wren, or 
Dartfbrd Warbler, from meet parts of England. Other arl^les 
deal with various ethical and humanitarian subjects. 

The discovery of Dr Cohen that metallic tm can exist in 
two modificatjoas, white and grey^ only one of which is staMe 
at a given temperature, led him to study the velocity charge Of 
white tin Into grey tin (see Nature, p 330) It was found that 
the velocity for tbe temperature mteryal, 10* to ao** C, was e^* 
tremely small, so small that years would be necetniy to prove 
the change Dr Cohen now quotes {Zatschrift fur PkyH^ 
haiiuk^ CAsflfi#, 28 , 59) some remarks of Dr Gowland upon 
the condition of a pewter vase of date about 350 a o , from 
which It would appear that the change into grey tin was prac¬ 
tically complete after 1500 years, a conclusion confirmed by a 
dilatometrfo study of soom of the material 
The field of research opened up by M Becqueral by hii dli- 
covery of the mdiation from uranium salts, is now being rapidly 
enlarged by many workers. Betides the radio-active elements, 
polofilum and imdlom, discovered by M and Mme. Curie, 
particulars are given M A. Debleroe, in the Cemptts rvndN/, 
of another element having similar properties, bat Monglng tp 
the iron group of metala It Is extracted, like polonium and 
ladinm, from the residues from the treatment ofpitcbblend, and 
is named by the discoverer actinium As u the case with all 
these elements, they have not been obtained even in an 
approximately pure state, (he most that can be done being to 
concentrate the radio active material in certain precipitates. Thus 
the chemlqal reictlons of the most active actinium material so fitr 
obtained, and alsu the spectroscoplcal examination, show that tbe 
product is an impure thorium. It can be shown, however, that 
the effects obser^ are due neither to polonium nor radium 
The additions to the Zoological Society's Gardens during the 
past week include a Chsema Baboon ( Cyncetphaha porcarims^ 4 ), 
a Vervet Monkey {Ctreepitkteus imitmdit, 9 )> two Yellow billed 
Ducks {Awu undulafa) from South Africa, proented by Mr J 
E. Matcham, a White collared Mangab^ {CtrcoctAus ru/ 
iaris^ 9 ), a Ludlo Monkey (CeranpuMgcas lud%o^ 9 ) from West 
Afrl^ prettnted by Mr. D J Jones i two Bonnet Monkeys 
(kfacacM Hnitus^ d 9 ) from India, presented by Mr T W B 
Undgien, a Fennec Fox {CMifi rmfir, 4 ) from North Africa, 
presented by Dixon Bey, a Marabou Stork {Lipuptilms 
from Africa, presented by Mr Justice H. G. 
Kelly, a Wedge tailed ^le {Aymia uMdu-) from Aus 
tralia, presented by Colonel K. B. Ingram, four Spot blUcd 
Docks {Amu pouiMymkd) from India, p rese n ted by Sir 
Ed. Chas. Bpek, K.CS I , a Common Duiker {CtpM^ph^s 
drVkM«/,9)fromwSouth Airies 1 a Small clawed Otter (Z^iffrw 
a Bengid Monitor ( P^atamtu Aett^aUiuis) from India, 
a Common Hare {lApns Bntith , a Greater Sulphur 

crested Cockatoo ia/^a) from Australia, deposited * 

two dquIneUike Phalaiqtets (AfawrM bom in the 

Gardena. 
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OUR ASTRONOMICAL COLUMN 

Rotation Puioo or Venus —A telegnm juit received 
from Herr BecUund, throogh the Centimiitdle at Kiel reads as 
follows 1—*' From four spectrograms Belopolsky has been able 
to confirm the tkart rotation perm of Venns." 

Elliptic Elbmbnts or thb Vabiablb Y Cygni —Prof 
M C Dnn^, of UpsaU, has computed the elhptic elemenu of 
the Algol Variable V Cy^» and pves his resnlts with a derived 
ephemeris in the Astrommiuks NacAruAiin, Bd 152, No 

3033* 

RUmgnU of 

Epodi 

Anomalistic motion of apee hne 
Eccentricity 
Anomalistic revolution 
Semi raajbr axis 
Photombtbic Observations of Mbrlury during Soi^r 
EcUpsbs —Dr G Muller, of Potsdam, has for some years 
made systematic measurements of the brlghtnem of the 
planet Mercury for phase angles varying from 50” to lao** 
No observations could be made nearer than 50* from 
the sun. From his results, he finds that the relation giving 
the light curve of Mercury is almost identical with that 
obtained by other workers in the case of the moon This 
similarity could be very severely tested If the brightness of the 
planet could be determined directly at the phase>angles from 
o* to 50® In the AitropkysicoU Journal xi pp. 144-147. he 
suggests that an excellrat opportunity to carry out this work 
wiTTbe presented during the coming total eclipM in May looa 
The phw-angle for Mercury at tlm time of the eclipse will be 
about 7*. and its angular distance from the sun about 2® 

Venus will be the most suiuble object for comparison, being 
about 40® east of the sun at the time of the eclipse, with a phase 
angle of i n® It will be advisable to use small objectives of 
very short fmt. so that the imam of the planets may appear 
ms practically |wints of light. it is also aesirable to employ 
only those photometers with which (as is the case of Zulln^H) 
Che effect of the different brighincas of sky background is 
elimlnsted 

Variation of Latitude.— Prof Th Albrecht, of Potsdam, 
gives a rhumi In the Attronomtstke Naekrukitn^ Bd 152, 
No. 3633, of his continued dUcuision of the results obtained at 
variona stations for the motion of the earth's pole. The obaer 
vations have been made at the following stations i—Tokyo. 
Kaian, Moscow, Pulkowa, Prague, Potsdam, Lyons, New York, 
Phlladel{^ and Washington, during various periods extend 
ing from 189a 3 to 1899 9, The co ordinates of the pole as 

deduced ' - 

Prof 
1895 6^ 

opposite direction to that followed since, although several com 
plete revolutions have Uken place* 

Planetary Work at the Manora Observatory —Herr 
Leo Brenner communicates to the NalurBoUionuhaflhcho 
Wockomsknfi^ Bd. xv No 13, pp. 145-lM his report of the 
work done at the Manora Observatory during the past year. 
Besides the diawing* of the planetacy markiE^ which is the 
chief undertaking of the inttitution, the scope of routine work 
loclud^ obserraaons of the sun, lodiacal Ugnt, double stars and 
Bseteors. The report ia illustrated by twenty*eight reproduc* 
tiotu of drawings of the planets M^ Jupiter and Saturn, 
showing the varmtts markings mentioned In the text The spou 
on the hall of Saturn appear to have been continually seen 


rom 1092 3 to IB99 9, I he co orninates 01 me poie as 
:ed from these new results are plotted in continuation of 
Albrecht’s former curve During the period 1893*0 to 
6, the motion appears from the curve to nave been In the 


S IXTY yaus ago the United du) 
oomkid Mdia. T»«r that eoontr) 


THE DEVELOPMENT OF ASTRONOMY IN 
AMERICA a 

stata had teaicaly a aiagla 
,fMd for the pufsolt of astro- 

_ : coontry is pos i s ro ed of the finest 

obaeralorlts la tho worfil manned \Sf obsenren of the greatest 
who dcfvote theaaelvis ontuingly to the advancement of 
the oldcrt of the Tf*7"r** 

The neetai of the Aneikaii aitraaaiMn dnitaiK thia ihoit 
period iMe been Mnatkable. To them we owe ImpoitaK dii* 
een eri ei dM ptectow Meofda in ncarty even biaadt of theo* 
ntleal and praedoal mbonomyi and eveolnliir of kta yaan in 
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the department of astronomical phyiicE It is laposrible Yiere 
to recount the whole fniits of their labours, but It U worth wAiQe 
to recall a few of the results which we owe to their industry. 

The first striking discovery in America waa tl^ of Hyperion, 
the seventh satellite of Saturn, by G P. Bond, In 1848. In the 
same line work. Hall was rewarded in 1877 by discovery 
of the tiny satellites of Mars, and mors recently Baroird 
astonished the world by his detection of the fifth mtellite of 
Jupiter, while Pickering claims to have estabIMied the existence 
of a ninth satellite of Saturn. In planetaiy stodJsa gsoerally, 
the Aroericaas have been well to Uie front, and we uve peen 
the unusual spectacle of a powerful refractor primarily dCifoted 
with marked success, by MTr Lowell, to the deilneimjiMi of the 
surfaces of our nearest planetary neli^boun Nameroos msa 
surementi of the dimennons of the various raembecs of the s^ar 
system have also been made, and the theory of thdr morions has 
been greatly advanced, notably by the well Icnown Invcsrigarions 
of Newcomb. 

Cometary astronomy baa likewise benefited by their seal, 
many new discoverius having been made, and the orbits of a 
large number calculated ; in tols branch the Americans arc now 
more active than ever, no less than six of the seven new comets 
discovered In 1898 bring to thdr crediL Important invesriga 
tions relating to meteontea and the orbits m meteor surarms 
have also hem carried oot, and the name of Prof H A. Newton 
will always be associated with thia department of astronomical 
research 

Sidereal astronomy has been ennehed 1 ^ numerous star cata 
logues, and doable star observation has boon brought to a hi|^ 
sundard of perfection by the assiduous efforts of Burnham, 
Hall and See, while Plckenog's Harvard Photometry" has 
given us an invaluable record of the magnitudes of thousands 
of the brighter stars. The study of varuM stars has also been 
very productive, our most important catalogue of these objects 
being due to Chandler, while a unique atlaa of vanahto stars Is 
in course of publication by Prof Hagen , here, as in many other 
directions, Aof Pickering's ingenuity has be^ displays, and 
he has shown among other thlnin how variables of wort period 
can be readily delected, and Uie changes studied, by photo¬ 
graphic means. 

Our catalogues of nebuke discovered since the time of the 
Herrohels inriude a large number of enlriea to the credit of 
American observers, Lewis Swift having specially distinguished 
himself in this field of work 

Notable work has also been done in the domain of solar 
physca. Young’s ohservarions of the chromoephcric spectrum 
have only been surpassed by Che most reoeftc eeUpee photo¬ 
graphs, and Prof Hale was the first to initiate a regular photo¬ 
graphic record of the forms of the chromosphere and Momi- 
nences. Quite recently, the great telescope of the Yerkei 
Observatory has been UM for a very detailed examination of the 
spectrum of the chromosphere, am even the moat minnte 
structure of the carbon fluilngs in the green haa been sucocas- 
fully observed /o Prof Rowland we owe a great catalogue of 
close upon twenty thoamnd of the Fraunhofer uiies, the poritloni 
of which are stated with a degree of accuracy never before'- 
attempted t and physicists and astronomenthrooghont the world 
are indebted to tmi obrarver for the mAgnifioent diffsacrion 
grariqgs which bis skill has placed at thrir disposal. By the 
Invention of the bolometer, Umgley has op en ed np a new region 
of the spectrum, and hu made numerous important observatwns 
by its aid At the pr esen t time a committee of American 
astronomers is organising the work to be undertdun during the 
total eclipse of the sun next May, and from a prefimlimiy repbrt 
which has been tasned we gather that they an tally tllTe to the 
opportunities which such an event aflbrda. 

Astronomy owes an immense debt to photography, and it 
should not be forgotten that the first photognpme imprenion 
of a star was obralned on the ocher ^ of Aw Attandc, hy 
Prof Bond, in i8sa Among tboee whfr«arly recognised tbs 
pomibllitics of astronomical pbotognuiby Kuthertard, of 
New York, who obtained niuMVoiib pfetureiM the nn,rooon 
and stars in th# early seveoAes, the tall ^vali|^ 4 >f which has 
only lately hqgira to araei^. It wes there riMp Itau Dr 
Draper, in tfiya, ncurtd the firri photopaph of E^war spec- 
tnun whiefa revealed anything rehiring to Uw eoaipoWM of a 
star, and that Barnard, la waia th# fint e 

comet by the aU of the camera. 

The story, lywyrer, by no means 


work; oelesrial ph6tagrH>^y has been pMued 



AviUL I a, 1900] 


NATURE 


575 


roc oew in every direcdont noubic unoDs the retnlti 
Ufig B«niaid*ejphocacniphlc delineedon of comet*, nebulae, 
and the MiU? Way, and t}ie megnificent spectroso^c work 
of the Henry Diaper Memorial carried on by Prof Pickering 
at Raraid Colk^ 

Within the laM few years the energetic director of the 
Harvard College Observatory has bwen enabled to extend hu 
operations by the erection of a well eqnlp^ observatory in 
the clear air of Aicqoipa, Pern, spectroscopic and other data 
on a onlfomt plan for the whole celestial vault being thus 
secured Prot Pickering hat, m feet, developed the photo 
graphic tide of his work into a wonderful detective force, so 
peinctly organised that no new star of reasonable brightness 
oan escape detection, and no Important chan« in a known 
star go unrecorded. TOe munificent gifts to the Harvard Ob¬ 
servatory have thus, in Prot Plckerhig'i bands, been put to the 
best pnwble uses. 

Tm work of the Lick Observatory U also largely photo' 
graphic Here, the great refractor has been employed with the 
greyest soccem by Pro£ Campbell in photographing the spectra 
of nebube and br^ht line stars. More recently spe^ attention 
has been given to the photof^phic determlniron of stellar 
velocities m the line of right, with the result that a dozen or so 
of spectroscopic binaries have already been detected, Polaris 
and Capella oeing among the most interesting systems that 
recognised ^Ite recenuy, marvclloos results have been ob¬ 
tained by Prof Keeler in photographing the forms of nebulse 
with the Crosriey reflector The Director’s report for the year 
ending Septembm i, 1899, indicates a remarkable state of 
activity among the comparatively small staff of this observatory 
The iucofes m these observers Is doubtless in some measure 
due to the wisdom displayed in the limitations which they have 
set to tb«r aork. A well-defined prograoiine. and ooncentratioa 
upon It, appears to be the policy adopted, and the truly scientific 
s^rit whlcn controls their investigations is exhibit^ by the 
foUowhig remarks from Prof Keder's last report ** Comets 
which are bright enough to be easily seen at the leading 
obeervmtones receive only ocossional attention, while comets 
which, by reason of their feiotneu or unfevourable poritioa, 
are difficalt of observation, are fbibwed as closely as possible. 

The Lkk Observatory makes the most of its natural 
advantages t and extended tbeoreUcal researches, which can be 
made as well in a dty as at a fine observing station, do not form 
part of our general pUn '* In this way the output of useful 
obMrvatloQs is greatly increased, and the co-ordination of 
different facts can be carried on by workers generally The 
same spirit prevails at Harvard Observatory, where **prece 
donee has been given to phyrical work, rince less attention u 
paid to such work elsewhere," and the photographic records 
there aoeumUbUed have been placed at toe service of any one 
propetJy qualified to discusi them 

The Yerkes telescope, u the hands of Burnham, Barnard 
and Hale, has already nem very productive. One of the most 
important pkeas of work undertaken here Is the photographic 
re^ntion of the spectra of the Piician (Ill 4 ) stanj and the 
^realth of detail recorded in nch difficalt objects is truly re 
markable 

But It is by no means only in observatories foroished with 
giant telescopes that astronomical science hat been advanced 
Admirable work has also been done In onpretemious estabbsh- 
menu, and, indeed, udth no observatories at all. Gould's in 
vesd|Moo of Che Milky Way and tha distribution of stars is a 
caaeln point, and to tue aoothm' example, a vast amount of 
enei||ry has httn axpended id perfetiiiiig the Amtncam Ephtwuris 
and NmtUkai Aimmnac Chmsdler*t masterly investmtions of 
the variations of terrestrial latltidc also demana separate 
mention. 

Terrestrial f a wsi ches beariog on astronomical phenomena 
have not been neglected Newoomb and Mkhelson’s deter- 
mln a ri ons of the velocity of light are ckisical examples, and 
among men rscent work rcfereDce may be made to Rowland’s 
dcteradnatkMM of the migins of a vast number of Fraunhofer 
Unea and to Humphrey's and Mfihitt's investigauons of the 
dfepiaoteMnt of spectrum lines due to pres su re 

It win be seen, even from this fafoomplete statement, that the 
ontat of agronomical work in America has been very grost, 
and then is every Indication that U will go on Increasing The 
rapid development Is doubtless doe to various causes, not least 
amte them kilos the unriinted supper given by private 
bsoefiecon. The American asironomen ondoubiedly also owe 
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a great debt to their opticians and engineers, the Lick and 
Yerkes refractors, with their apertures of 36 and 40 inches 
respectively, being the crowning tnumphs of the instrument 
makers. Memrs. Aivan Clark's telescopic object glames have 
long been Justly held in high estimation all over the world, and 
the skill 01 Messrs. Warner and Swasey has been felly ec^oal to 
the task of successfeUy mounting their mammoth productions. 

Some of Che success of the Americans may perhaps be at- 
tnbuted to their wise selection of sites for tbeir lostruments, 
when they have been free to exercise their ju^ment The 
Lick Observatory, at an elevation of 4000 feet, u uvoured with 
exceptionally go^ atmospheric conditions, and the rites of the 
\ erkes and various other observatories were only decided upon 
after very careful trials. 

InstrunienUl equipment and good climate, however, are not 
the only requiritea a successful observatory Much depends 
upon the men at the little ends of the telescope tubes, and, we 
may add, upon the men at their desks or in tncir laboratories, 
who tmng their minds to bear upon the explanation or uttlisa 
tlon of toe phenomena observ^, besides sugsesting further 
o^rvabons. The training of astronomers is tnerefi^e of as 
much importance as the provision of instrumenta Fortunately, 
Amenoa can boast of unparalleled fealitiei for this necesnry 
training Students' observatories abound, and in many cases 
instruction of the most advanced character is obtainable Of 
elementary Instruction it is scarcely necessary to speak; but 
Amerkao students are to be congratulated if the teaching gener 
ally IS on such enlightened lines as thoK indicated m Miss 
Byrd's “laboratory Manual of Astronomy,"and Prof Todd’s 
“New Astronomy" A most valuable paper, by Prof E. b 
Holden, on the teaching of astronomy in primary and secondary 
schools and m the university has recently b^n published ' 
Donng the early years of a child's school life, the lessons must 
necessarily be simple, and Prof Holden givesan extremely Hugges 
tlve sketch of the methods which should be followed ibearing in mind 
that ** the main point is to open the eyes and mind, and the sun 
and stars are convenient for the purpose '* To the teachers of 
astronomy in secondary schools Prof Holden also gives many 
valuable nuts Here astronomy is to be regarded as an “ in¬ 
formation study," as well u an educative one, and suggestions 
as to simple apparatus to facilitate toe teaching are given 

From our present point of \iew, however, the m3St interett- 
iiw part of Prof Holden's juper is that refernng to the courses 
of instruction in astronomy offered by some ot the American 
universities and colleges. I’articnlars are here given of the In¬ 
struction carried on in fifteen insiiiulions, and they illustrate in 
the most satisfactory manner the advaniagcs enjoyed by the 
American student who wishes to acquire an extended know¬ 
ledge of the snbject. The courses are in several cases remark¬ 
ably comprehenave, and in fi\e of them astroftoysics takes an 
important place in the curriculum In every case there appears 
to oe an adequate supply of Instruments and observatories, and 
I for students desiring to specialise there are abundant oppor¬ 
tunities of entering even the best observatories. 

The course at the Umveraty of Chicago is perhaps the most 
complete, but the syllabus is too long for quotation, suffice it 
to ray that it includes every department of theoretiCil and 
practical astronomy* the utrophysical instruction lieing earned 
on at the Yerkes Observatory by toe distinguished staff of 
resident professors and observers. The Director of the Yerkes 
Observatory some Qme ago made the following statement as to 
the relation of that establishment to the work of students — 
After compfeUng toe necessary preliminary work in Chicago, 
students who ocsire to devote special attention to observational 
astronomy or to astrophysics an admitted to the Yerkes Ob 
servatory at Lake Geneva, where they are given every posrible 
fedllty In addition to pursuing the courses of mslruction 
enumerated m the Anmuai Ktgtsttr of the University of 
Chicago, students at the observatory may take part in the 
ngnlar work of research As soon as toey have bad sufficient 
prduirinary training, they are encouraged to undertake original 
mvemigaUm of their own " From other notkes we gather 
that thia privilq^e is not restricted to studenu from Chica^ 

Ac toe Univemly of California abo an admirable coarse of 
astrooomy Is offem, one item of which may be quoted as 
iUiistiatiiw the attention given to practical work t—• 

“ 4 A* mctkal astronomy Lectures and obeervatory work. 
Narigaikm and nautical astronomy Praoueal work in the 

t viUportof tba CouImIodw orEducolbw, il97^ ' Vol 1. p. 66g. 
(WsihiaftoD, 1B99.) 
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obiefTBtofT Sis houn obtervstory, fint bsl^ Tbiee bonis 
lecture ud ilx hoars ohsemtory, second half." 

The UniversUy poswsses en esceUently equipped students* 
obeerrmtoiyr 1° ualtlon to the world famous estaoliihment 00 
Mount Hmllton. Gmdoates of the University, or indeed ot 
other universities of equal staodlngi are received at the Lick 
Ofaservatovy to pursne a hMer course of jaatmctioa In as* 
tronomy \ every fiicihty coattstent with the scientific work of 
the establishment will he given them, and they will usually be 
asatgned as assistants to some of the astronomers. An illostra 
tlon of the bond between the greater and lesser establishments 
is afforded by the recent computation at the sludcnti’ observatory 
p of the elements of a comet from observations telegraphed by the 
attroDomem at Lick. (Pnb. Ast Soc. Proe s No. yo 
p. iqcx) 

From the loforaatlon which Prof Holden has collected, we 
gather that special stodenu of fwomue have also the privilege 
of entering into the remlar work of the observatories at 
Harvard College, and the Universities of Yale, Michigan, 
Vhnrinia, Wisconsin and Pennsylvania 

The special value to the student of this association with the 
staff of an observatory is admirably stated bv Prof Holden in a 
report on the Lick Observatory, from wnkh he makes the 
following quotation* "No institution in the world is better 
fitted to give such instruction, and there U a special impetus to 
be gained in an obeervatory which u regularly pursuing work of 
discovery and research ihe student comes directly into the 
current, and learns fiu* more by observation of the methods of 
others than by the atudy of text-books. He can take part in 
the regular work of the ouservatory also ** This haiqw arrange¬ 
ment is not only beneficial to the student Piw Holden 
fkrtber remarks *' It is a great advantage to the university as 
a whole to count among its members a considerable numbCT of 
active and amUuous yoang men who are able to work with some 
independence to sdvmnce sdeoce, and not merely to acquire wbat 
is already known They set a standard of scholanhip to ail the 
undergiaduaies. Such students can take a useful part in the 
actaeTobser^tions of every day as assutautS) and after some 
practice they become valuabto aids in our work of compatation 
and objKrvation, and supplement the permanent force of the 
obsetvatoiy in,an important degree." 

No wonder that with advantages like these thme is an 
a^^uate supply of highly trained young astronomers capable of 
ftuly developiag the great resources which the saentific spirit of 
weuthy Americaiis hM placed at their disposal It appears to 
us that it is precisely for want of opportunities for securing the 
necessary technical training to future obMrven that the astro 
nomical development of our own country proceeds len rapidly 
than lliat of Amenca. While it Is posnofe to obtain a certain 
amount of taltion in spherical astronomy, and here and there a 
modicum of practical instruction in the older branches of the 
sobjeet, foalitles for the study of astrophysics are almost com 
pletely lacking, and it is a deplonhle filet that the universities 
are craeclally d^dent in this respect 

Unm the Soenoe and Art Depaitmeot a general study of 
astronomy u encouraged, but the w]ect u incorporated with a 
vgrlaty of other sotjects, under the compreheniive title of 
I^ysmgraphy, and no separate certificate for astronomy is 


work e xp ec t ed of *hem Much Ioh of time and iqipuient hi 
activity is the result 

It may be urged that beaefisetort of the sdeneu of Mtionotpy 
are lets numemus here than In America, but the geoeroCM glm 
of F McCiean to Cambridge Unhersily and the Cipe Db* 
■ervatory, and of Sir Henry Thompson to the Royal ObeenmtCfy, 
Greenwich, remind us that they are not wholly wanting. Beddes, 
there are already nameroas observatories scattered throOghout 
the country which might b^ made more productive by putting 
them In the hands of observers who have received adequate 
training PuUie Interest in astronomy U liy no means sh^ni, 
and Bniish observatories would, perhaps, receive a mudi In 
creaKd measure of support if it w*re not for the possible issprus 
■ion that the best work can only be done in America, and that 
instfumenti of the largCbt nze are atone usefuL 


T//E FLIGHTLESS RAIL OF NEW ZEALAND 

'T'HE most important ornithological event In New Zealand, 
^ In recent years, was the capture of a fourth specimen of 
the Takahe {NoUmu kotksUH$rl\^ on the west aide m Lake Te 
Anau, la August 1898 Prof W B Benham sent us an 
interesting description of the binl at the time of Its cap'ore 
(vot Ivui. p. 547I, and a more detaifed necounC by him b re 
terred to m a paper, by Sir Walter 1 Bailer, In vol xxxi of 


At tbe untversttles, astronoimcal teaching appears to remain 
in much the same podtkm as the teichii^ of chemistry and 
phydes before the Introduetioa of pmctical work in those sub¬ 
jects, the prevaiUng idea apparently being that if a mathema- 
Lidan can be placed at the bead of aSain^ an observatory, it 
mutters little who makes the actual observations, or whether 
ofasermtions are nude or not There can be little doubt that 
means exist for sitablishing schools of astrunon^ comparable I 
with those which pave arisen for other branches of sclent and | 
we sincerely hope that the need for serious attention to practkal 
tsachlw m astnnqniy wlO soon be recognisyd. 

fair as We ipsow, there Is only one institatioa in Greet 
^tein whw eqy,attempt is made to give practical instructioii 
in iilUjiffllpI "id even in this cast tbe greater part 

of the wilitthMi m nefimarily of a somewhat dementaiy char 
acter^^Mdsequenca of the small amount of time available for 

It M a aatniml consegoence of our inadequate provUoa for 
techmeal cducatkA in adionomj^-more particularly in tbe newer 
bnBhew"-that voeandcs in our observatories mast be filled by 
bhaervenwho have diU to make prsctficai acquaintance with the 
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the TramacUom of the New Zealand EaiflintedSpS), which 
has Just reached this country The foUuwlng paftkulM with 
the accompanying lUniiratm, have been dsrared fntt thd 
source t— 

In slie the bird b tike agoose, but in oolettwiion It letewihtes 
the Pukeko j tU hreaii h a beantllal rkh ddrk Une, bscisming 
duller on thd heck, bead, abdomen and tegL Tbesi bd an 
clothed with feathers for a greater distance than in the watlve 
turkey, but they are relatively shorter and much thkksr Ibab 
in the latter bfid One of the voet nodeeable ehwucieristfos 
of the Mid is Its beak-Hi Urge equllstcral trlttigle ditward plhk 
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hpnii with one directed forwardi. At the upper side of 
die buhl of the hw u a brlsht red bend of soft iuiue» tike en 
ettcimpt et a ''coaK'* such u is pooessed by en ordinary 
only tmntversely idaced. Tlie whole u e handsome 
bud of bctTy Keit^ abiolately unable to oh its wines for tbdr 
natund purpose w ftyinft Indeed, one of the interests of tbe 
bird eoologlcally is that, bke several native birds of New 
Zealand, it Is 'flighUe«, though its congeners in other countries 
are ebk to fly The Takahe Is closely allied to the Pukeko, 
and not fltf removed from the Brown Woodhen , all these be 
long the fiuuOr of Rails, which usually frequent more or less 
nwj^ gfottod, and In countries other than New Zealand are 
able to fly as well as other birds. On the other hand, the 
Takahe can mn very actively, and its powerful beak must be 
a formidable weapon, which it could use with effect on enemies 
when at cKiee quaftera. 

Tbe speamen captured in 1898 is a young female, of practi 
cally the nmc sue as the bird examined by Sir W Boiler 
twenty years earlier The first specimen of the bird ever cap¬ 
tured was taken In 1849, >hin u now in the British 

Musenm (Natural History) The second was caught in 1851, 
and is abo In the Bntish Museum oollcctloo. The thud was 
cMured in 1879-^nearly thirty years after the secomd had been 
taken—and its remains were purchased tbe Dresden Museum 
for one hundred ^neas The specimen caught in 1898 appears 
to be much the best yet obtained, and as much as 300/ was 
offered for It The ranty of the Noiomts and other members 
of the New Zealand foutm makes it essential, as Sir W Buller 
points out m his psper, for naturalists to do everything in 
ibeir power to possets, if not a few living representatives, at 
any rate a full life history of tbe expiring forms.^ 


VHIVERSJTY AND EDUCATIONAL 
INTELLIGENCE. 

A CO0UB of rix fret public lectures on ** Prehistoric 
Chronology ** will be dclivmed by Prof MontcUus at Univernty 
CoUege, CoodoD, on Tuesdays and Fridays at 4 |xm., beginnli^ 
oa Frasy, May 4. 

Ml J. F Hudson has been appointed mathematkal 
lecturer at Univcfslty College, Bristol, in euccesnoa to Mr 
J. F McKean, who hu been appointed a matbematlcal lecturer 
at the Royal Naval Engineering College, Devonport Mr 
Hodaoo has for the past three years been assistant lecturer in 
Jesus Cottok Oxford, and assistant demonstrator of phyrics in 
the Oxford unimilty Laboratory 

Mm. W Tuckii, Ca, a principal assistant secretary to tbe 
Board id Eduoatfoo, baa retiM from the service on reaching 
the egi of sixnr-flve. Tbe followiM piomodoiis have been 
madeln the office of the Board ot Nucadon (•—Mr. J White 
(a m l itaTi t ieerctary) to be a principal amlstaot secretary | Mr 
F. K Fbwke (asnstant director for science), Mr, H W Hoare, 
Mr W L Rhchte, and Mr. H M. Lmdsell to be anistant 
lectttaxlee. 


Tw foUavrlog appointmeots have been made by tbe Irish 
PiparinsBig of Agricmrto and Technic^ Instruction 1—To be 
snpsffotondcnt or itotisrics and ietelligeiice branch, Mr W P 
Com pwftto o f of poBdeal economy and Jurlsprudeuee, 
Umnrdw OoUm, DubUiH To be iaspeotor in wricultore, 
Sr Gordon, IMpartment of Ajpioultnre, Edinboigb 
QntvmsUyi prfadpal of the Q weh fae County Conncil Aiplonl 
bmdand Hortfoaltual School. 


Iw cosnmemosatlon of t h e . fi fti et h emu vtriaiy of thefenndaaoo 
of tbe North London Co l le gUto Schcxri for Curls, and in honour 
9f dw late Mim Fruds Mary Bum, a, Jubilee number of the 
KibQdiMpufMWupobUibedon^pm4. Mn-Sophie Bryant, 
D.Sa,L,desefib*s the fouqdacioii and growth of tbe ecbool, and 
diowe that It has been a very important foctor in the develop¬ 
ment apeonduinr edooetfon mr women. During the pad 
twysitoyuaia 89 owitoflcMa have pa ssed Part I of the Tripos 
ennmwlqns of Am Univerdty of Cambridge, and 7 have 
patoPd Part XL, while 10 havequaUfied for tbe ordinary degree. 
It fonotewom that 33 of the 50 who passed Fart I. took 
matbema%s mw ideiice as tbdr lutgecti, and 5 of tbore 

At Oxford Univtrsl^ 9 old students have 
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passed the Honours Moderations (8 taking mathematics), and S 
have pamed Final Honoura The College has 116 old students 
who are graduates of London University, 22 bebm Bacbelon of 
Science, 4 Bachelors of Mcdlane, a D^on of Smenoe, and 1 
Doctor of Medicioe. Since the opening of the degrees of 
London University tp women, laao women have graduated, and 
the North London Collegiate School chums 10 per cent of tint 
number as old students. 


SCIENTIFIC SERIALS. 

Bulkttn of the Amoruam MathtmatUmi Society^ March.— , 
Prof f^erpont, in an article on mathematical instruction in 
France, gives an account of the way in which France u edn- 
catliw students who wish to become inatheinatidans,and Indicates 
rapidly what positions a talented young man may hope to roach, 
how be attains them, and what his duties are in the vatious 
stages of hu progress. He subsequently calls attentum to tbe 
advantages wmch Americans can unipy >0 itudying mathematics 
in France, particularly in Pana Ine article ib^d be useful 
—Prof Ernest W Brown reviews M Poincaid's ** Cin^matique et 
Mfoanismei, Potentiel et MdcaniquedesFtuides," the Animaire 
of the Bureau dos Longitudes for iQCXH, snd the “ Elements of 
Precise Surveying and Geodesy," by Mansfield Memman —Prof 
F Morl^frivesasketchof E Duporcq's “ Premien prlnapcs de 
Gfomdtrie Modeme," a work to give students, who have some 
acquaintance with a^yde geometry, a bking for the purely geo 
metric point of view —Frof F Cajori bnefly notices ** Opinions 
et curmtds tonebant la Math^matiqne d’apr^ les ouvrages 
Fnm^ais des xvi«, xviJ*, et xvili* siccia," by G Maujdn (a 
work, iq)parently, which merits a place in a modem " Booget of 
Paradoxes"), and '* La Mathfraatique Philoeophie, Ensogne* 
ment," by C A lAlsant —The number closes with the unal 
itemi of ** Notesand ** PubUcatUniB." 

The March Issue of the BuUiiin do la Soctiti Astronomiqm 
do Franci contains an mterestlng article on solar and lunar 
Halos, with particulari and itlustiaUoni foroished by several cem* 
tribnton. Reproductioiuare given of two excellem^[mtcigfmpht 
obtained 1 ^ M Saule de Baluny, at Poltava in Kusna, cme 
showing dlsdncUy the halo, the other a definite column of 
light appearing u a prolongation of the tun above the horixoo, 
the time being just ^er sunset The same journal contains 
four pbotograplu of tbe ecbiwe of the moon, December Ifly 
iSg9,byM rAbb£ Morenx 1 M Flamniarion also coot inues his 
illustrated senes of naked eye drawlogs of the moon 


SOCIETIES AND ACADEMIES 

London. 

Royal Society, March 29.—'* Certain Laws di Variation.” 
By H M. Vemoo, M A, M D , Fellow of Mag^len College, 
Oxford. Communicated by Prof Laokester, FILS 

In a former paper iPka Trans , B, 1895, P* 577 ) it was 
shown that the ova or the Echinmd Slrongylocossirohis Isvsdsss 
were extraordinarily smuitlve to their envirraments] conditions 
at tbe dme ol impregnation. For instance, 1 ^ keeping the 
mixed ova and spermio water at about 36* or 8* C for an hour, 
tbe plutd obtain after eight day^ development were some 
5 percent smaller tb<»e from ova kept at about ao” at the 
time of impregnation. 

By splitting up into groups the 30,600 measurements which 
have been made from time to time on Strongyloconirotus larvw, 
aoeording to the amount of e^t which had been produced in 
thdr sixe Iqr varymg degrees of fiivouiable and aofovourable en¬ 
vironment, and by determining the avenge variability of the 
lame in each group, it was sought to prove the existence of a 
law of vanablUty. This may be worded as follows —" An 
cag/uiim vanes least when itU btotadapted to its surrotuidings, 
so that the las it is adsptod (he more variable does U 
become.” 

Rntomcrtogical Society, March ai —Mr C 0 Wwei- 
boote, Vice pin^dent. In the xbair —Mr. R. MoLachlan 
exhibited an extraordinary aboriatloa of EnaUagma tyatlAfisinsm^ 
Cbarp. The remarkaMe feature consisted In the predottlnaiwe 
of black over blue In the coloration of the abdomen.—Mr, 



57S 


NATURE 


[April 12, r90Q 


M Bnrr exhibited « macropteroui m of Xtpktdtum dorsaU^ 
Lair , captured by Mr Harwood near Clacton, renuuklng that 
the Ikct of thU ipcciet preienting a macropterous form was 
apparently unrecorded hiinerto —Mr W J Kaye exhibited 
Nyssia khptdana^ an asymmetrical specimen taken on Wlmhle 
don Common.—Mr C O Waterhoiue exhibited a tube which 
formed the entrance to a nept of a Trig^m^^ sent from Sinpt 
pore by Mr H N Ridley He also exhibited a portion of 
the resinous mau formed within the tieet by these bees, and 
stated that one of these masses sent from Penang by Mr 
Ridley weighed 15 Ibi. The true nest of the Thgotta consists 
of an inegular mass of cclb filled with honey, quite distinct 
from the iwdous formation —K ps^r was communicated by 
Mr W H Aifomead, Assistant Cfurator of the U S Nat 
Hist Museum, on The aculeate hymenoptera of the Islands 
of St Vincent and Grenada, with additions to the parasitic 
hymenoptera, and a list of the desenbed hymenoptera of the 
West Indies." 


Royal Microscopical Bociaty, March ai ~Mr A« D 
Michael, Vice President, in the choir —A microscope presented 
by Mr F R Dixon Nuttall wax referred to by Mr Nelson, 
who said It was a microscope made by Benjamin Mai tin, dating 
about the year 1765 A solar projecting imparalus was packed 
in the same box , this was the invention of Dr laeberkuhn, who 
brought it to London in 1740 Cuff imptoved It by adding the 
mirrOT m 1743 Mr Nelson then calM attention to a number 
of microscopes which had been sent for exhibition The first 
noticed was by Plosel, and was kindly sent by Mr C L Cuttles , 
this hod atrcMy been illustrated in the Journaly but he asked 
the Fellows to Inniect the coarse adjustment, which was very 
peculiar The milled heads were m large dumeter, a pro> 
Jecling stud was fitted on the Inner side of each; from these 
studs descended a pair of bnks connecting them to similar studs 
*fitted on to the sides of the body of the microscope, on turning 
the milled heads the studs morn through an arc and thus raised 
or lowered the body of the instrument The next five micro¬ 
scopes were sent for exhibition by Messrs. Spiers and Pond 
One, a French model, had a push tube coarse adjustment and 
% short lever nose piece fine adjustment. A vertical slot was 
made in the outer lube or sleeve to allow the fine adjustment to 
«ipve up and down when the coarse adjustment was being 
effected Another and smaller instrument was lilted with a 
Htuple mechaucat coarse adjustment, which appeared to be a 
mooification of the Pltisel adjustment just desenbed The con 
Meeting links of the latter form were omitted ; radial slots in the 
milled heads engaged the stud pins fitted on the sides of the 
body, so that whm the milled were turned through a part 
of a circle the body was raised or towered In a yet smaller 
mia jscope there was an Ingenious detail of construction in the 
method of securing the outer tube to the brnb* by inserting the 
screws from the inside of the tube and screwi^ into the firob, 
a much superior plan to that of putting them In from the other 
side lliere was likewise a diminutive microscope measuHng 
about three Inches high, of a cheap type The next microscope 
was sent by Mr Ernest Barker, it was a pocket form, the case 
measuring, when closed, 4}* x 3' x i|* It was an ingeniously 
arranged little instrument, om very suitable for field wmrk —Mr 
JNelson read an extract, sent Iw Mr Jerome Hamson, of Bir¬ 
mingham, from Dr Horde's Microscomam (1678), describing 
a method of using convex lenses (*' globalcs **) by contact with 
water Mr Nelson thought It Inlercstlng to know that the 
immersion objective was not such a modm invention as was 
generally supposed The chairman mid this was a very 
utercitlng record, showing once more that there is nothing new 
lunder the son Mr. Nelm said Mr Powell had just pointed 
4Mit to him that these lenses of Hooke’s diffored fiw the im 
iinMaio& ob^tives of the pr es ent day, which had flat fronts, 
whereas In Hookers lenses the water wu applied to a convex 
and so forced a sort of concave lens which cemeeted 
to some extent the chromaUitn of the glasa—Messrs. Swift 
ohibited a new paittern microscope, the npp«r portion of which 
wf& a replica of the Continental form, while the lower part was 
the Endirii type. The vertical axis was thrown more forward 
than uraS to admit of a larger stage being fitted —Mr 
Roiuselet read a note In rcforence to a lai^ selection ofslides of 
new, rarMnd fordgn rotifera iriikh was exhibited under about 
thirty unroecopes. Special reference wu made to specimens of 
TWe^/Aaww JtiltM/M, Apiiltu UtUifirmis and Atplamekna 
Urrm which Is much like other species of Asplanefana in 
shape, but possesses a small glandular organ with the tube 


opening outward, which ia not known to oemr In any other 
rotifer, and the function of which k quite unknown. In 
addition to this collection there were two ipedatly well 
slides of Stephanoceros and Floseularia to riunr uiiat can be 
accompllshca In the way of preserving rotifers. 

Geological Society, March ai —H W Mondeton, Vke 
PresideDt, in the chair —On a bird from the S ton eii fleld slate, 
by Prof H G Seeley, F R S The varied affinities of this 
large Connate bird appear to lie midway between the dneka and 
geeu on the one slae, and the beroos and flamh^oi on tim 
other It may be fdac^ in a new family, but its characters are 
in all respects such u might have occurr e d in an exMiig Urd. 
There b no indication cn affinity to the ArckfmpHrWy or that 
the bird diverged in any way from modem types.—Ilic Lower 
Ludlow fornuOion and its graptdite fauna, by Miss Etbel 
M R. Wood. After dealing witn the literature of the strati- 
graphical and paleontological sides of the subject, the author 
passu to a foil consideratioQ of the sequence end character of 
the I^iudlow rocks in the following localitiu —The Ludlow 
district, the Builth district, the Long Mountain 1 and gives a 
bnefor account of thoae of the Dee valley, the Lake olstrlct, 
Southern Scotland, Dudley, and the Abberlcy Hilb While 
the Wenlock shalu are chaimcterued by Cyriom^ut and by 
the FUmtn^tt type of Afa wtf m y Vwf, in the Lower Ludlow 
shalu the coiottus and spinose forms of Afoitcgraptusy such u 
Af ckimaeray are abundant The line between Lower a^ 
Ludlow is drawn at the top of the Aymutiy limestone The 
Lower Ludlow rocks are divided into five graptolitic xones, 
wbKh are not constant in character or Uncknesa in the dlflerent 
Ufeos. 

Anthropological Institute, March 37 —Mr C H Read, 
E’rerident, In the chair —A discosston of *' Native life and cus¬ 
toms in Sarawak" was opened by Prof A C Haddon, 
who exhibited a senu of lantern slides, made from irfiotQgraphs 
taken by members of the recent Cambridge AntnropoiogHml 
Bxpediuon The earlier onu illustrated the river scenery of 
the Baram district of Sarawak, and the way in which travel is 
accomplished m that region, while the remainder were 
mainly concerned with the domutic life of the natlvet. All 
the houses, as wu shown m the photographs, are iMult on 
the banks of rivers, and are of great sue, a village usually 
being composed of a nngle house or of a long striitf of 
Intercommunicaung houses. These are built on posts, lO ft or 
15 ft in height, and each constsu of a long verandah In which 
u centred nearly all the sodal life of the community Hanging 
from its rafters are usually trophiu of akutU of the inhabitant? 
enemiu, under the skulk a fire k kept burning and manysicred 
objecu are associated with them, including stone impiemenu 
which are banded down from father to son, and in tome casu 
are looked upon as the teeth and toe naib of the Thunder God 
The verandah u often decorated with carvings and painted 
boards, and ornamentation of various kinds, accoidfog to the 
artistic genius of each tribe, k found on the im|demcnta and 
objects of every-day use A partttioo, which nms the whole 
length of the buildli^ separates the verandah from the dwdUng 
places of the various ttmiliet, each of which lidiabits a private 
set of rooms opening bf one donr into the verandah. Outside 
the houses are wooien Images, posts, and sacred stonea at whith 
offenngs are made on important oocarions. The ocenpationsof 
the natives were also llhistrated —Mr C. Hose, rerident of 
Bertim, Sarawak, ako showed some tlidm, and in reply to 
a question baaed upon the statements of Bode and other 
travellers, that caniubalkin existed In Borneo, that there smre 
cases in which human fledi was eaten, but be <Ud not thiak thw 
could be properly called cannibalism. Sonetimm they cut off 
strips of nedi from tbeir enemies, but these were not eaten, as 
some observers had too hastily cooduded. On ti» confiM, 
they were stored in bamboos and used u an offering to the 
hawks from whid) the omens ware taken The oocaBoni on 
which human fledi was eaten were cases of cbtenle Blness In 
which a small pfocc, swallowed with great diffieatty by the 
patient, wu supposed to be curative. In Dutch Borneo the 
people did mart and eat human but onlv van laidy^ and 
tbe practice had been stopped by the DaimL When a male 
child abont fourteen years old wu vary 01 , It wu ttaoaght 
proper to keep him alive, if pomible, at Che expense of a mm 
life, which wu ku valuable i hence, u a last ohonee of saving 
his life, a dstdr Would be sacrificed, and a snail pleoi of tbe 
flesh gtven to the boy to sat A huge put of Mr, Uou*s 
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vatuftbta coIlectiDQ of nMi?e object! from Bmm was exhibited 
during the evening—At the forthcoming meeting, Tundny, 
April >4, Ftof. Kaddon will give a dmiwr accoant of the re 
•ttfcbet of the Cambridge ^pedjiion In Torree Strait, and 
Dr Riven will deecrihe nil gcDealcglcal method of collecting 
•odal and vital itaUitics, which wai applied with succeu In the 
nma dlitrict 

Zoological Soclttv, Apnl 3 —Prof O B. Howe^ 
F R S., Vice Prendent, In the chair —Mr G. K H Barrett 
1 Hamlltim contributed a paper, entitled *' Notes on Mus 
niotUiem and itt Allies, ^bspedes and Geographical 
VariatiottB.’’—A communicatkm was read from Mr Stanley S 
Flower containing an account of the Mammals of Siam and 
the Malay Peninsula.—Mr A. Smith Woodward communicated 
a paper, by Dr Elnar Ldnnbeig, on a piece of skin found 
akng with the remains of Gryfotk^rium in Cueva Eberhardt, 
PhtMonia. A detailed description and comparison of the 
spaomen led to the belief that it belonged to the extinct hone— 
Qmiuppidtum Dr W G KIdewcM added a note on the 
structure of the hair bordering two equine boof^ probably 
foetal, fonnd In the same cave by the La Plata Muieum 
expedition The hair agreed in mou respects with that descnbed 
by Dr Lihnnherg, am ihns seemed to confirm his deter 
mlnation —Mr C Warburton exhibited and descnbed a 
remarkable new Attid Spider {Afanitsaita trHcidamt)^ the chief 
cbaractenstlc of which was the possession of predaceous front 
legi. the spines being so arranged as to form a prehensile 
weapon It bad been taken in Borneo. 

Mineralofical Society, April 3 —Prof G D Livelng, 
F R.S., Vice Prendent, in the chair —Prof W J Lewis 
showed the application ^ Grassmann*! method to the calcula* 
tiOD of the angle between two poles.—Mr R W H T 
Hudson gave a solution of the problem to determine the pondoo 
of points and planes after a rotation through a dehniCe angle 
abrat a known axi&—Mr L, Fletcher described the meth^ 
employed in the chemical analysis of the Mount Zomba 
meteonte.—Dr A. Hutchinson gave the results of a deter 
mlnatloa of the refractive indices of chalybite snd dUllogite — 
Mr G T Prior pointed out the close crystallographic relation 
ship between hamlinite, florendte, beudanfite and svanber 
gite, and showed that in ehemtcal eompoiiiioa these mlnerels, 
together with plumbogummtie (bitcbmkite), all conform to 
formube analcgM to that of hamlinite if. In the case of beu- 
dantltc and svunbergitc, one molecule of PtOg be regarded as 
replaced by twomolecula of SOm f « by SgO^ ] in conformity 
with this result the alkaline earth in tvanbergue was found to 
be stronda and not lime —Mr Prior also conenbuted a paper 
on ASmbae* (and Riebeckite) Anorthoclase rocks from near 


plemenury minor Ffoffian of the original Plaffian , and the third 
paper contained a proof of Jacobi’s rule for expanding the 
(liflerence product C* (a, r ) as a series of partial products, 
each of which is a Permanent moltiplicd by a Pfaflian —Or A 
Galt read a paper on the heat of combination of metals in the 
formation of al1o}s, completing the work of previous pnpers cfh 
the same subject It was shown that, in the formation of 
copper and xlnc allm, the heat of combmation was negative for 
small percentages pfeopper, then, as the amount of copper wus 
increased, it brarae positive, and obtained a maximum whpps 
the percentage of copper was about 3S For higher and iaaresLf* 
ing perceniages of copper the value of the heat of combination 
gradually fell off to cero 

Paris. 


basic, nepbeflne.—Prof H. A. Mien exhibited specimens of 
anatast sm biookite ftom Trcmadoc, 

Mntbemntlcnl BocUty, AprlU —Lieut Colonel Cunning¬ 
ham, R.E., V.P, in the cMr —The following commhnicatlons 
were made t —On the addition theorem for the Bessel functions, 
by Mr H M. M a cd o n ald —Tbeortbopteloci of curves of aglven 
clssk by Mr A. B. BasMt, F R S —The uniform converge n ce 
of Fourier’s Serlea, by Prof. Love, F R.S.—Extenskn of 
orthogonal and BooUnti co-vanants, hj Major MacBfahon, 
F R 8 —A paper was also nodved from Mr Bromwich, entitled 
’’On Weieffbwai*B canonical reduction of a ’schaar’ of bl 
linear fonns.”—The dmirman announced that the May meeting 
would be made ’’special,'* In accorda n ce with a resolution 
already made known to mefubera, 

Manchstth 

LMerary and PhUonopblcal Boeloty, April 3.—Prof 
Horace Lamb, F R.S , President, in the chair —A papdr on 
” Aerial Locomotion” was read by Mr Henry Wilde, F R S. 

BoiinuRoa 

Royal Becfaty^ March tpi.—Lord Kelvin, President in the 
chair.—Tbowu Muir oommunkated three papers (i) A 
dev al opai an t of a Ptafl&an having a vacant minor t (s) the 
thaory aUernants in the hisfconcal order of its develop- 


paper, the vpMRtaw was obtaiaed as a sum of paitUI products, 
eadi « which was a minor detcnainant multiplied by the com 
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Academy of Bciencee, April 2 —M Maunce LAvy in the 
chair —On a new gaseous body, sulphur perftuoride, by 
MM H Molnan and P Lebeau By the action of fluorine 
upon sulphur two fluondes of sulphur are produced, only one 
of which u absorbed by potash The unaosorbed gas, whicb^ 
IS very stable towards chemical reagents, has (he composition 
SF«.—On the origin of the fossil trunks in the cool measures, 
by M Grand* Fury From a study of the positions in the coal 
measures in which Co/ canmefarmu^ Ankrapitus and Calami* 
tlfndrom occur, the author concludes that there can be no doubt 
that these Calamites are not in the position in which they origm- 
ally mw, as is proved by the numerous adventitious roots sur¬ 
rounding the sterna—Report on a memoir of M Torres, 
entitled ” Calculating Machines.” The paper gives a com¬ 
plete theoretical solution of the problcir of constructing 
algebraical or transcendental functions by machines. There u 
also an account of a machine actually constructed for the 
solution of certain typn of algebraical cquaiions of which 
frequent u<e u made.—Frof Van der Waals was elected a Corre 
spondant in the Section of Physics in the place of Sir G. G 
Stokes, elected Foreign Associate —Remarks on the enterinm 
of Tliserand, by M (louey A discussion of a theorem glvUix. 
by Tisstrand to decide if two different orbits given by obrerva- 
tion may or may not belong to the rame comet, owing to the 
effect of attraction of a planet —On differential equations of the 
third order with fixed critical points, 1 ^ M Paul nsinleve — 0 » 
an inversion of a double integral, 1 ^ M J J.#e Roux.—On the 
geometrical applications of Abel’s theorem, by M Gh. Michel. 
—On a machine lor solving equations, by M Georges Ueslln. 
The machine eonsUts of a balance carrying upon lu beams at 
varying distances from the point of support a series of solids of 
revoluHon, partully immerm in a liquid If the depth im 
mersft) is jt, the forces exercised upon the solids are represented 
by T*, , they set at distances /, /*, and there is the 

force A acting at unit distance Hence x satisfies the equation 
^ m A, 

and the height x wUl be the solution of the equation The 
solution of the equation Jjr*-4JC*“7JF = A is worked 
out as an example.—On tne property of certain bodies of 
losing their phosphoTescence by heat, and of recovering it on 
cooling, by M Gustave le Bon Some radio active tarlum 
chloride was found to lose its power of phosphorescing at 
200*, but CO regain it on cooling Quinine sulphate wax 
found to behave in a similar manner —Velocity of propa¬ 
gation of elcctro-magnetic waves m bitumen, and In 
bitumen covered wires, by M C Gutton It was found 
experimentally that in Uuimen the electro magnetic waves 
are propagated with the same veloaty, whether they are 
gttldro by wires or not —On the production of electrostatic 
images in sentUlsed plates, by M W Schaffers. The resuKi 
obtMned are of Interest from the point of view of the exploration 
of an electric held —On the influence of iron on the dischaige 
of a condenser through an induction coil, by M G A Hemsa 
lech The intioducuon of the iron diminUhei, and Bnally de 
atrqyi, the oscillatory character of the current, the changes being 
rewUly studied by the appearance of a Gensler tube placed in 
the arcolt The effect <tf the iron b analogous to that produced 
by the introduction of a Urge revstance —On some opneal pccn- 
Uaribes of Geisiler tubes nmer the influence of a magnetic field, 
by MM N Egoroff and W Georgiewsky —The use of new 
Ti^-oondttctorB for telegraphy without wires, by M C Ttssot 
The Branly tube is pUced in a magnetic field, the lines of foece 
of which are pacallei to the axis of the tube, the powder beug 
composed of some magnetic mbstaAce—steel, nickel or cobalt 
The sensibility of the appaiatua U thus greatly increased, 
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bdng mdtly raodvtfd from « itadoD ^ kUonmtrtt 
dltttnt, and at the tame dnUv Uw rmlatkw rad adjnttnwiit df 
the tube u lendered mncli mon almplc ^The aoto-coheiAoa 
of charcoal, and on the application of thb dlMoreiT to tele 
phonic appaiaCiu fat receivug the dgiials in wlnleM telegraphy, 
by M Thomai Tommuina. A Mcription of an inatmincnt 
for cecelTltig the Hettxira waves by means of a telephone. The 
apparatus is very senstivc, and wonu milte regularly even with 
ira a strong cnnrent u three aocumulators Tn series.—On a 
new radio arave element, actlnlnm, by M A. DeUeme. The 
new element is obtained from the residues of pitchblende, and, 
except for Its radio-activity^ behaves as an impure thorium salt 
—SolnbUi^ of a mixture of salts having a common km, by M. 
Charles Tooren. An experimental study from the Nemst 
point of view of the smubility of mixtures of potamium 
chloride and nitrate, and of potassium bromide and 
nitrate, the results being nven graphically —Action 
hydrogen upon antimony sulphide, by M. H Pelabon The 
interaction of hydrogen and sulphide of antimony In sealed 
tubes at 440* showed that the coropoiitKm of the gaseous mix 
Cure, hydrogra sulphide and hydrogen, was cohstant and inde¬ 
pendent of the amount ol solid sulphide or of antimony present 
At 635” the results were similar, and the Inverse reaction of 
bydro^ sulphide upon antimony reached practically the same 
equilibrium,—On an arsenide of nickel, by MM Albert Granger 
and Gaston Didler Reduced nickel heated in a current of 
carbon dioxide carrying the vapours o( arsenic trichloride gives 
an arsenide, On the Upbonihkle of tungsten, by M 

Ed Defooqx. By the action of dry nydiogen pbophlde upon 
tungsten bexachlcme at 4M* C a new oompound, WP^, is ob¬ 
tained, the properties of which are given, A chloropboephide^ 
a double phosphide, and another new phosphi^ were ob¬ 
tained from this.—On a new temnic alcohol and its deri- 
vahves^ by M. P Crenvreme. The new alcohol, pinesol, 
CmHhO, is obtained by the actkm nitrous vapours 
upon pmtne or essence of turpentine. A new oxime, 
pwemi^xiine, is obtained at the same time, the ketone 
correspoodlim to which is readQy obtained by the oxidatioii 
with chromic tod of the pinenol,—Action of phenvl iso 
cyanate and isotbioeyanato upon the dibasic acids, by M 
filophe B^nech. The Haller reactkm 11 a seneial one, and 
allows of the preparation of aselalc dianmde, phenyl iso- 
driooyanate behaves like the isocyanate with mt^ mbtiic 
adds, with the exception of the malonic acida—Influence of 
an active vegetation upon the formation of tbuyonc and 
tbuyul, far M Eng^ Chaiaboc —Comideiatfoiis on the dificr- 
cnoea wUoh exist between the fimna of the Opistobrailkhia of 
the ocean coasts <d France and of the Meditenanean co a sts, by 
M. A. Vaywi^—On the coolngieal affinities of the Phoronidia 
and Hemertlnse, fay M. Louis Roule.—On the embryomc 
development of the Cestodia, by M. G. Saint Reniy —Sounding 
and aiudysls of the Mdiment of Lake Galescu in the Southern 
Carpathkins, by MM de Martoone and Muntcanu Mok uucL — 
On the strata near Bray, br M Munler-Chalmas.—Omtri- 
butioD to the study of the antileococytic scrums and thdr action 
on the coagulation of the blood, by II C, Delemne.—On 
the fixation of alkaline bases in the mineral skelctoa of the 
human ftMus during the last five months of pregnancy, by M 
Lb Hngounenq An analysis of the chanm in the ratio of 
soda to potash in the minml skeleton of tra foetus from the 
fourth to the ninth month.--On the plqrdologfoai properdasof 
nitres, hf M Edmond Flonct An expenmenUl sUidy of 
the toxic effects of Injeetioiuor ace t on it rile, eodlnm cyanraetote, 
donamie nitrile, and sodium a-cyanodnnamatr. —Variations in 
the amount of iodine present in the thyroid gland of the 
newly-born under divers pathological hflocnces, by MM. 
Charrin and Boureet—Expenmeotd tcptodUctlon of cartes of 
the teeth, by M 1 ChoqueL—On a new pathogenic microbe 
In the ttbbit, wM, C Phtsalix 

The badUns Is fonnfl la a rare disease of the rabbit, efatefly 
affecdDgthe maeele8.-^Heterotopie differdatiation. Theteia 
tdogiod proc es s fcqr M Etienne Rabaud.—Thetapottk action 
of the add pbosphoglyoeridus, by M G Bardet 

Amsteudam. 

Royal Acadtmy of Boltncet, February 94.—Prof 
H. G,yVan de Sandc Bakhuyscn in the chair —Prof Van 
Itad a par «r on a simple and quick method of preparing 
plcr4#jinnine.—W H Julius read a paper on solar 
phrtbmena considered in connection with anomalous dIspersioD 
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of Ught—The following papen wampteecptad for ptiMteari qh 
hi the /VwfisiWyy —Entropy of ladtatioa (H.), by J; D. 
van der Waals, jim — A ^ fermathmmtniB ihst tt u rats 
of bebsol from dlsubetltnents, by Prof. A, F HoUttwul.— 
Enaniiotropy of (In (iv ), by Dr, ErM Cohen.—toquhtel into 
the ^em nNOst-AgNO«, Dr C tjfk. Mdtnd 
mixtures of the twn salts sneousively deposit 1 mombobedlil 
and then rhombic TINOj 00 the TINO* side, and ibombohedial 



a change, dther by passing into another modlfleation or by 
ralitring up into Its components.—RaUonal curves In space, 1^ 
Prof Schottte. 
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ECONOMIC SCIENCE 

Tk% IHxtrib%^on of Incom By William Smart, M A , 
&c, Adam Smith Professor of Political Economy in 
the University of Glasgow Pp xv + 341 (London 
Macmillan and Co, Ltd, 1899.) 

OLITICAL Economy IS frequently called the dismal 
saence Just as frequently it is denied the name 
of saence at all, and the denial is fully justified as regards 
many books on Political Economy, which are full of 
vague speculation and rhetonc A book like the present, 
however, shows the reality of the science, and how far, 
indeed, it is from being more dismal to the ordinary man 
than any other science which requires close thinking to 
understand it A little reading of the present book will, 
indeed, prove to any intelligent reader that the analysis 
of the processes of exchange, which it is the function of 
Political Economy to examine and explain, is full of con¬ 
stant interest Mr Smart’s special object is to show the 
distrihution of the aggregate of what people call their in¬ 
dividual incomes, and incidentally he throws a great deal 
of light on the production of the incomes themselves and 
what is meant by it, as well as on the automatic organis¬ 
ation of industry, which is the condition of the production 
and distribution. As a corollary, he discusses, from a 
somewhat novel point of view, the question of the 
socialistic organisation of society, by which so many 
think the present organisation can be superseded , and 
the proof he furnishes that production and distnbution 
cannot but go hand m hand, and that equitable distribu¬ 
tion 18 better provided for by the present organisation 
than ID any other conceivable way, will be found most 
striking, and impossible for the Socialiats to answer 
The initial point of the analysis is the connection which 
the author establishes between the aggregate of the indi¬ 
vidual money incomes of a community and the real in¬ 
come of that community , that is, the actual commodities 
and services which arc represented by the money incomes. 
The reason for this is well set out in the introductory 
chapter A man of business and individuals generally 
reclMn their incomes in money The income is so much 
** motMy ” The economist, on the other hand, 

“ becomes so conKibus of the inadequacy and ambiguity 
of the money meoAurement that he often fights shy of it 
altogether, and speaks of income as commodities and 
services, forgetting that in so doing he has stepped olT 
the platform of the ordinary man At the same time it 
may be confessed that he is not altogether consistent in 
this attitude. Usually, when he passes from the con- j 
sideration of the making of goods to that of selling them . 
and paying the various makers for the makmg. be falls 
into the habit of the people around him, and thinks of 
income as merely so many killings or sovereigns ” 

The author does not foil, however, in his identification 
of the two things, and in provmg the identity he estab¬ 
lishes very clearly bow pr^uction and distn button go 
hand in hand, and that the one, m a modem industrial 
^community, is not conceivable without the other 

Without going into the detail of the author's claasifi 
cation of incqme, which is hardly necessary in a general 
study, except for purposes of lUustratuni, we may simply 
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notice that there are three mam classes ^f money income 
m a country like the United Kingdom First of all 
there is the money income anaing fn>m the rent of land 
and houses, and the interest or profits upon capital 
Second, there are the money incomes of the professional 
classes, of the army, navy, and civil services, and of 
others who render services to the community, but who 
are not usually spoken of as the working classes. Third, 
there is the income of the working classes themselves, 
the sum paid to them for the labour which they expend 
Practically, there is no theoretic distinction between the 
second and third classes of income The income in 
both cases is a payment for services rendered Even 
the first classes of income, however, cannot be considered 
as purely the return upon idle capital, which is received 
by the fortunate possessors of the capital Nothing is 
more interesting in the author's analysis than his demon¬ 
stration of the amount of labour and anxiety which goes 
to the making of profits upon capital in almost any 
form, the capital which can bring in an income to its 
possessor almost without labour being much more 
limited in fact than is usually imagined It is clear 
also that the share which is paid in respect of capital 
for a given produaion still leaves the amount of the 
share which is paid in respect of labour enormously 
greater, m fart inconceivably greater, than the amount 
which would come to labour without the capital The 
author shows very clearly also, in a most interesting 
chapter (Chapter xi), that a vast amount of service is 
rendered to the community which is unpaid, particu¬ 
larly, in this country, the labour of men engaged inipublic 
services, such as members of Parliament, municipal, 
county and pansh counsellors, magistrates, students, 
explorers, managers of public institutions, and the like 
To these must be added the greatest unpaid service of 
all, that of women in the household The resources of 
a community accordingly are not merely the paid 
I services which constitute the aggregate of the money 
incomes, but those other services also by which the com¬ 
munity benefits, although they are not paid for or 
assessed m any way 

The main point of the analysis, as it proceeds, is ap¬ 
parently to be found in Chapter xii, jn which it is 
established that the money income is limited by the real 
income, Che two things being identical, and chat in the 
distribution of the real income an increase that goes to 
one contnbutor means a deduction from all the other 
contributors and T'irr i^ersd It follows from this also 
that the total production of the community is the measure 
of what can be distributed, and the only way in which 
the community as a whole can advance is by an increase 
of the total production or an improvement m quality 

The author gives here a very good illustration, that 
of a nch man’s daughter, of whom the complaint is 
sometimes made that by going into the labour market 
and competmg with working women who have to depend 
upon their work for a livelihood she takes the bread out 
of their mouths 

** Let us suppose that she has been ge ttmjgr a dress 
allowance of 30/ from her father, and that 1 n view of her 
making lar a, week in typewriting he stops the 
allowance There is no difiference to the g irl except the 
honest glow of independence. But what of the father ? 

C C 
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He hu now a sum of 30/ of unspent income. Suppose* 
to make the argument quite clear, that with this sum be 
engages another typist in bis own office Is this not a 
new opening in the industry ? And granted that Miss 
Dives has displaced another typist, if this displaced one 
gets the new situation* has this competition taken the 
bread out of Miss Laiarus’ mouth? The position, of 
course, practically, is that the new typist has added a new 
sum in wealth to the community, and is paid by the 
value of this new sum ” 

In this way the author deals with the popular fallacy 
that there is in a community only so much work to go 
round, and that if some are unemployed, the way to get 
this margin into work is to shorten the hours of those 
who are employed The exact reverse is the truth The 
way to produce more employment is to increase the pro¬ 
duction of those who are already employed, and so cause 
a greater demand for labour upon which the value of 
that increased production is spent 

The author discusses at great length, m the second 
part of the book, the principles of distnbution, and we 
are sorry that we have not left ourselves space to follow 
him as much as we should like. The demonstration is 
clear, however, that no distribution of the aggregate 
income of a community upon any principle of equal needs 
or other such principle dreamed of by Socialists is even 
conceivable, and that the only way, in fact, that rough 
justice can be done is by the income of each individual 
being assessed at what his services fetch in the open 
market This is the essence of the individualistic struc¬ 
ture of society, and its justification is that there is no 
other lyay of measuring individual services against each 
other 

Altogether, we must commend the book very highly as 
a careful study of most difficult problems The author's 
style IS clear and pointed, and there is not an obscure 
page in the book It is an excellent work to put into 
the hands of the economic student R Gif' pen 


PRACTICAL MATHEMATICS 
Pracitcai Mathcmitics Summary of Six Lectures de 
livered to Working Men by Prof John Perry, U Sc, 
I* RS, February and March 1899. (London Eyre 
and Spottiawoode, 1899) 

'^'PHESE Lectures were delivered as introductory to the 
A new subject of Practical Mathematics, recently 
established in the examinations of the Science and Art 
Department, but, incidentally, they serve to show how 
we have come by our state of lethargy, out of which we 
have had so rude an awakening 
Recent events in South Africa have given a shock to 
our msulor self-sufficiency, and made the reflective tremble 
to think what would have happened, remembering the 
fate of France, if we had been involved with a real 
European power, with no opportunity of gaining time 
for a reorganisation,af^r antiquated methods 
Wie have lost initiative and flattered our own supen 
ontf, instead of observing the marvellous progress of 
other countries, and this self-sufficiency is especially 
noticeable in our scientific and practical methods, so that 
among us it was considered hopeleu for a benighted 
foreigner! French or German, however hard be might 
work, to rival methods we could acquire without effort. 
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Our practical men have been content to jog along by 
rule of thumb and the knowledge acquired from endless 
mistakes, imagining the rest of the world felt its why m 
the same blind fashion , holding no communication with 
the theonsts, who, as mostly engaged in the educational 
line, were high up in an sethereal plane of thought, and 
despised all practical applications of theory to nature, 
Ignoring the ideas which ate m the course of tnuu 
forming the conditions of civilisation. 

These Lectures on Practical Mathematics are usefiu) 
in lifting the thoughts of the working man out of his 
narrow groove, and are also worth the study of the pure 
theonst, in showing him how to take the additional and 
difficult steps, hitherto neglected, but required for making 
his theory of immediate practical utility , at the same 
time to give him some useful hints for smoothing the 
initial path of mathematics from needless difficulties 

The Lectures begin with some valuable advice on the 
proper method of performing the simple arithmetical 
operations, a subject which is carried out with us in a 
scandalously antiquated manner The keynote of prac¬ 
tical numerical computation is given m § 3 — 

When calculating from observed quantities, it is dts- 
honesi to use more figures than we are sure of 

Suppose w IS to be squared, taking its value as 3 1416, 
according to our obsolete methods, the result would be 
worked out to nine significant figures, even if five only 
were to be retained , the proper method, of writing the 
multiplier in reverse order, is explained on p. 4 , so, too, 
with division on p 5 Mantalini had the true anth- 
metical sense when he passed hts remark on the bill of 
sale , but our schoolmasters proceed on the proverb— 

Take care of the pence, and leave the pounds to take 
care of ibcmsclvcs thus reversing the relative import¬ 
ance of the figures 

Prof Penry is a true disciple of Squeers, the discredited 
inventor of our modern system of technical education, 
hampered as he was by an incompetent demonstrator 
After giving the smallest possible preliminary explana¬ 
tion, he makes the student think out the prinaples for 
himself in the course of a vanety of well chosen applica¬ 
tions of actual interest The Slide Rule, never mentioned 
in scholastic treatises, is introduced at once for practical 
calculations, this instrument rejects automatically all 
the unimportant and dish^ntU figures in the onchmetical 
operations of multiplication, division, involution and 
evolution After a short descnption with a diagnim, 
Prof Perry finishes with the sound advice — 

“ Think It out for yourself, practise multiplying sim^e 
numbers, ask nobody to help you^ and you will rapidly 
get familiar withr and food of, the Slide Rule ^ 

The celluloid scale of the latest patterns enables the 
figures to be read off with such increased accuracy that 
the Slide Rule may now supplant all books of Mathe 
matical Tables and Logarithmsforpbysicalandengineer- 
ing purposes, as measuremenu can rardy be made beyond 
four significant figures in Lord Kelvin's Opinion 

A Table of four-figure Loganthms and Antiloganthms 
18 appended, and further on a method is given (due ongin- 
ally to Mr Edser) of calculating these logarithms, with 
which must be contrasted the elaborately difficult treat¬ 
ment of ordinary mathematical treatises, depending on 
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thin eluHVc ibttmctiOQ, the Expoeential Thwrenit 
which, AS theseiLectares show, may be omitted and dis¬ 
regard m a course of Pra^ical Mathematics We 
remember the elaborate and majestically slow overture 
of Todhunter's Diflferential Calculus, wherein the initud 
motive of the Exponential Theorem is developed at 
such length, pausing to investigate the influence of 
firactionaLas well as infinite steps m the neighbourhood 
of the limiting infinity. No wonder the subject of the 
Calculus was a sealed book to all but a few of our students. 
Contrast this with the good fortune of the French 
schoolboy, who is introduced to the notions of the flow 
of variable quantities, and to the sacred symbols of the 
little d and the long / in a course of elementary algebra, 
such as **Coura d^algibre dl^mentaire, conforme aux 
demiers programmea” 

Omitting all reference to the Exponential Theorem, 
and dealing only with the common loganthms employed 
in ordinary calculations, the number x is defined as the 
logarithm of y firom tbo relation 

Then, by employing the ordinary arithmetical opera¬ 
tion of square root, Mr Edier has given a ready method 
of starting a calculation of the loganthms, or rather the 
antiloganthms, as follows — 


jr 

i 

1 

1 

1 

! 1 *^ 


y 

•/fO 


V«o 

^10 

'i/io 

7 

3 > 6*3 

17783 1 

13336 

1 11^ 

1 0 0625 

10746 

hgy 

0 5000 

0 2500 1 

0 1250 

003125 


The cube root of lo, worked out by ordinary anth 
metical methods, and the fifth root of xo^ obtainable by 
Home’s method^ will provide additional antiloganthms , 
and thence by multiplication, we find y for 

9 At • I and plotting these relations by a curve on 
squar^ paper (Nature, p 415, March 1, 1900^ Dr A 
Dufton), we can amve at the simple results of 10° 

, and thence construct the 
chief divisions of the Slide Rule, and by forther inter- 
polation calculate the Table of four-figure antiloganthms 
and logarithms, which suffice for all practical purposes. 

Even the theoretical student, who cultivates mathe¬ 
matics as a subject which he will be called upon to teach 
ID his turn, but never to employ on vulgar practical 
apphcations, would profit by approaching the etudy of 
It^antbms m the same way. Afterwards he may open 
a page of seven-figure loganthms, and consider how 
mttch calculation has been expended on it, he will be 
surpm^ed to find that, after he has wntten down the 
logari|l|ms of a fow of the composite numbers to serve 
as behcb merks, the Anthmometer set at a constant 
difiereice wiU run out the intermediate loganthms as 
fiut y the handle can be turned, with an occasional 
change m the eigl^tb deamal of the diflerence, wherever 
a bench marie ahowa that it is required. A little ele¬ 
mentary ririll of this kmd will loon substantiate Prof 
Perry’s complaint (p. 38) ^ 

**Soina friends of mine assyt that no man or boy 
ought to be allowed to use lo^itbms until he knows 
how to calculate them. They say-thit, knowing that the 
calculation is a branch of Higher Mathematics, and that 
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the average Khoolboy, after six years of mathtinatiai>t 
finds It hopeless to even begin the study of the Exjfo- 
nential Theorem. It Is a hard saying I It is exactly 
like >saying that a boy must not wear a watch or a pair 
of trousers until he is able to make a watch or a pair 
of trousers. It is the sort of nnfeeling statement which 
so well illustrates the attitude of the supenor person * 

The essentials of the subject of Analytical Geometry, 
which blocks the way in our present system of mathe¬ 
matical instruction, are given here under the title of 
Squared Paper After an encomium on its practical vir¬ 
tues, Prof Perry has the audacity to follow the Continental 
lead, and cany his audience straight up to the Calculus 

Accurate diagrams on this squared paper are given of 
the elementary curves, the graphs of jr~*, sin r, cos x, 
tan X, «**, ^ OB well as of the ellipse and hyperbola, 

practically all the mathematical pnnciples required for 
the graphical representation of the variation of physical 
quantities 

The exponential curve, the graph of represents a 
quantity which grows or dwindles at constant compound 
interest or discount like a row of organ pipes, the rate 
of extinction of light, or the diminution of the density ot 
the atmosphere in a balloon ascent. 

The graphs of y^x* and x*** are the representation 
of quantities, such that 1 increase in x causes n -’/g 
increase or decrease in y This is the familiar state¬ 
ment of a complicated mechanical law, such as Fronde’s 
Law, which asserts that in similar steamers over a given 
voyage x % Increase in speed requires 6 7 o increase in 
tonnage and coal capacity, and 7 “/,, increase in engine 
power 

When the practical man is compelled to invoke theory 
to his aid, It 18 generally in some such manner as the 
above , from a known performance, say, of a steamer, he 
has to argue the requisite alterations, expressed in 
for slight diflerences in a new design 

The empincal formulas of internal ballistics and of 
armour-piercing are all examples of the same theory, 
the index w, sometimes carefully guarded as an official 
secret, is at once revealed by plotting on Human's 
logarithmic co-ordinate sheets, which the possessor of 
a Slide Rule can readily construct for himself, and Mr 
Vincent has shown, in his Report to the British As- 
soaation, 1898, that the semi-foganthmic co-ordinates 
can be employed usefully, in which a combination is 
made of the Slide Rule Graduations with the equidistant 
graduations of the foot or metre rule 

In answer to his question on p. 53, for a method of 
finding o”, where a and i» are any numbers, the author 
may be referred to Mr Lanchestei^s radial cursor attach 
meot, as well as to the double-loganthmic scale, which 
he will find desenbed in the Catalogue of the Mathe- 
matica] Exhibition at Munich, 1893, as the invention of 
Blanc, of Hamburg, and M d*Ocagnc*s “Traitd de 
somographie,” recently reviewed in Nature, will pro¬ 
vide a compete description of all such methods of 
graphical calculation 

Euclid supplies the place in our schools of the study 
of Formal Logic, so far as the essentials of strict demon¬ 
stration , but as no one employs the syllogism, not even 
Euchd, and time is limited now there is no longer the 
lac^ of the Middle Ages in subjects of scientific interest 
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the working man stodent is recommended by Prof Perry 
to condense the essential facts of Euclid's Geometry” into 
a few pages of careful instrumental construction, supple¬ 
mented by perhaps half a page of Algebra for the fifth 
and sixth books, and mtroduang at the outset the arcular 
functions of Trigonometry, and, most important of all, 
the ideas and sacred symMism of the Calculus. 

Valuable collections of examples are interspersed 
throughout the Lectures, all having a definite practical 
numencal character, or the interest of the practical 
illiterate mechanic would be lost, but we think the navi¬ 
gator vrould object to the units employed m Example 9, 
p 113 An advertisement in the daily press warns us 
that these Lectures to working men are to Im discontinued, 
and so we are disappointed of the hope of a similar 
course, illustrated by practical examples, on Mechanics, 
m which, to employ the author’s words, the occult 
phenomena described by the writers of cram-books 
on Mechanics to be used in preparing for certain ex 
aminations will find no place. Each exercise will fix 
firmly in the mind of the student the fact that a certain 
principle is of importance outside examination rooms, 
and the student, when he works out an answer which 
every practical ilhterate mechanic knows to be ten times 
too great, will not complacently rest satisfied with this 
absurd answer, and talk about its being “theoretically” 
right 

The author has dared to introduce a lecture on Vectors 
and their use and treatment—that is, Quaternions in 
their simplest form, ptue Prof Tait The resolution 
and composition of directed quantities follows in a simple 
manner, on a railroad of mathematical argument, with 
out blowing up any culverts and bridges by such aitifiaal 
obstructions as Duchayla’s demonstration of the Parallel¬ 
ogram of Forces. 

The ideal treatise is the judiaous combination of the 
Inwit and Outwit These Lectures, m their assigned 
scope of immediate practical application, work as fhr as 
possible on the Outwit principle, while there are ten¬ 
dencies ID the woiid of abstract mathematics to exclude 
Outwit as far as possible, and to proceed entirely by 
Inwit, and this latter method interests and commends 
lUelf to the philosophic cootemplative mind. Thus an 
increasing gap is arising between the two lines of thought, 
as the man of action must proceed at once on the avail¬ 
able rational theory , and he will incline to the treatment 
advocated with so much eloquence in these Lectures on 
Practical Mathematics A G Grkenhill. 


A SYSTEM OF MEDICINE 
A Sj^sUm by Many Writers Edited by 

Thomas Clifford Allbutt, M A., M D., LLD, F R C P, 
F RS Vol V Pp. XIV + 10561 71 illustrations, 7 
charts , 3 plates. Vol vi. Pp. xi + 944 44 dlus- 

*tfatiODa, 3 plMes, 2 tobies. Vol vii Pp. xii -h 937 
34 ilhifMtioDs, 3 platea Vol nii Pfx xii + 998 
t 6 illustratioiu , 3 l^tes. (London Macmillan and 
Ca, Ltd, 1898-18991) 

P ROF CLIFFORD ALLBUTT is to be congiatu- 
lated upon having completed what must have been 
a Herculean task In a sconce which changes with the 
veloaty of medicme, the time consumed m the appear 
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ance of a work is a very important fitctor It b quite 
conceivable that durmg the period that must necessarily 
elapse between the first and the last volume of so monu¬ 
mental a work some discovery in mediane, or the cognate 
sciences of transcen dentol importance, might occur Such 
a discovery might affect equally profoundly both the 
written and unwntten volumes. A system thus astride 
an epoch-making advance m the subject-matter of its 
theme might brmg the editor into serious embarrassment 
In this respect the lot of the present system has ftdlen in 
pleasant places It has been launched into the tide of 
medical literature without any such contretemps, and the 
first volume may be considered, from the practical stand¬ 
point, as much up-to-date as the last 

In the space at our command it is of course impossible 
even to enumerate the contents of the four massive 
volumes before us 

Vol v IS devoted to diseases of the respiratory and 
circulatory systems. Dr Ewart wntes two comprehensive 
articles on bronchitis and bronchiectasis. The mono¬ 
graph on pneumonia is from the pen of Dr Pye Smith 
This article contains an interesting critique of the bac¬ 
teriology of pneumonia from the standpoint of the 
physician, and concludes with copious clinical statistics. 
Dr Percy Kidd contributes a succinct account of con¬ 
sumption, and what must be regarded as a very fiur 
risumi of the different methods of treatment and their 
results. Dr Goodhart writes an able account of that 
enigmatical disease, asthma. 

T^e second part of the volume treats of diseases of the 
circulatory system The first three articles of this sub¬ 
division are of general interest Sir Michael Foster con¬ 
tributes an essay on the general features of the blood. 
The clinical examination of the blood is fully dealt with 
by Dr Copeman In this article the massive literature 
of this subject is well condensed, no easy task , the essay 
IS well up-to-date, and should prove most useftil in obn- 
junction with its copious and well-classified bibliography, 
not only to those who are simply interested in the Subject, 
but to actual workers in the field Prof Shemngton has 
condensed much matter into little volume in his article 
on cardiac physics. What to leave out, and what to put 
in, in an article upon this subject, in this place, must be a 
matter of vary great difiSculty We think the absolute 
value of the article has suffer^ somewhat from its con¬ 
densation, and that more space should have been devoted 
to this subject The physical and physico-chemical 
aspect of dropsy, which has received very scanty attention 
elsewhere, might well have been included in it Functional 
disorders and mechanical strain of the heart are treated 
of at length by the editor Here (p. 847), we notice 
a misprint, Prof Zuntx* collaborator was Geppeit, not 
Gopp^ The volume concludes with articles on endo¬ 
carditis and valvular disease. 

In vol VI diseases of the circulatory system are 
continued Sir Richard Douglas Powell conthbutes a 
full account of anguu pectons. After a preliminary 
division of the cases into two main classes, the author 
proceeds to give clinical examples. The article concludes 
with a consideration of prognosis and treatment Dr 
F. T Roberts wntes upon diseases of the mediaitmam 
and thymus gland Tlie greater part of the author’s 
space is devoted to the interesting and complicated 
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■abject of intrm-thotecic new growths, which he handles 
in a most sabsfisctory manner The articles on throm¬ 
bosis and embohsm are from the pen of Prof Welch, 
and are treated very fully. A most copious bibliography 
IS appended, amotinung to six pages 

An interesting illustration of the essential unity of the 
nerve muscle machine is afibrded by a sti<dy of the 
editor’s attempt to consider in two separate sections 
diseases of the muscles and diseases of the nervous 
system. How far one can divide, from the standpoint of 
disease, the neuro from the muscular clement is naturally 
of interest As a matter of fact, however, it is to be 
noted that, whereas the division between these two 
classes of diseases in the general page of contents takes 
place between the articles upon facial hemiatrophy and 
general pathology of the nervous system, in the text 
this IS not so, the division occurring between the articles 
upon erytbromelalgia and diseases of the nerves This 
may be due, of course, to accident, at any rate, it should 
be cleared up 

In the section devoted to dise ases of the muscles, Prof 
Shemngton contributes a most interesting article upon 
tremor, tendon-phenomenon and spasm, and Dr Devan 
Lewis one on the general pathology of the nervous 
system 

Space equivalent to two whole volumes or rather more 
18 devoted to diseases of the nervous system, and the 
vanous articles upon the different subjects in this section 
are very complete A few monographs are to be found 
here and there, in appropnate places, upon the general 
physiology and pathology of the subject Noteworthy 
amongst these is Dr FemePs essay upon the regional 
diagnosis of cerebral disease In it the chief parts of the 
brain are considerod seriatim, the effect of lesions of 
them described, some clinical cases given, and a biblio 
graphy appended to each section. This latter method 
will groatly faciliUte reference, and might with advantage 
have been adopted in other msunces Dr Bastian 
contributes an able essay upon aphasia and other speech 
defects. Hystena forms a subject of an interesting 
monograph by Dr Ormerod The author discusses at 
some length the hypotheses of hystena, and cnticises the 
psychical speculations of Janet Neurasthenia is treated 
of at length fay the editor. He defends the entity of the 
disease, desenbing different forms of it according to the 
organ or set of organs presenting functional aberration 
Pr^ Victor Horsley wntet upon traumatic neurasthenia 
Under this terra cases of nervous disturbance after rail¬ 
way acadents and other agencies produemg sudden fear 
or emotion, &c., arc considered The article should 
prove useful to the medical advisers of railway com¬ 
panies , It concludes with a suggestive paragraph upon 
malingering and points of medical Junsprudence 

A sectioa, occupying some four hundred pages, is 
devoted to mental diseases. In the editing of this section 
Prof AUbutt has been assisted by Dr Savage Dr 
Meraer omtnbutes a philosophical article upon vice, 
enme and insanity The volume concludes with a senes i 
of essays upon diseases of the skin, A short appendix, 
compnsmg an account of the recent researches on the 
mahmal parasite, has been vniely added to supplement 
Prat Osi^ article on malaria in voL iy 

The editor and his coUaboratmrs must be immensdy 
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relieved that so prolonged an effort has finally ter¬ 
minated The fact that the system is somewhat 
more bulky than was ongmally intended can scarcely be 
considered a disadvantage. Portability is hardly ex¬ 
pected of a ** system ” , further, Prof Allbutt's work, taking 
in regard the voluminous increase which has occurred in 
medical literature in the interim, compares fovourably, in 
so far as bulk is concerned, with its predecessor It is 
sincerely to be hoped, and indeed expected, that the book 
will meet at the h^ds of the profession with that success 
which It nchly deserves F W TUNNici iFFb. 


T//£ NATURAL HISTORY OF WHALES 

A Book OH WhaUs By F £ Beddard, M A., F K S. 

With 40 illustrations by W Sidney Berridget^ Pp 

XV + 3ia (London John Murray, 190a) 

HE editor of the Progressive Science Senes,” Mr 
Beddard, has undertaken the preparation of the 
volume “ On Whales ” Amongst the mammalia, no 
order is more remarkable than the Cetacea. The huge 
size, both in length and bulk, attained by many of the 
species, their Ash-like habitat, the modifications in mam¬ 
malian structure necessary to adapt them for a life in the 
water, and the difficulties atten^nt on their capture, 
have invested them with an interest which appeals to 
the popular imagination as well as to the naturdist In 
wnting this book, Mr Beddard has had in view the com¬ 
pilation of a volume which, whilst based on saentific 
lines, should be expressed in Language divested as far as 
possible of technicalities, so that the descriptions might 
be understood by educated persons generally In this 
respect he has succeeded 

In the earlier chapters he desenbes the most character¬ 
istic features in the external form and in the internal 
structure of whales, and he compares them with other 
aquatic mammals In their size, such species as Balartt- 
optora musculus and B sibbaldii are not only the laig^est 
of living mammals, but there is no evidence of animals 
having in past times existed which possessed a greater 
magnitude, the most gigantic extinct Saunan reptile, or 
even the Iguanodon, dwindling into insignificance be¬ 
side these monsters of the deep. The skeleton in the 
largest species, more especially the skull and spine, is 
charactensed by the bulk of the bones There seems 
to be a relation in the thickness of the tegumentary 
blubber and the quantity of its contained oil to the 
weight of the bones. In the Greenland Whale the indi¬ 
vidual bones arc much heavier in relation to their 
sue than m the Balxnoptendae, and the blubber is so 
much thicker in the former, that a Bolaena mysttcefus, 
without taking into account the much greater value 
of its whalebone, and estimating only that of its oil, 
repays the whalmg seanum much more than the capture 
of Sibbald’s Whale, although the latter may be from 30 
to 30 feet longer In the Sperm Whale, again, in ad¬ 
dition to the valuable oil in the blubber, the cavity in its 
huge head contains many gallons of the peculiar fot, 
which, when solidified alter the death of the animal, 
forms the well-known commercial article called sperma¬ 
ceti The fot with which these animals are so abundantly 
provided, being of much less specific gravity than the 
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medfusn id which they live, enablM them, with compara¬ 
tively little mufcular exertion, to fleet on and near the 
feurface of the water, and to breathe directly the air which 
li required in mammalian reapiratioD. A future in Ceta¬ 
cean anatomy is the great capacity of the thorax, the 
consequent large sue and expansibility of the lungs, and 
the mobility of the nbs, which in the whalebone whales 
only articulate with the sternum by a single pair The 
external configuration of the chest vanes in different 
species , m B mysHcetus it u rounded laterally and 
somewhat barrel-shaped , but in the Finners it is more 
elongated in the dorsi ventral diameter, and with a 
smaller diameter from side to side. In both forms it is 
capable of great expansion, so that the whale can dive 
to a great depth and remain under water for a consider¬ 
able time, until the need amses to come to the surface to 
expire the contaminated air in the act of “ blowing,” and 
to take ID a fresh supply 

In the chapters on classification, Mr Beddard has very 
properly rejected many of the genenc names introduced 
by the late Dr E Gray, who in his later life gave to each 
species a new generic name, and almost went so far as 
to regard each skeleton, or part of a skeleton, in the 
British Museum as representing a distinct species He 
has adopted the more restneted nomenclature employed 
by van Beneden, Flower, Turner, and other recent ceto- 
logical authonties His descnptions of the specific 
characters are tersely put, and can be readily understood 
even by those who are not trained anatomists The 
figures of the species, so far as he has provided illustra 
tions, are characteristic, though in at least five instances 
his drawings have been made from the series of casts 
displayed in the Whale-room in the British Museum, the 
last administrative work discharged by Sir W H 
Flower, and not from the original drawings We ob¬ 
serve, however, that several of our Bntish species are 
oot figured , three species of Balsenoptera, the Hump 
backed Whale, the White Whale, LagcfWf^nchus aibt 
rostrts^ and even the common Porpoise, except in its 
embryonic form, have not been included in the illus¬ 
trations This 18 much to be regretted, as one of 
the main objects of a scmi-popular book of this kind 
should be to place in the h^ds of those who live at 
Che seaside a work which will enable them to dis- 
cnminate the species of whales, examples of which 
from time to time are stranded on our shores, and 
not to class them all together, as is too often done, 
as bottle noses ” How important it is to familionse 
people who have some taste for natural history studies, 
with the means of recognising specific differences, is 
illustrated by Sowerby's Whale The first example of 
this Cetacean was described by James bowerby from a 
specimen stranded in 1800 ou the shores of the Moray 
Firth No further specimen was recognised in Scotland 
until 1873, smee which date two specimens have been 
•obtained m the SheClaad Isles, two in the Firth Forth, 
and iir September ctf last year Mr William Taylor 
secured threfl spediment—male, female and young— 
stranded in the Moray Firth only a few miles the 
spot where SowerbjPt onginal example was found On 
the Engbsb coast a specimen was got in 1885 at Spum- 
point, and another In 1893 at Overstrand, near Cromer, 
but we know of only one specimen identified on the 
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coast of Ireland. It is obvious, therefore, that ihu 
Cetacean it not so uncommon as was Originally suptKMd* 
When those who dwell by the sea become mom alive to 
the recognition of the specific characters of whale% we 
may reasonably hope that other speaes, now considered 
rare, may be found to be not infrequent visitors to oor 
shores 


RESEARCHES ON GLYCOGEN 
Microscopic Rtsearchos on Glycogen Part 11 Glycogen 
of Snails and Slugs, in morphological and phyti^ogical 
correspondence with the Lymph System of Verte¬ 
brates. By Charles Creighton, M D Pp. 137 , 9 
coloured plates. (London Adam and Charles Blade, 

1899) 

ART I of this work, which appeared about three 
years ago, treated iA the physiological functions of 
glycogen It contained a number of interesting records 
of microscopic work, and showed that glycogen is present 
m a number of situations, particularly dunng embryonic 
life, in which its presence was previously unsuspected. 
Claude Bernard, in his classical work on the subject, 
recognised the presence of glycogen in the placenta and 
ni ny other embryonic structures, and Dr Creighton 
amplified this by more numerous observations As de¬ 
velopment progresses, and specialisation of function 
occurs, the glycogenic function is narrowed down to the 
liver and muscles instead of being widespread throughout 
the tissues. Dr Creighton concluded, on what we regard 
as insufficient grounds, that the function of glycogen is 
much more important than physiologists have hitherto 
considered to be the case He insists on its **formauve” 
function, by which we suppose he means that it is on all- 
important or even essential substance in the construction 
of living matter, and he even assigns to it a respiratory 
function, believing that in early life it takes the place of 
hicmoglobin His proofs of its oxygen-carrying capaaty 
were even less complete than those of its formative 
properties 

All physiologists admit the importance of glycogen, 
they would require very stringent evidence, however, 
before they admitted that it is essential to the formation 
of protopl^m, or that a carbohydrate is capable of doing 
the work of a complex nitrogenous and iron containing 
matenal like hmmoglobin It is regarded rather as a 
storage or reserve product, part of the cell-contents 
rather than part of the cell substance, and its use is 
doubtless principally by its subsequent combustioa to 
contnbute to the liberation of energy m the form of 
molar and molecular movement, work and heat 
In Part 11, which is now before us, we have at befisre 
a very elaborate series of microscopic observations, 
undertoken with mfinite pains, and illustrated by ex¬ 
cellent drawings. It treats of the vanous invertebrate 
classes, and shows the presence of glycogen m numerous 
situations, the work of others in the same connection 
has been collected with care. The proof that the sub¬ 
stance IS always glycogen would have been more dbm- 
plete if the observer had not liniitbd himself to one test, 
namely, the micro-chemical reaction with iodine. Still, 
if we regard this as trustworthy, we have before tts 
a valuable collection of observations which show how 
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widaiprml the dutnbuuoo of glsrcogen is, and we may 
••My draw the conclution that iti function is extremely 
important 

Ai beforBi however, we hesitate to follow Dr Creighton 
in hit speculations r^ardmg the nature of these functions 
For in addition to its formative and respiratory functions, 
the multifarious duties of lymph are now ascnbed to this 
single and comparatively simple material The aiguments 
that lead to this startling conclusion are extremely cunous 
to follow. He finds that in snails and slugs which have 
been specially worked at, glycogen is chiefly deposited 
ID certam connective tissue corpuscles, which are desig¬ 
nated plasma cells. These are pnnapally arranged along 
the course of the blood-vessels, and in some instances 
they form a complete coating to the vessels This is 
considered to in^cate the existence of a primitive 
lymphatic system If this is so, there should be evidence 
in the higher molluscs that this becomes more perfect, 
and the diflerent stages in the evolution of the lymphatic 
vessels should be capable of demonstration There is, 
however, no attempt to do this, in fact, it is admitted 
that m the highest molluscs, the cephalopods, which have 
a very perfect vascular system with arteries, veins and 
capillaries, this arrangement of the plasma cells does 
not occur, and these animals have htUe or no glycpgen 
in their tissues Moreover, if the arrangement and 
chemical construction of the plasma cells of the snail 
has the great morphological value attached to it by Dr 
Creighton, it is remarkable that it is not found through¬ 
out the class of gastropod molluscs, to which the snail 
belongs , it is apparently limited to quite a few members 
of the group So much importance is attached to this 
idea by the author, that he almost seems, though his 
words are not quite clear on this point, to assume that 
the snail and slug are, in the line of descent, very near 
ancestors of the vertebrate family There is no attempt 
to show the links in the chain, nor to explain why an 
exceptional and almost accidental arrangement of con- 
n^ive tissue cells in one or two isolated molluscs should 
Gonfor this honour upon such isolated specimens. We 
do not think that a theory of this kind will do much to 
shake the'tborDoghly well-grounded work of Haeckel and 
other morphologists, ' 

To the i^ysiologist the next conclusion drawn will be 
even more startling, it runs as follows if the plasma 
cells represent a lymph system, the glycogen of those 
cells must represent lymph. It hardly seems worth while 
to argue against such an unwarrantable suggestion Any 
ocher constituent of the plasma cells might equally well 
have been selected Lymph it a complex fluid acting as 
a middle-man between blood and tissue elements , it is 
contained in spaces between and around the cells, not in 
the interior of their cell substance. If one seeks for an 
analogy between the two mobile fluids of the vertebrate, 
m the inveitebrates it will be found much more easily m 
sonny nnmben of the worm group which have coloured 
Wood in their vessels, and oofonriess fluid in certain parts 
of their body<avity 

Dr CreightoD's production, therefore, though interest- 
mg as a reoird of observations, is mosCMisappointing so 
fiur as condusioos are concerned. Wide, sweeping, almost 
revolutloaary theories are advanced without a shred of 
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real evidence to support them If the book serves no 
other purpose, it will at least act as a warning example 
of the danger of drawing hasty generalisations from im¬ 
perfect data, data gathered from the exclusive study of 
one particular small point with one exclusive method 


OUR BOOK SHELF 

Tkt Eltmints of Altematinfr Currents By W. S, 
Franklin and R. B Williamson Fp 212 ^Kew 
York The Macmillan Company London Macmillan 
and Co,, Ltd., 1899 ) 

In this book will be found a very fair r/sum/ of the 
theory and practice of alternate current working, and of 
the modern developments associated with the use of 
polyphase currents and the induction motor 
It IS mtercatin^ to compare a work such as the present, 
characteristic as it is of American methods, with similar 
works published in this country Messrs Franklin and 
Williamson's treatment of their subject is distinguished 
by conciseness, and by the almost total exclusion of any¬ 
thing of histoncal interest, though the authors, in the 
preface, acknowledge their great indebtedness to Stein- 
meti, ** whose papers are uniQue in their close touch with 
engineenn^ actualities." The beginner will, perhaps, 
find that the brevity of treatment renders the theory, and 
the usually excellent graphical constructions, here and 
there obscure. But, on the other hand, the comments 
upon the practical aspect of each question taken up are 
Of great vuuc, espeaally to readers in this country, where 
expenence with polyphase currents is limited to some 
half dosen installations of but few months standing 
Continental engineers, accustomed to use the well 
I known Hartmann and Braun instruments, will be aston¬ 
ished to learn that the only hot-wire instrument which 
18 much used is the Cardew voltmeter" Under the 
heading ^Revolving Contact Makers," the only form 
dcscnl:^ is that using a Jet of conducting liquid making 
contact with a revolving pin connected through the shaft 
of the alternator , while the much more convenient form 
with two brushes and a revolving piece of meui let into 
an insulating disc, which enables an electrostatic volt¬ 
meter to be momentarily connected across oify two points 
in the alternator orcuit, is not mentioned. 

The chapters relating to the theory of the synchronous 
motor, the rotary converter and the induction motor 
contain informatioQ not easy to find elsewhere in acces¬ 
sible form. The short concluding chapter on the trnns- 
miuion of power, however, lacks a simple statement of 
the relative amounts of copper required by diflerent sys¬ 
tems of electrical transmission, and the respective ments 
of these systems as regards regulation 
Much information is to be found in this book in small 
compass, and it will prove of value to engineers engaged 
m alternate current practice D K. M 

Oysters amt Disease An Account of Certain Observ- 
attorns upon the Normal amt Pathologtcal Histology 
ami Bacteriology of the Oyster and other Shellfish By 
Profs. W A. Herdman, D Sc, F R S, and R Boyce^ 
M B Lancashire Sea Fisheries Memoirs No 1 
Pp. 60, 8 plates (London George Philip and 
Son, 1899.) 

The monograph before us gives the results of three years'' 
work by the authors on oysters and disease. This thesis 
IS, of course^ by no means new to either the general 
scientific reader, the medical officer of health, or, indeed, 
the general public Oysters have for several yean bosn 
suspected, and, indeed, in some cases almost proved, to 
be tbe source of typhoid fever A most interesting report 
was issued upon this subject by the Local Government 
Board, which, if tbe reviewer remembers rightly, was 
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fully noticed in these columns. As the readers of 
N arc probably aware, as a result of this report, 

an Oyster Bill has been laid l^fore Parhament 

So far as the present memoir is concerned, it may be 
divided into two parts. The first part deals with the 
** greenness" of oysters This appears to be due in 
dinerent kinds of oysters to different causes. In certain 
oysters it seems undoubtedly connected with the presence 
of an excess of copper , and so far as the Falmouth 
oyster is concerned, the authors confirm the earlier work 
of Prof Thorpe in this connection From the general 
histological standpoint, it is interesting to note that the 
authors found Macallum’s hacinatoxylin method to be a 
very delicate test for copper as well as iron. But the 
presence of greenness,” even when connected with 
copper, does not necessitate the oyster m question being 
unfit for food Some greenness” has no relation with 
the presence of copper, as, for instance, in the case of 
Marennes oysters 

With regard to the bacteriology of oysters from the 
standpoint of disease, the monograph does not contain 
any \ery important additions to our knowledge So far 
as concerns the subject of deepest interest to the public, 
namely, the relation between oysters and typhoid fever, the 
general reader will be relieved by Conclusion la, p. 54 — 

** Although we did not find the Bacillus typhosus in 
any oyster obtained from the sea or from the markets, 
yet in our experimental oysters, inoculated with typhoid, 
we were able to recover the organism from the l^dy of 
the oyster up to the tenth day We show that the 
typhoid bacillus docs not increase in the body or in the 
tissues of the oyster, and our figures indicate that the 
bacilli pensh in the intestine” 

SaiHhfit Papers By John William Strutt, Baron 

Rayleigh, U Sc, F R S Vol 1, 1869^1881 Pp xvi + 

562 (Cambridge At the University Press, 1099.) 

THb publication of collections of scientiBc papers serves 
a three fold purpose It renders easy of access scattered 
papers for which search would otherwise have to be 
made through a considerable mass of proceedings, 
transactions and journals , it furnishes a history of the 
part played by the author of the papers in the onward 
progress of scientihc knowledge, and it affords an insight 
into the thoughts which the author has put into writing 
at various stages of his lifetime. To adequately serve 
the last object the collection must be comprehensive, and 
no paper should be deemed too short or of too pasting 
interest to be included in the series We cannot do 
better than quote Lord Rayleigh’s remarks on this point 
in the preface — 

“ Some short papers of a rather slender character have 
been included these may serve to mitigate the general 
seventy In consulting similar collections 1 have usually 
felt even more grateful for the reproduction of short and 
often rather inaccessible notes than for the larger and 
better-known memoirs” 

Even the questions set by Lord Rayleigh in the 
Mathematical Tripos for 1876 are here reprinted, and 
the pages containing these will, we are ceruin^ be well 
fingered in the copy which finds its way into the 
Cambndge University Library 

An anuysis of the seventy-eight papers in the present 
volume, and which represent Lora Rayleigh's work in the 
period 1869-1881, gives the following results ^Acous 
tics and elbration^ 34 papers , optics, 33 , hydrodynamics, 
Q , electncity, 6 , dynamics, 5 , pure mathematics, chiefly 
harmonic analysis, 6 , eanous, 5 

It will be seen that the main portion of Lord Rayleigh's 
work m this period deals with sound and light. Many 
of the papers on the former sublet have been included in 
his well known ” Theory of Sound,” and are not re 
produced ; but readers of the latter book will learn from 
the references here given bow much of the theory is due 
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to Lord Rayleigh himself We need only refer to the 
theory of resonance, the general theory of vibrations and 
Its particular case of “ approximately simple systems,” 
the pitch of organ pipes. Of optical papers, the best 
known are Lord Rayleigh's investigations on the scattering 
of light by small particles, and on the colour and polar 
isation of the sky We have also in the present volume 
papers on the construction of diffraction gratings and 
their reproduction by photograf^y, experiments on 
colour, and optical investigations relating to the spectro¬ 
scope Lord Rayleigh's hydrodynamic^ papers on the 
stability and instability of jets are well icnown The 
last pa^r in the volume is that on the infinitesimal bend¬ 
ing of surfaces of revolution, which subsequently formed 
the subject of discussion at the hands of Prof Love. The 
volume will be a welcome addition to our libranes, as 
will be those to follow containing Lord Rayleigh’s later 
papers G H B 

C/e^r i/as ^ysleut der Naeilktert, tint phylogtneltscht 

Studie Von TychoTullberg Pp v +514, 56 plates. 

(Upsala Berling, 1899) 

This separately published memoir, with its own pagin 
ation, is an excei^t from the Neva Ada of the Royal 
Society of Upsala. It is not too lengthy for the aue 
treatment of the subject, and it is very copiously illus¬ 
trated Dr Tullberg has performed a useful piece of 
work m bringing together the bulk of what is known 
about the rodents into one comprehensive monograph , 
his proceeding might be well imitated for other orders, 
in view of enormous and increasing literature The 
present memoir, howexer, is not a compilation in any 
sense of that word. The first part, which is rather more 
than one half, consists of a senes of descnptions of a 
large number of species of rodents examined by the 
aumor These desrnptions are quite full, and deaf with 
external, as well «as internal, characters In some of the 
facts there detailed, we observe that the author is at 
variance with the statements of others. For example, 
he docs not distinguish the two genera of Lemmings, 
which are a little apt to be confu^, by the occurrence 
or non-occurrence of fur upon the soles of the feet At 
this moment we ore unable to confirm or to dispute his 
correction of current statements. The list of literature 
18 an abundant one , but the author seems to have over¬ 
looked Mr Beddard's paper upon the rodent brain, and 
Mr Parson's account of the anatomy of the little known 
Cape Jumping Hare, Pedetes Perhaps the MS of the 
work was in type before the appearance of the last of 
these papers. Tlie scheme of clossificatioD adopted by 
the author will not commend itself to all The Sciuro- 
morpha and Myomorpha of many are assoaated into a 
trib^ bciurognathi, which is contrasted with the only 
other tnbe of’’simplicidentate” rodents, vis. Hystncog 
nathi The genus Pedetes^ to which we have referred, 
IS placed in the former, a view which we do not share. 
We would also follow Mr Thomas and regard the genus 
Bathyergus as belonging to the Myomoip^ and not to 
the “ porcupiny ” rodents, where Dr Tullberg places it 
The cnticisms, however, do not affect the general ments 
of this important contnbution to our knowleto of the 
mammalia FEB 

A Surgual Operating Table for the Horse By J A. W 
Doli^, MRCV 5 Ppvi-i-42 (Edinburg David 
Dougl^ 1900) 

Vrterinaky surgeons are well aware of the difficulty of 
controlling horses during operations. Mr. Dollar de¬ 
scribes the methods in general use, and various operating 
tables used m France^ Germany, Spam and elsewhere. 
A table devised by him^ and desenbed in detail, is a 
machine by means of which a horse can be supported in 
any position and operated upon. Numerous illustratioiu 
show the table in different positions during the actual 
progress of vetennary operations. 
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The Bclipee Wind 

Altho[jc:h meteoFologicAl obeenrationi dunng total eclipKS 
of the lun are of secondary importmiicc, the changes of tempera ' 
lure and hunudity being well known, yet it is still unceruin 
whether those changes do occur in atmospheric prenure, and, 
consequently, of wind, which, theoretically, ought to result from 
the sudden chilling of the air by the passage of the moon's 
shadow, and the consequent Increased baromeiric pressure out 
of whkh the wind should blow In all directions 
The letter Mr J W Evans, in Nature of December 28, 
1S99, describing his observations dunng the Indian eclipse of 
18^ IS an interesting contribution to the subject of the "eclipse 
wind,'* and brings to mind the special investigations undertaVen 
by Prof Winslow Upton and myself duriiw the total solar 
eclipses of August 19, 1887, in Russia, and of January I, 188^, 
in California, the results of which are desenbed, respectively, in 
Am0r Mstsar yoHmal^ \ol iv , and in Aftnais IsUon Ob- 
ssrvaiary of Harvard CollegSy vol i^xix No. l Aneroid 
barometers, including a recording instrument, all with open 
scales, were used, ana, in addition to the anemometer, a record¬ 
ing wind vane was udeen to California. There the sky was 
clear, but in the Russian eclipse it was heavily clouded As 
regards the atmospheric pressure, it must be said that, while in 
both eclipses minute nses occurrH during the total phase, yet 
they cannot be attnbuted with certainty to its influence, since 
similar fluctuations occurred on other days. As regards the 
u ind, the eclipse appeared to produce an appreciable effect, for 
the wind backed (contra clockwise) before totalit), and veered 
(clockwise) to its original direction afterwards, its velocity 
diminishing as the eclipse progressed This is what would be 
expected to happen at a station situated near the central path of 
a shadow moving north east In both eclipses It was nearly 
calm dunng totality 

With the hope of settling these questions, the writer mined 
the Harvard Observatory psrW that observed the tout solar 
eclipse of \prll i6, 1893, in C^ile, where not only was clear 
weather assured, but the regular diurnal penod of the barometer 
aflforded an excellent opportunity to study any non penodic dis 
turbance due to the eclipM Besides the previous tmtruments, 
Richard's " statoscope," or differential barograph, was em 
ployed, with which, when the temperature is kept constant or 
allowed to change at a uniform rate, variations of premurc 
approximating 0*025 millimetre (i/ioooinch) of mercury are 
recorded In order to secure a fm exposure in all directions 
for the observations of wind, the station was located on the 
nmunit of a mounuin Notwithstanding perfect conditions— 
the day being clear, and a counterpart of those preceding and 
following—no unusual changes In preuure during any of the 
phases oT the eclipse could oe detected, and if any variation 
occurred, it was insuffiaent to disturb the regular diurnal period, 
and must have been of the order of a thousandth of an inch 
The record of wind direction omUn showed a backing of the 
wind prior to totality, and a veering round afterwards, but as 
these oscillations were not infrequent at other times, they cannot 
be aso^Md certainly to the edip^ The wind reached its mini< 
mum velocity soon after the first contact of the moon’s limb, and 
steatSlv increased until after the fourth contact 
Whfls those observations seem to prove that any change In the 
atOMopb^ic pressure during a total solar eebpse is so small as to 
mapa msasuveiMt, yet Aero doa appear to be evidence 
diaitges In the wind Mr Evans observed acontra^ rotation of 
tbo vind to ihaz described above , and the reposts of the changes 
in wind during many eclipses, whkh were collected by the late 
Mr Ranyard {Matairs Aff. Astram, Sot voL xU. chap xxxv ), 
nie very oontradictofyi 

Therefore, it woiud be Intenstlng If, on Blay aS, obeervevs 
along the path of totality in the United States and elsewhere 
WDold make frequent obeervadoos of the direction and strength 
of the wind Still more valuable datit could be obtained ttom 
a few self recording wind vanes and antmometert exposed high 
enough above the ground to be fm ffom local influences. 

A. Laurence Rotch 

Blue Hill Meteorological Observatory, USA, April 3. 
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Lord Kelvin's Origin of Oranitc 
It ix a sound maxim that if you want a thing done you must 
do It youreelf So, ai no expert has replied to my query as to 
the soundness of Lord Kelvin a theory of granite, propounded in 
my letter of February 23, 1 have consulted a big Dana’s 
"Mineralogy” with the following results. 

It may be premised that Loid Kelvin assumes for hli liquid 
lava a specific gravity of a to, but as according to Dana the 
basaltic lava of Kilauea is In one case os high as 3 20^ the 
piimeval liquid lava may have averaged 2 60 
Although a 50 will work out well enowh, a*6o la much more 
striking as an uluitratioo of the effect of the assumed convection 
currents upon volcanic minerals. 

The following is a list of volcanic minerals in the order of 
their density, with a rough indication of their composition 10 fiu 
os soda, potash, lime, magnesia and iron are concerned — 

Nosean Soda 2 25-a 40 

Haoyne Soda lime a 24-a 50 

Leucite Potash 2 44 a 56 

Nepheline Soda 2 50 a'65 

Sanatline Potash a 56 

Labradoriie Lime 2 67-2 76 

Amphibolei Magnesia, lime, iron 2 90-3 40 

P}roxenes Magnesia, lime, iron 3 23 3 50 

>ree silica is represented by tridymite 2 28-2 33, instead of 
by the heavier quartz. 

If we take a 60 to be the specific gravity of the primeval 
liquid lava, the division between cryst^ that would float and 
those that would sink comes between sonsdine and labradorite 
Some little allowance should be made for expansion on heating 
According to these specific gravities, it would appear that the 
snow shower produced by the convection currents would not 
have the effect of silting up the lava ocean with granitic crystals 
set in a mother liauor ot basalt, Ixil would have the eff^ of 
I difierentiatmg the lava into light and heavy strata, until the 
I convection currents themselves would be cheeked and the sur¬ 
face stratum, composed largely of potash and soda silicates, left 
free to freeze And, we may note, that the upper stratum Is 
composed of the raw matenaU of granite, whue the lower 
stratum is composed of the raw materials of basalt 

At this point geology and petrology commence work, tod 
what subsequently berals the primeval crust, after the advent of 
water and sediment, may be read between the lines of the great 
works of MM Daubree, Fouqu^ and L^vy 
The question of a floating crust affects no doubt the problem 
of the age ^ the earth, hut that is beside my point, which is 
strictly confined 10 the origin of granite 
Torquay, April 3 Arthur Roope Hunt 

U New Zealand a Zoological Region? 

In your issue of January 11, Mr H Farquhar wrote drawing 
attention again to the incongruity of associating New Zealand 
with Australia in a zoo geographiL sense He correctly insuti 
that the New Zealand feuna is ttpi most closely allied to that of 
North east Aostralui ((Queensland) It Is si^ficant that those 
writers who advocate the alliance of New Zealand to (Queens 
land have not seen either countr>, while those who deny such 
ralatlonship have studied or travelled in both or either areas. 
No obeerver who had a first band knowledge of the two coim- 
tnes could agree with Dr Scloter that " it u probable that the 
whole fauna of New Zealand has been onglnally denved from ” 
Australia 

In the following number (p 273), Dr A. R Wallace, writing in 
support of hU own and Dr Scloter's views, does not demonstrate 
or reaffirm their accuracy, but merely lays stren upon the 
inconvenience of an opposite view 

Thai an error is convenkut is no good reason for its mainten 
aocc. RqEaidlesi of the direction in which they point, our fint 
care must be the accuracy of fiicu and deductions. 

But, as Dr Wallace Impbci, there may be feirly laid upon 
destru^ve critics the burden of restoring by constructive work 
the effects of their nvagei. " If,” says Dr Wallace, ••antipodean 
naturalists restrkc the * Australian Region' to AuslraOa and 
Taimanta, what shall be done with the remainder of his own 
Austnlian Region ?” I have proposed {/ottm MatoJ^, iv 
i^SiP 55) that New Zealand, New Caledonia and neiglibouring 
gruupa (IncluslTe certainly of the Solomons, perhaps of New 
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Goinea) mlcht be collected uto % MeleneiUn nb-recloD, end 
lobordlnetM to the Orientel Redon. Since I heve euboreted 
thcM views In enother piece, I inll here limit my argument to e 
couple of supponiiw references. 

(1) When Dr Wellece 6rst relumed from his Eiistem travel 
hit Imprenlnn of e neturel region was one *'extending from the 
Nicobers in the north-west to Sen Christovel, one of the 
Solomon Islands, on the south east, and from Luzon on the 
north to Rottl, at the south west angle of Timor, on the south ” 
(Repoit Bnrish Assoc 1863, TVaiw p 107) 

(2) Dr W Botbng Hemsiey has stated ** There U no doubt 

that the combihed Fijam, Samoan and Todsm flora u eminently 
Malayan In character" Ltnn Soc Botany, xxx. p. 211) 

To map New Zealand thos asan extreme and impoverished out 
lier of the Oriental or Malayan Region would expreu bat a part 
of her affinities, since It would ignore the Antarctic relationship 
But zoo geographic problems are too complmc to lie expressed 
in terms of cofoar on a map. If, however. New Zealand and 
related areas must be forced into one or other of the recognised 
divisions, then I submit that this arrangement would do less 
violence to nature than that accepted in the text books 

Austialian Museum Charles Hedley 

Mercury Jet Interruptera 

My aUention wu attracted recently by a bn^ notice that 
appeared In Nature of March i (p. 421) of a new form of 
mercury Jet interrupter devised and placed on the market by 
Meiurs. Isenthal, Potxler and Co 

As that form of break appeared to be of interest to the readers 
of Nature, a short description of one that I dolgned some 
months ago, along similar linei, may be of interest to some 

While expenmenting with wireleu telempby an interrupter 
of great frequency of break seemed desir»le, and as 1 wanted 
alto to know the rate of interruption accurately, it was deemed 
best to use some form of mechanical one After investigating 
several kinds, the following one was Anally decided upon as 
the most promising 

An iron vessel, arranged os a Mariutte flask to maintain a 
constant head, holding about a mnt of mercury, formed one 
terminal and a metallic plate the other The plate was arranged 
below the vessel, and tne mercury fell upon it, completing the 
circuit In the bottom of the flask was a row of ten holes, 
arranged around m a circle, with nozzles fitted Into them On 
a vertical shaft, concentric with the row of nozzles, a senes of 
mica sectors were amn^, so that, when revolving, they would 
cut the mercury lets falling from the vessel above These stnps 
were placed with the line of their edges parallel to the axis of 
the shaft. Thus they would break the circuit la several places 
St the same instant, giving a very sharp break 

It was found b^ter to break the circuit by interposing an 
insulator than to break by opening the circuit with a conductor, 
as the wou- at the spark tended to keep them all equal, so 
ttmaatoinatkally adjusted themselves to the best positions. 

The ol^ect of the row of jets was to get a more rapid inter 
mptlon. Tcy break a single jet in five or sis placM simul 
taneoudy, and at the same Ume with a MiUtzcia^ frequent, 
was found to require too great a head and vdocily of jet to be 
practicable, so by adopting a row of ten the freque^ could 
be increased that many times. These jeu are all in parallel, 
and when the mica strips are revolving the head is so adjusted, 
by the Manottc flask arrangement and screws on the sides of 
the reservoir, that at the insUnt of Interruption of one jet, all the 
others are in a state of interruption, but the one directly in 
fRmt of the mica stripi will be the first to make the dreuit 
Thus it coatinnes to break at a rapid rate 

Greater rapkUty of btsak can easily be obtained by incrcasuig 
the speed, by Increasing the number of noulet, by increasing 
the oumbn « sets of njet stnpa, or by any combination of the 
throe 

Tide form of Intecrapler will be found quite usrftil to any one 
dedrhHu known rate, Ugh frequency interrupter. 

^ S M Kintnbr. 

Western Unlventty of Penna, Allegheny, Pa., April s. 

T/ninll'e Ice Cryc^l• 

Would you, or sooie of yoar naders, kindly 
whether the lee oyetels. ni riiown In Tyndall'- 
Water," p. 33, art tenMred to represent skel 
or solid ones arraa|nd in eattems? 

Tunbridge Well^ April 14- 
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inform me 

.. --■ “Form of 

represent skeleton crystals 
J A. 


MARINE ZOOLOGY IN AUSTRALIA! 

I N these columns was noticed recently the admirable 
activity tA the various Australian museums in 
making known to science the natural objects of southern 
lands and seas. On that occasion it was an important 
addition to our knowledge of mammalian paleontology 
—Prof Stirling's descnptiOn of Diprotodan remains— 
that was especially under discussion Now we have* to 
record equmly important investigations m marine soedogy 
undertaken by tne staflT of the Australian Museum, 
Sydney 

Besides **guides” and “miscellaneous publicationsr” 
the Sydney Museum issues a series of “records” for 
minor papers , “ catalogues,” which are large and folly 
illustratea, contain descriptions of many new species, 
and arc really in some cases monewmphs, and 
“ memoirs,” such as the natural history of Lord Howe 
Island (1889), that on the Atoll of Funafuti more 
recently, in ten parts , and, finally, the “ Scientific Results 
of the Trawling Expedition of H M C S* TAfEs” of 
which Part 1 11 now before us. From the introduction, 
by Mr Edgar R. Waite, we learn that this expedition 
was the outcome of a desire on the part of the Govern¬ 
ment of New South Wales to investigate the trawl 
fisheries of their coast In 1898 H M C S was 

commissioned, the expedition was financed by the 
Colonial Government, and an experienced North Sea 
trawler was obtained, upon whose skill depended the 
successful working of the apparatus Finally, the 
Trustees of the Australian Museum were asked to 
appoint one of their officers to join the expedition, and 
Mr Waite was selected to act in that capacity He 
tells us how a large and valuable collection was obtained 
and preserved (not without considerable difficulty, as 
experience showed that the TAriu was a most unsuitable 
vessel for the purpose), and promises that the various 
groups will be dealt with in detail by members of the 
museum staff in succeeding parts of the memoir An 
“Addendum to the Introduction” on fishing with electnc 
light—not yet brought to perfection—concludes with the 
sentence “I lowered an incandescent lamp in a tow- 
net, and obtained a number of small invertebrates, thus 
reproducing the experiments conducted at the Liverpool 
Biological Station” (p 132) He does not tell us what 
the forms were which were obtained in the illumiDated 
net In the Liverpool experiments they were all actively 
swimming forms provided with eyes. 

The remainder of the present [rart contains Mr Waite’s 
report upon the fishes One hundred and seven mciee 
were taken, representing ninety five generiL incfodingl 
one new genus, viz ParatrachicMAys (formed feq 
TracAicAiAyt Hutton) Nine new species aze 

desenbed, a number of others art new recoras for the 
colony But it is very evident that, as Mr Waite says, 
“the interest of the results is, however, not exhausted 
by an enumeration of the new or rare species , the ex- 
pMition has been the means of materially extending the 
known raage,both geographically and vertically, of saveikl 
of our common food fishes The breeding season of one 
or two species has been ascertsined, . and our 
ledge oT the habits of the soles has also been extended ” 
As the trawling was for the most part not earned on m 
really deep water, but withm the limit reached by line 
fishermen, the scientific and economic saccess was all the 
more marked. As an example of the latter may be takdri 
the information as to Zeus ausiraiis^ a rare and valuable 
food fish, iriiieh was found under circumstances indi¬ 
cating that it may yet take its place as s popular and 
cheap food fish. 

Of the nine new speaes describecL perhaps the most 
interestmg is the “ gbost-khaik" {CAimoira 

1 MmokIV **6ci«»ificlUuaUa(llM 

TravUnff Ecpzdkloa of H II C8. TlUtb” Oa Port 1 Pp> >3*« 
pUt«i, (fondipiM, ud a d»rt (SydMy, 1899.) 
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tfiif being Che fiat record of the genus south of Che 
equator m the Eastern H«msphere-—seven specimens 
were taken, all, unfortunately^ females 
The iresults of this expedition are evidently such as 
, to encourage the Colonial Government in continuing the 
work, as Mr Waite has been able, not only to add to 
scientific knowledge, but to obtain much information 
dukctly bearing on the fisheries If all of our Sea 
Fishery Districts Committees vmre to combine in carry 
mg on similar operations round our own coast, notable 
progreu would be made towards obtaining that approxi 
mate “ census” of our terntonal waten which is r^uired 
for the solution of both Kientific and economic problems 

W A. Hkrdman 


THE ORIGIN AND OCCURRENCE OF 
CAVE-ICE 

A LTHOUGH ice<aveB and their phenomena present 
^ some of the roost interesting problems m the whole 
range of physical geography, it is singular to note how 
comparatively little attention has been directed to their 
investigation, and how inadequate still is the sum total 
of observation and experiment hitherto earned out, for 
the foil elucidation of the many questions which arise in 
connection with thar study A recent investigator in 
this field of research is Dr Hans Lohmann. who, in an 
admirable treatise on cave-ice (*‘Das Htibleneis unter 
besondcrer Beriicksichtigung einiger Eishfihlen des 
Engebirges,” Jena, 1895), has brought together the 
results of previous work on the subject^ and incorporated 
an account of his own observations in the ice caves of 
Saxony It is here only possible to set forth in the 
merest outline some of the more interesting facts con¬ 
nected with these natural ice-ttores, and to indicate m 
brief the theories that have been advanced to account 
for some of their phenomena 

Ice caves have been defined as natural or artificial 
cavities in the earth, in which tee, formed within them, is 
preserved either the whole year round or for a greater 
part of It They may be roughly divided into two 
classes^ termed by Thury “static*' and “dynamic,” or, 
according to Fugger, the ice caves properly speaking 
and the “wind pass^es’* The first are blind caves 
with only a single outlet, while the caves of the second 
class have connection by passage or cleft between their 
inner end and the outside air at some point in the hill¬ 
side higher tlian the mam entrance \lmost all known 
ice-caves are situated in the north temperate zone 
(roughly, between 40° and 60^), and the few exceptions 
which lie nearer the equator are so highly situated that 
in winter the temperature within them foils below the 
freezing point Generally speaking, the caves do not 
lie in high mountain regions, though all are 
where snowfall is possible 

The causes which bnng about the formation of the 
ice are to be looked for solely in the meteorological and 
climatic conditions of the localities in which Uie caves 
occur In the case of blind caves, the floor of the cavity 
is situated at a lower level than that of the entrance, and 
when the outer atmosphere becomes cooled below the 
temperature of the inner air, the former, by reason of its 
greater density, sinks into the cave, slowly displacing the 
contained air and thus giving rise to an air current 
which bnngs about the chiUmg of the cave. When the 
outside temperature nses, that of the cave b^ms to nsc 
also, but only slowly at fint, because the warmer outside 
air potseuing a smaller sprafic gravity can no longer 
sink into the cave^ and the heat is conducted to the 
interior very slowly During such periods (the “ closed 
penods " of Trouillet} a temperature curve, shown by a 
registenng thermometer placra withm the cave, assumes 
the form of an almost scraight line. The inner temperature 
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then hngen for a long timo m the netgbbouriiood of the 
freezing point, but nses again with comparative rapidity 
when all the contained ice is at last melted 
The cold produced by evmporauon within the cave also 
tends to lower the temperature, and in those ice<aves 
classed as “ wind passages *' the influence of evaporation 
in this direction is very marked While in summer the 
air contained In the blind caves is perfectly still, a stroi^ 
air-current it found to prevail at this season in the wind- 
passages It has been observed that when the outer 
temperature was considerably higher than that within, 
the wind-stream was passing outwards , at such time as 
the inner and outer temperature were dike, the cuirait 
was intermittent or not observable , but when the outer 
temperature was lower than the inner, the draught was 
passing inwarda In such cases we have two separate 
air columns of equal height, one situated within the 
mountain, the other formed by the outer atmosphere. 
As soon as a difference of temperature in the two 
columns is brought about, the tendency to restore equili¬ 
brium gives nse to the air-current through the cave, as a 
result of which the latter becomes cooled in the winter 
and gradually warmed during the summer But the 
downward current which prevails in summer may some¬ 
times bnng about a considerable cooling within the cave 
through evaporation, and if the outer air be very dry the 
formation of ice may even take place. Systematic 
observation has made it clear that the potent factor in 
the production of ice within the caves is the air current 
The ice itself, formed pnncipally duruig the spnng time, 
when the conditions of temperature and water supply are 
most favourable, is distnboted m a varying manner , it 
may clothe the floor, the walls and the roof os a close- 
fitting sheet, or may hang in curtain like form from the 
root, or give nse to the formation of ice stalactites and 
stal^mites, according to the distribution and manner of 
the water supply from above. 

In connection with the thawing of ice stalactites, an 
interesting phenomenon may sometimes be observed* 
Since the collecting point of the dnp which gave origin 
to the sulactite is situated in the centre of the base of 
the latter, the thawing action of the water ftonv above 
may proceed in such a way as to eat out the centre of 
the stalactite, leaving its peripheral parts hanging as a 
mere shell or tube ^is nas been explained by the foa 
that the warmer water introduced, having a greater 
specific gravity than water at the freezing point, will tend 
to sink to the base of the little hollow formed at the root 
of the stalactite as a first result of thawing, and thus 
rapidly carry out its work as a vertical borer 

Bitf perhaps the most interesting phenomenon ex 
hibited Dy cave-ice, to the description and elucidation of 
which Dr Lohmann has devoted special attention, is the 
peculiar structure known as the “ pnsmatic *’ or “ honey 
comb ” structure. At certain times the surface of the ice 
IS found to be broken up by a net-hke system of fine 
crevices, resulting in the production of meshes of varying 
and more or less irregular form It has been found that, 
strictly speaking, this structure does not appear during 
the winter, nor does its formation occur in all cases at 
the same time of the year While in some caves this 
splitting process has never been observed to take place 
before the end of August, the ice in the caves of Saxony 
have exhibited the structure in an advanced stage as 
early as the month of March. The size of the meshes 
IS very vanable, alj^they may reach dimensions so 
great as 400 squaretentimetres, or be so minute as 
to be observed with difficulty by the naked eye. The 
crevices may bt merely superficial, or may penetrate the 
ice to a depth of several centimetres, there to cease 
abruptly, and thus give nse to a superficial “ pnsmatic 
layer” sharply separated from the compact ice beneath 
But the development of honeycomb stnicture often pro¬ 
ceeds so far that a thin ice sheet is completely penetrated 
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by the net system, in which case the meshes on either 
sur^e of the ice plate are of equal size. 

As to the explanations which have been offered to 
account for the formation of the honeycomb structure, no 
theory seems to have been recently proposed which is 
not based upon that of Robert Emden, who supposed 



ice The peculiar form of the ne t w o rk developed, for 
instance, on the surface of an ice-stalactitei with ita 
radially arrannd tiers of *^00118,” requires ftirtlier ex¬ 
planation L^mann ascribes an important part in de- 
terminmg the arrangement of the celu ” to die expansion 
and contraction of tne ice under changes of temperature. 
Since the coefficient of expansion <» ice is great, the 
surface when exposed to variations of temperature will 
undergo a splitting process, which will result in the pro¬ 
duction of so-callM elementary cells.'* These will tnen 
become crystal units (if not alrmy such) by the procesa 
of coalition which Emden supposed to occur, and the 
ultimate dimensions of the pnsmatic structure are then 
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that in all ice masses exposed for some time to a tern 
perature neighbouring on the freezing point, the minute 
mt formed crystals, e\en when possessing an irregular 
onginal arrangement, tend to undergo a complete re 
arrangement, and to form crystal units of ever increasing 
siie, having similarly dircctra axes The dimensions to 
which these new ciystal units will attain is determined 
by the temperature variations. Should the temperature 
nte and a thaw set in, those portions of the ice where 
the individual crystals are in contact with one another 
will be the first to be attacked, and the melting process 
will produce the appearance of the net system 
Since the rock in which the caves or dnfls are formed 
always possesses a somewhat hipher temperature than the 
air within the cavity, the coalition of the individual ice 
crystals in contact with the cave wall will take place at a 
somewhat earlier penod than that of the crystals on the 
exposed surface of the wall-ice, for the inner side will l)e 
sooner raised to a temperature closely approaching the 
fineesiDg point But m like manner, as the general tem¬ 
perature nscs, the inner surface of the wall ice will 
become expos^ to the action of actual thawing earlier 
than the free outer surface, and the development of the 

g rowing crystal units—the groundwork for the ”cells” of 
le honeycomb structure-will receive an earlier check 
on the inner surfoce than on the free surface. This ex 
planation has been given to account for the fact that the 
meshes in contact with the rock are smaller than those 
exposed to the cave air, as shown m the accompanying 
illustrations reproduced from Dr Lohmann’s paper, for 
which photographs wde obuined from plaster casu of 
the ice surfoces. 

But Emden’s theoiy, as bnefly sketched above, does 
not seem to explain certain fkets observed in connection 
with the “prismatic” structure shown by some forms of 
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finally determined by a rise of temperature, forming 
spaces between the “cells” as above indicated But 
while this improved theory seems to offer a fuller ex¬ 
planation of the observed facts, final proof of its value 
as a sound hypothesis is only to be sought in the 
evidence of further expenmental investigation 

F L K 


A/OTAS 

PROK A A. Mic KELSON, profesior of phynci id the Uni- 
vermty of Chicago, hai been elected a correspondant of the 
Paru Academy of Sciences. 

The first mecling of the International Conference for the 
Protection of Wild Animals in AfHca will be held at the Foreign 
Office on April 24. The British representatives will be the 
Earl of Hopetoun, G C M G , Sir Clement Hill, K.C M G , 
C B , head ^ the African department of the Foreign Office, and 
Prof Ray Lankester, F R.S , director of the Natnral Histayy 
Maieum 

To enconrage the study of aerial navigation, a member of the 
Aero Clob of Paris has given the sam of 100,000 fnues, to be 
awarded as a prise to the inventor of an efficient aerial machllM. 
The test to be apfdied is that the machine shall travel firom the 
grounds of the Club, or from the hiUs of Longchamps, to the EUM 
Tower, and then to return to the starting point. The length of 
the whole journey U about eleven kilometres, and it has to be 
accomplish^ in half an hour or leas The competition is inter 
nationid, and the offer will remain open fOT five yean from the 
middle of the present month The interest npmi the mm 
placed at the dispoaal of the Club will be awarded annually for 
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woAm or faiventioiii beoring upon the pioUm of aerial navlga 
tion. Farther partkulan can be obtained from the wcretary 
of the ClBbp M Emmanuel Aim^, 48 rue du Collar, Pana. 

It b propoeed, in recognition of the great aerricea rendered by 
the late Dr D G Brlnton to anlhroptdogioal acience by hia teach 
ingi, nnmeroaa pobUcationai and untiring leal, to eatabluh m hb 
memory a Brinton chair of American Archaeology and Ethnology 
in the Univenity of Penn^lvania. At a memorial meeting held 
in January, the plan waa favourably mentioned and grateful recog 
mtion waa accorded to Dr, Bnnton'a unaelfiah devotion to his 
g hpM" life-work The place selected for the chair seema 
eapecially appropriate, dnoe the UnWenity of Pennsylvania now 
prwariifn Dr Brinton'a valuable library, his own gift Portly 
before hia death. The amoclation of Bnnton'a name with the 
University from 1886, when the chair of American Aiclueology 
and lingmstics was created for his occupancy, may in this way 
be made permanent In order to accomplish the proposed 
plan, it will be necessary to secure an endowment of 50,000 
dollars from individual sources. Patrons of acience and othen 
interetted m the scheme should communicate with the Brinton 
Memorial Committee, 44 Mount Vernon street, Boston, Maas., 
where further information is to be obtained if desired Messrs. 
Dreaeland Ca, Bankers, Philadelphia, have consented to act 
as treasurers of the fund being raised 

Wb regret to see the announcement of the death of Sir William 
Priestley, the dUtinguiihed physician, at seventy one years of age 
Hu fotber was a nephew of the discoverer of oxygen Sir 
William Priestley reeved his medical education in London, 
Pans, and Edinburg and gradnated as M D at the University 
of Edinburgh in 1853 He was a Fellow of the Royal Colleges 
of Physidaiu of London and Edinburgh, and of the Linnean 
Society, and also a member of several other teamed associations. 
He publbhed several works on natural history and medical 
Kien^ 

At a meeting of the Liverpool Geological Society, held on 
April 10. reference was made to the death of Mr G H Morton, 
whose services to geology were bnedy described last week 
(p 571) The following resolution was passed 1—** That the 
members of the Liverpool Geological Society desire to record 
their deep sense of the lou which they and geologbts generally 
have lUBtaiaed in the death of Mr George HigUeld Morton. 
Mr Morton was founder of the Society, serving it for many 
years both as president and honorary secretary, and up to the 
time of bb decease he was a constant and highly valued con 
tributor to its ennehing them with the resulu of 

hb untiring energy and devotion to geological science. WhUat 
deeply regretdng the irrepanble loss, the members wish to ex- 
pnm tbdr keen appreebtioa of the value and extent of Mr 
Morton’s scientiBc work, especially of that porhoo of bu work 
retetlng to Liverpool and its vicinity ” 

The Fkris correspondent of the CAswu/ gives 

the following parttenbrs about the late Dr Henn Beauregard, 
professor of cryptogamy at the Paru School of Pharmacy Dr 
Beaurcffsrd was appointed asristant profemor at the Sdiool In 
1879, and held tl^ post until 18^ He was soon after, 
wilds nominated as the titubiy professor of cryptogamy, 
and was also aautant for comparative anatomy at the Flra 
Maseum. Dunng thb time be published several important 
works treating of insects, some of which have been recog¬ 
nised at standard works by the Academy of Sciences. At 
the School of Pharmacy he specialued in the study of micro¬ 
graphy and cryptogamy, and poUlthed hb Guide to Piac 
deal Work in Micrognphy” In 189a he was called upon 
to take the profeatorthip of cryptogamy for Grelve months, 
and thencefcrw a rd devoted himeelf entirely to that science 
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; Dr Beauregard’s premature death u a dutinct loai to French 
pharmacy and to the Parb School, where hb icientUk attain 
ments and personal qualidei were much valued and appreciated 

Thb Athens correspondent of the T/wes announces that the 
excavations carried out by Mr Arthur Evans and Mr D O 
Hogarth m Crete continue to yield results of the highest interest 
On that portion of the site of anaent Knossos which Mr Evans 
has selected for investigation (Keph&U) a Myceniean palace has 
been discovered containing relics of extraordinary importance, by 
means of which the hitherto uncertain question of Mycenaean 
w riting has been finally settled In the chambers of the buildings 
have been found a v^hole series of clay tablets, analogous to the 
Babylonian, but with indlgebouB Cretan script. 

De. BbrtHOID Lanfer, of the Amencan Museum of 
Natural History, hoi just returned from two years of exploration 
in Northern Ana, as the representative of the jesup North 
IVunfic Expedition 

Mkssrs W Gcx>I)KB 1 mw AND C HAMiiTONha\e lately 
returned from a successful expedition m the Colombian and 
Ecuadorian Andes, during which they made a collection of 
upwards of 5000 bird skins, comprising examples of many rare 
species. The travellers landed at Buenaventura, on the Paafic 
Coast, ID April 1898, and thence crossed the Andes into ihe 
valley of the River Couca This w^s ascended, and, passing 
through Popayan, Messrs GoodfeUow and Hamilton entered 
the Republic of Ecuador, at Tulcon, proceeding thence to t^ito, 
where a lengthened stay was made From Quito excursions 
were effect^ to Pichincha, and to the low country on the 
Pacific Coast near Santo Domingo. Leaving Quito on March 1 
last year, Memrs. Go^fellow and Hamilton crossed the Andes 
to the upper Haters of the Napo, and descended that river In 
canoes to Yqmtos, m Peru, whence the journey home was effected 
by steamer Mr GoodfeUow b preparing an account of the 
birds collected dunng thb remarkable lourney for the 

Thb Council of the Zoological Society of London bos given 
instructions for the publication of on Index Volume to the new 
generic names mentioned in the volumes of ^^Zoohgual Ricord 
nnee 1879 This Index Volume, in order to increase its useful 
nea, will include names accidentally omitted from Sendder’t 
“Nomenclator” and from the volumes of the Zooiof%cml Record 
Thus zoologists will have at their dbpotal (in the Nomenclator 
Zoologicus," and the new " Index ” together) a complete bst of 
all the names of genera and subgenera used m soology up to the 
end of 190a It IS earnestly requested that any one who knows 
of names omitted from Scudder’s " Nomenebtor ” or from the 
volumes of the Zoologual R4cord^ will forward a note of them, 
together, if possible, with a reference os to where they have been 
noticed or proposed, so that the new hit may be made as com¬ 
plete os posiibie Such information should bo oddreued to the 
Editor of the Zooh^al 3> Hanover Square, London, 

W C , or to Mr CO W||mouse, British Maseum (Natural 
History), South Kensingtoni London, who is ^pged in com 
piling tl^ list. 

Prof Guido Cora, of Rome, b engaged m tbs preparation 
of a work on his journey In Montegegro lost summer, in which 
he explored particularly the eastern part of the land and some of 
the adjolmng districts He also examined the rums of the 
Roman town of Doclea, where he found some new inscriptions. 

Mrs Lankbst'KR, who died on April 9, was the widow of 
Dr Edwin Lankester, and was well known os a popular writer 
on scMnce. Among her books are **Wlld Flowers Worth 
Notice,” the literary portion of that large rones of volumes 

Sowerby’s British Botany ” (now in course of republicatfon), 
and ** Talks about Health ” 
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^ Tub fi»t of four sooloKical Iccturet arranged by the Zootogfoat 
S<i9icty will be delivered to day by Mr A. Smith Woodward^ 
who lake* for hu labject **The Anlmali of Aattralia.*' The 
remaining lectures are —The Freshwater Fishes of Africa/' by 
Mr G A Boulenger, F R S , '*The Gigantic Sloths of Fata- 
gorita." by Prof £. Ray Lankester, F R.S ; and ** Whales/* 
by Mr F B Beddard, F R S 

On Tuesday next, April 34, Dr H# R. Mill will dehver the 
first of a course of three lectares at the Royal InsUtntion on 
*'Studies in Bntiah Cieograf^y " On Thursday, April 36, 
Prof Dewar will commence a course of four lectures on *'A 
Century of Chemistry in the Royal Institution " On Saturday, 
April aS, Prof Stanley Lane Poole will deliver the first of a 
course of two lectures on ** Egypt in the Middle Ages.** The 
Friday Evening Discourse on April 37 will be delivered by 
Lord Kelvin, on the subject of " Nineteenth Century Clouds 
over the Dynamical Theory of Heat and Light The discourse 
on May 4 is to be on " Pottery and Plumbum," and the lecturer 
will be Prof T F Thorpe, F K S 

Thb annual general meeting of the Society of Chemical 
Industry will be held in London in July next As the prealdeni, 
Prof C F Chandler, and with him a coanderable number of 
the members of the New Vork section of the society, will 
attend, It IS hoped that the members of the lx>ndon section will 
exhibit their appreciation of the hospitality extended m 1895-6 
to the then president and the hon foreign secretary of the 
society when visiting the United States. London members of 
the society have been invited to contribute to an expense 
guarantee fund. 

Thb Jacksonian prize ol the Royal College of Surgeons of 
England fur the year 1899 has been awarded to Dr« Harry Lambert 
Lack, for a dissertation on the pathology, dugnosu and treat 
ment of inflammatory aflfectiuos of the nasal fosse and aisoci 
ated sinuses and air cells. The subject for the prize for the 
ensuing year 1901 u *^The Diagnosu and Treatment of Bullet 
Wounds of the Chest and Abdomen '* The John Tomes prize, 
founded by the dental profession in honour of the late Sir John 
lomcs, F K S , has bm awarded to Mr John Howard Mum 
mory, for hu original and other scientific work on the subjects 
of dental anatomy, histology and pathology 

The fifth annual congress of the South Eastern Union of 
Scientific Societies will be opened at Brighton on Thursday, 
June 7, when the Mayor of Brighton (Alderman Stafford, J P) 
will receive the members of the congress, and the president 
elect, Prof G B Howes, F R S , will deliver the annual 
address. On the following day, pajiers will be read on the skin 
of liquids, by Dr C IT Draper , the structure of the Lower 
Greensand near Folkestone, by Dr H C Sorby, F R.S , 
dust, by Dr II Gabbctt, science at the end of the eighteenth 
century, by Mr Arthur W Brackett, and the colouring of 
pupas in relation to their surroundings, by Mr F Merrifield 
A reception by the Mayor of Hove will be held on Knday 
evening, June 8, and Mr Fred Enoch will lecture on *' Wonders 
and Romance of Insect Life ’* On Saturday, June 9, Mr F 
Chapman will describe the Brighton Raised Bwhes and their 
micioscopieal cootentp In connection with the congress, a photo 
graphic exhibition is being organised in order to Illustrate the 
various appUcallaas of photognphy to scientific work. The ex- 
hlUuon will not be limited to work done by members of the 
afihpted societies, and the committee will welcome any offers of 
loau that would ;be likely to prove interesting and suggestive. 
Intending exhibitors tfionid communicate with Mr H E Turner, 
Liodfield Lodge, FoUcestone, not later than May 7 

An article in the enrrent number of the FoHnigkify Review^ 
by Mr Rollo Appleyard, states the case for engineers of the 
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Royal Navy, and draws a tt enti on to UmIiC loBdogfOirs^mlng to 
defects on the Admualty Board,^ to medt dsfain^ wUofa 
the conditiQDs of navel war jcntalL It alia glvM ndi^tiddto of 
the scheme of studies and examlnatioDs at Keyham C!?jt0efe 
and at the Royal Naval College, Greening thioogA 
the Engineer R N has to pass, and an actount of hk cbm 
plex duties afloat Notwithstanding these defects, it appten 
that engineers have not a single representative on tbe 
Admiralty Board The question is scarcely one which can 
be diirnssfd In oar columns. On the otbw band, U is too 
technical for the daily Press. It tould best be dealt with tiy 
a great civil body of experts, such as the Institution of Civil 
Engineers, and It is sincerely to be hoped that they will give 
It consideration at an early date. 

During a heavy thunderstorm at Herbertsdalc, Cape Cohmy, 
on February 25, a remarkable fall of hall occurred Mr O D 
Deacon sends us a description of the storm received from his 
brother, who witnessed it From this we learn that the hall 
stones ranged in size from marbles to small hen's eggs, and 
very many were of the size of turkey's eggs. Some of these 
had a very peculiar shape, being round and surrounded vrith 
spikes so as to present an appearance no* unlike a hedgehog 
when rolled up in a ball, or like a bristly sea anemone The 
hailstones were the largest Mr Deacon had seen during a thirty 
seven years' residence m South Africa, and their spiky character 
IS of peculiar interest 

We have received from the Danish Meteorological Institute 
Its Nautical MtUorohgical Annual fur 1899, prepared under 
the superintendence of Captain V Garde, R.D N With the 
exception of a slight change in the title, and the use of Ehiglirii 
instead of French alongside the Danish explanatory text, the 
form is the same as in the two previous years. Hie contents 
form a most valuable contnbutiun to the meteorology of the 
northern paru of the North Atlantic, consisting (i) of the state 
of the ice on the east and west of Greenland, with charts, (a) of 
wind and sea surface temperature charts, and (3) of metcorolo 
gical observations taken every four hours at light and coast 
stations We have already referred to the ice charts (Nature, 
March 1, p 432) from an advance sheet The wind charts com¬ 
prise the area between Scotland, Iceland, and the west coast of 
Greenland, and very clearly represent, by means of roses, the 
relative percentage of frequency of the eight principal directions, 
and the average force m each of the months April to October, 
from ships observations, from 1876 to 18951 each chart Is ac 
I companied by a short dlscunlon of the chief results, and a 
statement of the average number of stormy days experienced 
In various duUicts. The charts of the sea surfiice tempeiatore 
show the mean values for each one degree square, for the first 
and last halves of the month 

A GOOD general view of the position of the mioeml mdustrles 
of the world can be obtained from Prof Le Neve Foster's latest 
report (Mmes and Quanies t General Report and Statlatics. 
Part IV —Colonial and Foreign Statistfes.) From this rich 
source of information we learn that about 1,800,000 persooR arc 
employed in mining and quarrying m the British Empuv, of 
whom nearly one-half are working m the United Kingdom. 
FoceigD countries employ altogether at least two and a half 
million persons. Although the proportion of silver furnished 
hy the British Empire is only one ninth of the general total, it 
is pleasing to note that New South Wales, with its wonderivl 
mines at Broken Hill, is now approaching Bobvia and tbs 
Oeiman Empire in productiveneu. The British Enpin pio- 
duoes seven elevenths of the total tin supply of the world 1 in 
fact, the Federated Malay States alone yield more than ODt-balfi 
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Ai ngudt Mfctf, the colliericft of the United Kingdom oecnpy 
% Ug^ phce oompnred with tboec of the reit ol the world 
Prof* Foster eoimdi a note of warning to BHtlih mlne>ownert 
a^ points out that the parasitic disease known as ankylo¬ 
stomiasis u attracting the special attrition of several fore^ 
GovernmentSf Owing to the ravages which it is committing 
among oolllerl. From inqolnes he has made among his col 
leagnesi it appears that the disease Is not known among British 
eolUers-v but as it has made itself a home in coal mines In 
Northern Europe, It might be Introduced into thu country by 
fhreign workmen. 

Two interesting papers on changes in iron and steel rails 
were read at the meeting of the Institution of Civil Engineers 
cm April la In the first of these, on '* The development of 
manuliutare and use of rails in Great Britain,” Sir Isaac 
Lowthian Bell, Bart., F R.S , traced the history of the develop¬ 
ment of wrought Iron and steel manufacture, with particnlM* 
refe r ent to Its employment for rolling into rails The results 
of an experimental investigation of the deflection of rails at 
various speeds of the train, indicate that the deflection, and 
therefore the pressure on the rail, dimimshei as the speed in 
creases. The durability of rails manufactured by the baste 
pro ces s has proved equal to that of steel rails manuCutured from 
hmmatite ore In the second paper, on " The wear of steel 
laUs in tunnels," by Mr Thomas An^ews, F R S , the tfiects 
of the deteriorating influences peculiar to rails laid m tunnels 
were described Among these are the increased corrosion of 
the Burfoce of the rail, due to the action of moist vapours, and 
the increased chemical action of the ballast on the foot of the 
nU, the ballast, on account of Its porous nature, absorbs the 
vapours and hence acU with inertesed deteriorative force on the 
null Mr Andrews has made a careful examination of a rail 
which did Its life's work in such a sitaation The rail was laid 
m a tunnel for seven years, on a straight piece of road having a 
falling gradient of i in 90, and it carried the mam line traffic 
daring this time without fracture The tunnel was about 1000 
yards in length, and it was situated fairly near the sea-ooast It 
lay in a direction nearly north and south. This fact was pointed 
out, as Mr Andrews has observed indications that magnetlsa 
Uon exerts an influence tending to Increase the corrosibility of 
steel ID certain solutions The rail, which originally weighed 
84 lbs. per yard, had lost weight at the rate of 9 8 lbs. per yard 
per annum, and on the face the rail had worn down to the 
extent of |-iDCh The chemical analysis showed that sulphur 
was present In conriderable excess, but otherwise the general 
compositioQ of the steel was excellent The physical tests 
Aiowcd a very good resu4, the strength of the metal beiog 
normal, and An elongation of 37 per cent being obtained From 
the results of the investigations, the conclusion sras arrived at 
that, as a general rule, rails In tunnels should only be allowed 
to remain in the permanent way for one half (or in some cases 
only one-third) of the time that is usually allowed for the 
ordinary use outside tiuinels. 

In the Amsricam Gw^igist for last February, Prof E W 
Qaypolc gives a brief descripuon of an eanhquake felt in 
iontiieiiiCalUbniia'atAaf a.m on December 35, 1899. The 
dlMarbid area n thlaiy populated, but the shock was felt for at 
least t$o mUea from ooasL In the two villages of San 
Jadnto and Hemet, kIM stand In an elevated valley filled 
- tilth detritus from the aiiyoining mountains, every brick build 
iHg was seriously dams^ by tbe shock. Prof Claypole 
remarks that, from tbe conthraed occurrence of light tremon, 
the region would be a good one for makiqg selamological 
tfoeervatioos. 

An important memoir, by Mr, R. D Oldham, on the propa 
gallon of aarthquake motion to great distances, has just been 
published in the PkiL TVwsr of tbe Royal Society The com- 
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plete record of a distant earthquake, he remarks, shows three 
principal phases, differing in character and amount of displace¬ 
ment Dunng the first two phases, the motion is principally of 
a to-and fro nature ] while in the third phase, the movement i» 
composed of long lurf^ undulations resembling the swell of 
the ocean In the first two phases, the surface velocity increases 
with the distance from the origin, and in accordance with the 
hypothesu that they consist of elastic waves propagated through 
the earth at rates v^ich increase with the depth below the sur- 
foce If the lime-curves for the begmningi of the first and 
second phases are continued to the origin, they give initial rates 
: of propagation which agree fiiirly closely with the probable 
I initial rates of propigation of ^ndensational and distortional 
waves in continuous rock , and Mr Oldham therefore concludei 
that the first phase represents the arrival of condensational 
waves, and the second phase of the dutortional waves, 
both having travelled along brachistochromc paths through the 
earth, to the third phase, the surface-velocity appears to be 
constant at all distances from the ongin, from which we may 
infer that they are propagated as sur&ce undulations. The 
velocity is not, however, the rame for alt earthquakes, but 
increases with the intensity , and from this fact, and the high 
velocity m the case of great earthquakes, it seems probable that 
tbe propagation of these waves Is, at least in part, gravitational 

In the TVansaritmu of the Institution of Engineers In Scot 
land. Prof Andrew Jamieson gives an account of hu visit to 
Cape Town last year, undertaken for the purpose of investi¬ 
gating the action of electric tramway currents in disturbing the 
actiun of the submarine cables landed at the Cape Prof. 
Jamieson summarises the various probable actions of the tram 
way currents on the cables as arising from (l) elcctitdysls , ( 3 ) 
affecting the potential of the earth connection to the receiving 
instrument, (3)dire€t electro-magnetic induction, (4) disturbances 
doe to leakage or stray return currents from the tramway rails. 
It would appear probable from the discussion that the influence 
of earth resistance is very considerable at the Cape Prof 
Jamieson reported that nothing short of a symmetrically 
arranged and specially made twin twtUed core with double 
armounng would do for the shore end, and that it would not 
require to be more than from two to three nauts. It has since 
been stated that the recently laid shore end of the new cabi 
from Cape Town to St Helena has been made and connected 
in this way 

Mb Samuel Cutipr, jun , who has given especia] 
attention to the development of the caiburetted water gas 
Industry, describes the process of production, and various modern 
types of plants, in F€il(Un's Magastne for Apnl Carburetted 
water gas, as Its name implies, is water gas carburetted, or 
ennebed, with extraneous hydro-carbons, usually derived from 
petroleum distillates The gas is now manufa^ured at more 
than sixty important gasworks In the United Kingdom, and the 
number of inAtallationi is rapidly increasing As produced at 
the present time, the gas is as luminous and odorous as coal gas, 
and In the UnitH Stales 11 li supplied and used in its undiluted 
state, though it contains a much larger proportion of carbon 
dioxide than exists in coal-gas. Here, howmr, it is chiefly 
emplqyad to enrich coal gas. A Department Committee, 
appointed in 1898, reported in favour of a somewhat stringent 
limitation of the percentage to be supplied for illuminating 
purposes, but nrrle^sUtive measure has yet been based upon 
the recommendationa 

Thb present commercul conditions in the vast Chinese Empire, 
and the possibilities of future development, are described in 
detail, and from many points of view, in Che Monthly Summary of 
Commerce and Finance of the United S*ates (December 18^), 
prepand by tbe Bureau of Statistics. During the short lime In 
which fivaigneri have been admitted to the commerce of China, 
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important developmenU have taken place. The 400,000,000 
|)eople have luiherto been lerved by 350 milet of railway, or left 
than one mile for each million penona More than ten limes 
ihii len^h of railway i^, however, now projected, and not only 
projected in the ordinary sente uf the term, but in many cates 
being actively pushed forward and with prospect of a compare 
lively early completion With telegraphs connecting the capital 
with every province and also with the outside world, with steam 
navigation and foreign steam vesKlt penetrating to the very 
head of the many navigable waterways , with new treaty ports 
opening upon the coast and far inland , and with foreigners per 
milled to travel for business or pleasure to the remotest comers 
of the Frapire and carry with them their merchandise and 
machinery, the changes which the commercial conditions of 
China are undergoing are well worthy of attention The 
present report is full of valuable information to business men 
and studeniB of poUtlcal and commercial geography 

An interesting and suggestive article, by Monsieur E de Cyon, 
on the means whereby the "homing*’ pigeon ascertains the 
direction in which it should fly'—in other words, Its orientation 
—appears in the Hwue Scwihfique of March 24. After refer 
ring to the intimate connection between the migratory and the 
" homing ” instinct, the author points out an important differ 
ence in the conditions under which migration and " homing *' 
are carried out In the former case the bird may have expen 
ence to guide it, and it is at least well acquainted with the 
neighbourhood in which it lives On the other hand, a 
"homing " pigeon, after being earned a longer or shorter dis 
tance by tram in a dark compartment, U suddenly let loose m 
some place it has never seen before, yet, after mounting in 
circles 10 a considerable elevation m the air, it suddenly starts 
in the direction of home, nut unfrequently following the coarse 
of the railway by which it travell^ As the result of expert 
ments, the author 11 of u|anion that the rclma and the nose take 
an important share in the orientation , the other conditions 
being a keen "local memory,'* and a high development of the 
cerebral organs connected with the nerves upon which this sense 
of onentBtion depends. 

TiiiRi'Y NINB new speacs of Weewls are recorded and 
diagnosed from Madagascar by J Faust, and eighteen new and 
imperfectly known species of beetles belonging to the genus 
Lomaplera and its allies from the Papuan region, arc described 
by K. M Heller in the Ahkandl u Benchh K loohg Antkr 
Afus f>rtsd0m, 1899, Bd viii {FtstscAriff fur A B Afeytr) 
In the same volume, B Wandolleck has an important memoir 
on (he anatomy of the cyclorsphous larvr of Diplera, the form 
more particularly studied being the larva of Platyctpkala 
pUn%frons It is Ulusirated by two plates of photographs of 
transverse sections through the larva, and by several cuu in the 
text The volume closes with a paper, by J Jablonowski, on 
the development of the medullary cord in the pike, illustrated 
by one plate There is very little difference between the stages 
here described and those which other observers ha\e recorded 
in vanoui species of the Salmonidce 

The twenty second annual meeting of the Cierman Omitho 
logical Society wu held in Dresden in May 1897, and the 
papers read before that body have been published in the 
Ahkandi m B^rkkte K Anikr^p Mm Drtsdtn^ 

Bd 1IL 1899. Betides other papers In the same volume there 
s one on new beetles from Celebes and from the Philippines, by 
K M Heller, and a memoir on the mammals of Celebes and 
the Philippine Archipelago, ocdlected by the Sarums and 
described by A. BL Mqrer This is a valuable piece of work 
from a launistlc point of view, several new forms are recorded 
and figured An appendix on the spoon or spatula shaped 
hairs occurring in certain bats it added by J Tablonowski 

NO. 1590, VOL. 61] 


A REPORT on the working of the Botanical Department 
(Jamaica) for the year ending Bfarch 31, 1899, appears in a 
supplement to the famaua GauiU for February i, 1900 

" Studies of North American Grasses The North American 
species of C40tf/0fA/<io,*’ by Messrs F Lawson Scribner and 
Flmer D Merrill, is the subject of Bulidim No at of the 
U S Department of Agnculture (Division of Agrostology) 

Of equal value, from a systematic point of view, are the 
contributions from the Gray Herbarium of Harvard Unirecsity, 
contributed to the P/vcetdings of the Amencan Academy of 
Arts and Sciences. No xvn of the new senes comprises new 
species and vaneties of Mexican plants, by J M Greenman , 
synopses of the genera Jaegir^a and Rms^Ua^ by Mr B L. 
Robinson , new Dtoscoreas from Mexico, by Mr E B Uline ; 
new Phanerogams from Mexico and Central America, by Mr 
B L Robinson 

The Arm of Gustav Schmidt, Berlin, Is publishing, in twelve 
parts, a collection of forty eight excellently coloured plates of 
garden flowers and plants, under the title *' Die schonsten 
Stauden fUr die Schmttblumen und Gartenkultur *' The series 
of pictures, and the accompanying descriptive text, are edited 
by Messrs. Max Hesdorffer, E. Kohler and R Rudel 

Messrs J and A Churchii l have just published the 
third edition of an " Elementary Practical Chemistry and 
Qualitative Analyns," by Dr Frank Clowes and Prof J B 
Coleman The book contains a good course of laboratory work, 
commencing with simple measurements and manipulations, 
which lead in an instructive way to analytical reactions of the 
commonly occurring metals and inorganic acid radicles, and the 
means of detecting them 

With the copper apparatus for the preparation of fluonne, 
recently desenb^, M Moissan has been able to take up the 
examination of fluorides which could only be obtained hitherto 
in quantities too small for detailed study It was shown some 
years ago that sulphur took Are in fluorine, and in the number of 
the Comptts nndus for April a, M Moissan gives a description 
of the properties and methods of isolation of one of the sulphur 
fluorides thus formed Fluorine is paned over sulphur con¬ 
tained in a copper boat in an atmosphere of nitrogen, and the 
resulting gases cooled to - 80” C in a mixture of solid carbon 
dioxide and acetone. By allowing the liquid thus obtained to 
Ixiil off at the ordinary temperature, a mixture of fluorides of 
sulphur IS obuined, partly absorbable by potash. The an 
absorlied portion proved to be the hexafluoride, SF^, which 
possessed remarkable properties for a fluoride, being a colour* 
less, odourless gas, so inert In its behaviour towards rsagents as 
to be comparable to nitrogen It » unacted upon by prolonged 
contact with potash, by fused potash or lead chromate, and has 
no effect upon red-hot copper oxide, phosphorus and arsenic 
can be distilled unaltered in the gas, and sodium can be melted 
in It without change, the temperature having to be raised above 
the boiling point of the metal before reaction sets in Further 
details of this interesting gas are promised 

Tub additions to the Zoological Society's Gardens donng the 
put week include a Macaque Monkey {Miuacm cynamafgm^ 6 ) 
from India, preunted by Mr T Psycker ; a Barfaary Mouse 
{Afus kardarus) from Barbary, presented by Mut^ Chapman; 
a Lyre Bird {Mtitura snfitrka, 9) from South East Australia, 
presented by Messrs. Camck and JPryi s Roller (Cormtias 
garruim), European, deposited, two Australian Hilckneu 
( (EdunenuesgrmUctrim) , two Masked Wood Swallows {Anamm 
ftrscMoia) I two — Wood Swallows {Ar/amm, sp. Inc) from 
Austfalla, paichased , seven Barbary Wild Sheep {Ovis 
/afkuj, 3 d» 4 9 )i bom in the Gardens 
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OUR ASTRONOUICAL COLUMN 

Compound Prism of Uniform Dispirsion —Messrs. 

C G Abbot and F E Fowle, of the Astrophysical Obterv 

S at the Smithsonian Institution, have been invesugaung the 
bUity of obtaining a combination of glasses, the relative 
rsions of which would enable a compound prism to be 
maide having a uniform dwpemon similar to that given by a 
diffraction grmbng {Astrophysical Jourmti^ xl pp. 135-139). 
Thdr InioaT expenments were suggested by finding that a 
parallel sided combination of three prums, of which the central 
one was rock salt and the outer ones glan, gave a much more 
uniformly dispersed spectrum than either prism used separately 
Sample prisms of various kmds of glass acre then examined, 
and after findiM two with considerably varying dispersions, 
prisms were made of such calculated angles that the irre^lanUes 
of dispersion would be partly eliminated when the prisms were 
combined In opposite sense, i e the base of one to the apex of 
the other Talung two such prisms, of 5° 10' and xP angle respec 
tively, and allowing the incident light to first enter the thick 
pnsm, then after passmg through this and the adjoining thin 
one, to be refiectea bock from the last lace of the thin pnsm 
over its previous course, it was found that the combination had 
an extremely regular di^rslon, and although the vrave len^h 
curve shows two points of inflection, throughout the remaining 
portions long stretches could be selected v^ere the dispersion I 
is practically uniform It is thought that for only moderate ] 
dispersions the uniformity found will be such as to render 1 
corrections unnecessary when companions are being made with 
grating spectra 

Dynamic Ai CaiiirisM ok ihb Nrbular Hypothesis.— 
In the Astrophysical Journal^ vol xl pp 103-130, Mr F K. 
Moulton discusses at some length the bnnng of modem dyna 
mical treatment on the various problems involved in the nebular 
theory of cosmic evolution enunciated by Laplace The vanous 
cnticums put forward may be grouped into tnree categories (1) 
comparisons of observed phenomena with those which result 
from the expressed or implied conditions stated by the hypo 
thesis 1 (a) discussion of the question whether the suppom 
initial conditions could have developed Into the existing extern , 
(3) compansons of those properties of the initial system with 
the one now existing, which are invariable under ^1 changes 
resulting from the action of internal forces. 

Under the first section of the discusMon it U pointed out that 
the fact of the planes of the planetary orbiu presenting con 
sldeiable vanatioaa among themselves, and also (hat four satel¬ 
lites revolve m planes making practically right angles with the 
avenge plane or revolution of the system, are in direct contra 
diction with one of the chief deductiooa liroa the hypothesis. 
Other objections concerning observed pbeaomena are the un 
accountable and suiptciously irregular dntnbation of the masses 
of the planets, and the unexplainable anomaly in the motion of 
the inner ring of Saturn 

The objections considered under the second category are that 
the lighter elemenu would have escaped from the iuom , that 
matter would have been detached conUnually instead of in rings 
at rare intervals j that if a ring were contracted into a planet 
except an infinit^ma) remainder distnbuted alone its path, the 
process of aggrention could not complete itself, that the gravit 
atlon between the masses occumng in the rare media would be 
so feeble that they would seldom come in contact, and that 
Roche's lunit and a sumlar new entenon show that fluid masses 
of the density which must have formerly existed would be dis 
integrated by the disturUng action of the sun 

In the third section of the inquiry the question of cniifrv 
atkm of mamsnt of momentum is alone considered, but the 
results obtained are In such discordance with those required by 
the hypothesis as to indicate that the original nebulous mass, 
so far from being in any sense homemmuous, was heto n gonoo u s 
to a degree hfthato considered impnMiable. 

Invcived in the validity of the above ttotemenu is the 
anestioD of the age of the earth, which has been calculated on 
the theory of the sun's contraction from a gaseous sphere 
amngsd in concentric envelopes 

The Cape Star Catalogue for 189a—We have lately 
received from Dr OtU, Her Majesty's Astronomer at the Cape 
of Good Hope, a copy of the catalogue compiled from observa- 
tkms madeAt the Ronl Observatory The measures were made 
with the Cape trandt circle during the years 1885-1895, all 
being reduced to the mean equinox, 18^'Q, totthomi proper 
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motion Until June a, 1889, observations of all stars were made 
by the ** Eye and Ear '* method, but on that date the chrono 
graphic method of recording was introduced, and sIikc that time 
hat been included for all stars except those within 10” of the 
Pole Except in a few cases, a reversing prism has been gener 
ally used, thus eliminating any error due to the direction of 
ihe star's apparent motion through the field of the eye piece 
In the determination of the declinations, evidence of considerable 
wear was found in the bnus screws of the micrometers These 
were replaced by new ones of steel, and, as a further precaution, 
three of the six micrometers were rearranged so as to reverse the 
direction of the readings. The discussion of the ten years' ob 
servations with steel screws shows that the non periodic cor 
rections are still very marked, but that the effects of wear arc 
practically eliminated by the plan of reversing the alternate 
microscopes. 

In addition, the declinations have had to be corrected for 
flexure, refraction, and change of latitude, this latter being 
taken from Albrecht Tables of the flexure and latitude van 
attons are given 

The transit arcle with which the observations compnsing 
the present catalogue were made is non reversible, and will 
be In future exclusively utilised for cone observations, a new 
instrument being in course of construction for fundamental 
work hereafler Considerable pains have been taken to In 
vestigate the degree of error introduced by variations m 
magnitude No sennble systematic error in declinations is 
traceable to this source, but m right ascension it is found 
that the average observer measures the transits of faint stars 
too late as compared with bright stars, and it is emphasised 
that in all future catalogues of precision this personal error 
depending on magnitude should be carefully determined for 
all the observera 

The catalogue proper consists of the positions for 1S90 of 
JO07 stars, each being designated by its Cape number, and 
Its respective numbers in the catalogues of Lacaille, Bradley, 
Piaxzi, Bntish Association, aud Gould After the pontioos 
the correctioni are given for annual precession, secular variation 
and annual proper motion 

The volume closes with three appendices giving compansons 
with other catalogues, special obiervauons of a Cams Majoris, 
a CUlu MinoriB, g Centaun and oi, a, Centaun, owing to these 
stars having companions of considerable mass, and a discussion 
of the places and proper motions of twenty four circumjioUr 
stars u^ at the Cape for determinations of aumuth 


FLINT IMPLEMENTS FROM IHE NILE 
VALLEY 


'J'HEI 


_ latest number of the RHlletin of the Liverpool Museums 
contains a profusely illustrated paper, by Dr ll O Forbes, 
on a collection of stone implements from the Nile Valle), made 
hy Mr beton Karr in 1896, and purchased for the Mayer 
Museum The great bulk of the collection was made in W^y 
el Sheikh, a tributary of the Nile, opening from the south east 
into the mud plain of the river opposite El l<ent, which is 
situated half way between the stations of Feshn and Maghtgha 
on the railway from Cairo to Aisiout 
The matcriid of which the implements are made 11 chieflv a 
yellowish brown or pale grey, op!u)ue, earthy chert, and is out 
rarely of the translucent chalc^onic variety from the chalk of 
KngUud The collection contains a large number of types 
which may be classed as bracelets, axe like tools, leaf-shaped 
flints, knife like instruments, hoes or agncultural implements, 
fabricators, scrapers, cores and flakes, and nondescri]^ stones. 
The bracelet senes shows all the stages in the manufiu:ture of 
these delicate ornaments, and proves that the suggestion of 
General Pitt Rivers, who figured two complete similar ex 
amples in the Journal ol the Anthropological Inirtituie in j88i, 
is (mbaUy incorrect, that they were formed from “ morpholites,” 
or siliceous sphseiDid shaped bodies occurring in the marine 
limestone, encircled by a bell or ring, which u divided from the 
main body only by a thin jiartition, while sometimes the ring 
alone u found The series figured in the paper shows that a 
flat disk of flint was first prepared, and that this was then 
perforated by a dextrous stroke of a chisel, and the opemng 
gradually enlarged till luAiciently wide to admit the hand Of 
Uie axe-like tools of which nine, and the knife like instru 
menu of which sixteen, are illustrated, several specimens 
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Almost identlcAl in ibim ami liie ore figured by Prof Petrie from 
Kohun, a Xllih Dynasty town, while others of the knives ore 
of the same fonn os those seen in the process of roonuioctare in 
the wall poiniingB of Beni Hasan ManV of the knives alio bear a 
remarkable resemblance to the finest or those from Scandinavia 
Several of the scrapers are almost block in colour, and, having a 
soft velvety surface, would pass for true paheollths anywhere 
Cores and flakes occurred in thousands along the Wady banks. 
Why so many thonninds—all perfect os flakes—should have been 
struck off OM never carried away is difficult to comprehend 
Lastly, the collection contains a large number of Iona bars 
of stone poiVally worked, the um of which it is impossible to 
conjecture 

A map and several views ore given showing Mr Seton Karr's 


A map and several views ore given showing Mr Seton Karr's 
collcctiiw grounds along the Wady (Fig 1), and these prove 
that the miplemcnts were scattered round the mines, excavations 
or pits whence the materul was owned Each mine was also 
the ate and the workshop of tne skilled artificer In many 
places shafts two feel In diameter were met with, often filled up 
with dnfted sand, and surrounded by masses of excavated 


Fio. I —View of shafts oa tha level terrace tableland, near Camp XI, 1896, ibowlnf the excavated naierlal 

heaped round the central «Pork<iila^ 

{Frmm m Pk0i9gr^h Mr Stim Kmrr) 

moterU neatly arranged round them Their depth does not tkm of the flmt, and the notni 

seem to have been great, nor do the flmt workers appear to have exposed, would seem, occordli 

driven lateial gollenes from the shafts. Most of the mines hod a very uncertain criterion of of 
a central work place, round which the excavated material was Hardly dUtingubdiable from 
hcoMd, and where most of the Implemenu were found are numerous specimens found 

The next auestiooi discuned ore the probable age of the plateaux by Scton-Karr, and m 

Wady el Sheikh implements and how long the mines were i^ibell " On Che top of il 

worked. As no help m these questions is obtauabie from outbon record, ** ore gmt nu 

Iq^endor tradition, some clue is sou^t for in the patina or amount llihlc type. . That the hif 

oTdiscolofmHon the flints exhibit, for, according to Sir John m polraithk times is shown 
E^tfs, the mfest, and Indeed the most common. Indication of tered arpmmdtJkt twtns whtrt 
on impletncDt being really genuine is the oltemtion In the Nile being for higher then, le 
strudture of the flints and the discoloration it has under habitation; and the ruinGUI— 
gone " A km pioportkm of the flinu from the Wady el and woterklU—most have ca 

Sheikh ore tpedmens broken in the making In mooy Instances the plateau where man would 1 

the two pDitkma, in klling to the ground from the maker's with the flints fitniod in the 

hands, dropped the one port with the upturaed surkce the ** rounded flInU, all stained d 

reverse of that of iu fellow, with the result that wbon the these worked flints have been i 

pieces ore re united the surfaces of the completed implement wri sc&titrtd mrmmd " After stodiig these ficti, i 
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have each a mmeiy dork, the effect of expanie, and a moiety, 
in ariking contrast, of nearly the original light yeUpwlih-|gey 
colour of the chert In the two ffices of the two holvee efvtry 
shade of patinotion from block throimh shades of yellow to the 
almost unchaaged Amt is tu be found. Some gouge of the rkte 
of this sconic tinbng " is given by Profi Flinders Petrie, who 
sutes that '* the old desert surfaces are stained dork brown by 
exposure during long ages, and this colour, varying from oniige 
to block, la cbaractenstic of all the flints of early age from this 
[Nile] plateau It is certain that only a fiunt tlf^ of broirn is 
prodnm on flints that ire at least 7000 veoiu old under like 
conditions, and this may give a slight scale of the ages that 
have posMd since flint was worked here by pokeoUthlc man ” 
Dated by this standard, the bulk of the Seton-Karc collection 
ought to be many times 7000 years old. The great majority of 
the specimens, even the deepea Moined, have tbeir edges and 
the outlines of the flakiim as sharp and unworn os the 
day they were mode A few, however, ore deeply eroded 
by drifting sand, and others, in addition to their pobnailbn, have 
the glossy rounded angles and edges generally considered 

characteristic of paheollths, 
there Is nothing about them, 
however, to point to their 
being of a diflerent age from 
their asiociatea in the some 
workshop. All the imple 
ments were found round the 
mines} some are rude, be¬ 
cause unfinished and nine 
are most beautifully flaked and 


considerable number of thi 
flints ore so close in material, 
form and choimcter to (hose 
figured fav Prof Petrie from 
the Xllth Dynasty town of 
Kohun, that there can be little 
doubt that both sets were 
mode about the same centuries. 
Many of the implements ore 
also of the same form 'ts 
those pactured in the process 
of manufacture on the waits of 
Beni Hasan tombs belonging 
to the same dynasty and 
contemporaneous with the 
lombe A few of the Wady 
el Sheikh inaniments agree 
with some figured hj Petrie 
as typical of the IVth Dynasty 
The age, therefore, of toe 
working of the quarries may 
be from MOO B.a, hot more 
probably from about fche XHth 
Dynasty t and ooii8eq.itentfy 
there is provided a scale‘Inr 
ganmng the potination that 

,6, d»wlnc th. «n»»Md a.iwl.l ““ “ MquJirt to th« Hm 

The amount of dbcolormtloD 
) which appears also to vary 

with the quality or conabtn- 
tkm of the flmt, and the nature of the surkM on which it lay 
exposed, would seem, according to the writer, tbenfort, to be 
a very uncertain criterion of age 

Hardly dlstinguiidiable from the flints of the Wady el Sheikh 
are numerous specimens found lying on the surface of the Nik 

g ateaux by Seton-Karr, and near &naaiid Ballot by Petrie and 
mbell On (be top of the 1400 fea plateotf,'*' the latter 
outbon record, **are great numbers of worked fUnU of poheo- 
llihic type. . That the high plateau was the borne m man 
m polMithk times is shown fay the worked flints lylim Mkt- 
XeteAaremmdt/kecmtreswJUrwtJUg^wffwattwm/^Wfffied The 
Nik being for higher then, left no mud flats oa at pment foe 
habitation; and the rainfoll—os shown by the volley erodoD 
and woterfoila^nrast hove canted on abundant vigetatloB->oii 
the plateau where man would Hvu and hunt his gome " Along 
with the flinu found in the Balks desert, (bm were some 
** rounded flInU, all stained dork kown, it Is from sudi that 
these worked flinu have been formed, and Ab jf WMrkJqf 
weri sewtiertd mrmmd " After tUdng theoe facts. Dr. Forboa 
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«BOtiiUMi, “it laanii u utnoidliiMy dfcumiUnce, ind to me 
InpMlble to credit, that the nodules, the flakes and the imple 
jnefits should, notwiUujMtndhig the enormuiu niolall wlucb 
ptonghed out dte side ^ 1 ^ opening on the Nile, be found 
mngp nvM tft 0 AuAmm*, in UMlstarbed association at 

uv present day " The same critldsn is passed upon the flint 
iMtniinents also brooght by Seton Karr from SoraalUand (of 
which the Liverpool Maseum posses s e s a series), whidi have 
been dmribed by Sir John Evans, before the Royal Sodetv, as 
in Ibnn abeolutely idmUcal with some frooi the valley or the 
Somme and other places, and proving “ the unity of race be¬ 
tween the inhabitants of Asia, Africa and Europe in paheolithie 
dmes.” Additional flints were later fonnd “ scattered all over the 
'Country, covering the ground MMnetlmes for the space of half an 
acre/' and there was oisooveied also an “ anfinblm spear bead 
on thegroond surrounded by a mass of flakes and chi|:^*’ This 
rcmarlAde distribution over the country, Dr Forbes remarks, 
where no remains apparently exist of the deposits out d 
whidi they have been warned, seems difl&cult to reconcile with 
die usual process of denudatkm acting through the enormous 
period mhkh has elapsed rince the paMlithic sge of Europe,** 
and he disbelieves that **a nodule of stone snrrounded by the 
flakes chipped from it tens or hundreds of thousands of years 
ago, couM have remained undisturbed when the deposits by 
which it was covered have entirely disappeared" , he diSMntt 
also from the opinion 
that identity or form 
in the stone implex 
ments it snfficieat 
evidence of unity of 
race or of close con 
tact between the races 
who made them. He 
u of opinion, there¬ 
fore, th^ none of the 
•urfrice so-called pal 
soolithic implements 
from Egypt wad Som¬ 
aliland have yet 
been clearly proved 
to belong to that 

penod, while the pro- , 

Ublily II thtt the 
bulk of them are of 

much later date " The only flint implements. Dr Forbes adds, 
believed to be authentically pakeolitnic are the flakes and very 
rude scraper like flints found by Oeneral Pitt-Rivers in the 
stratified indurated gravelly debris from a Wady near the Tombs 
of the Kings. 


OAT THE MECHANISM OF GELATION, AND 
ON THE STABILITY OF HYDROSOLS^ 


manifests a sinking h^eresis. From the point of view of 
the phase rule the hydrogel of agar Is a system of two con- 
ponefrts in three phases a fluid, a solid, and a vapour phase 
llie composition of the phases should therefore be fixed 
fixing dtner the temperatare or the pressure Fixing the 
temperature, however, does not fix the composition, ana thu 
is pirobaUy due to two things i (t) the fact that the surfoce 
which separates the fluid and toLd phases is curved, and (s) 
the fimt that that tnrfiwe is freely permeable by the mobile 
molecules of water, but is relatively impermeable to the im 
mobile molecule of agar The i^em obviously has two 
pressures which determine cquihbnnm, a lower hydrostatic 
pressure on the convex side of the curved surfoce, and a 
nigher on the concave side 

rlydroaols, such as those of gold, silver or hydrosulphides, 
are systems in which equilibrium u between a sotuf phase 
dispersed as minute particles, and a fluid phase which is a true 
solution of the substance of the solid phw The behaviour 
of the particles m an electric field shows that each one is 
surrounoed bv a double electric layer, which can be destroyed 
by the addition of electrolytes, or, in some cases, by the 
removal of ail electrohriM. When this is done aggrentiun or 
coegulalioD follows, llie stability of these hydrosmi, mrefore, 
IS due to a contact diflerence of potential between the solid and 
the fluid phases 



—Flint knlfB from Wndy ■! Shaikh * 

The addition of an electrolyte may bring about coaguladon 
either 1^ altering the potential of the fluid phase, so as to 
make it agree with that of the solid phase, or by furnishing 
**nuclei" about which the particles of solid aggregate. When 
the particles carry a negative charge, aads act decreasing 
the positive charge of the fluid, wnen the panicles carry a 
positive charge, allmlles act by dwreasing the nqcatlve cha^e 
of the fluid. In these cases the coagulating power of the acid 
or alkali is directly measured by its chemical activity when 
dissolved in water The relauon u expressed by the formula 


^ELATINE WATER ALCOHOL and agar-water are col- 
^ loldal mixtures which form a gel on cooling and a sol on 
warming In both cues the formanon of the gel is due to 
the separation of the fluid mixture into two partudly miscible 
fluids or phases. When a certain endeof temperature is 
reached, one of the fdiases separates out as a cloud of droplets 
With a further fall of temperature either this internal phw or 
the external phase becomes a solid solution, and forms a 
framework in the spaces of which the still fluid solution 
is lodged Thus two distinct types of gel occur In the one 
the structure is a solid mass, in which are embedded ipbencal 
spaces filled with fluid In the other It Is an open sponge 
work of adherent solid spheres with fluid filling the meshes 
The former is firm and elastic, the latter is brittle and 
ttodeigoes spontaneous shrfriksge. In the ternary mixture the 
gel hu the former structure when the gelatine content of the 
mixture Is high, the latter when It is low 
The h ydrogel of agar is built of a solid solution of water 
In agar, which forms a framework holding a fluid solution of 
agar in urater The concentration of each of these two co 
eui^t solution* is dependent upon temperature, but the 
values vary according to whether the system is cooled down 
or inimta up to a |pv«n temperature The system therefore 

VAb rti tt ci of tWQ pspws nod brfbt s (hs Royal SocMiy, on Joaoary ts, 
byW B Hardy 
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XsM(v + r) 

when K is the specific molecular coagulative power of a sub 
stance as measurra by the volume occupied by one gram mol , 
when it just suflices to coagulate the hydrosol 
The coagulating action of a salt is due to only one ion, which 
Is always of the opposite electrical ugn to the colloid porticlea 
The valency of the active ion exerts a remarkable influence upon 
its coagulaiive power, the relotiou being approximately 

r I" r" = K K* I K> 


Therefore, to express the coagulating powers of salts, a fisetor 
which M approximately squared or cubed by a change from 
monovalent to di- or tn valent ions must be added to the 
formula given above. 

K = mi(v + r)A' 


Tbomson has pointed out that double electric layers must 
be separated by d r^on of fimte thickness, in which the com 
ponents are in a state of uncompleted chemical combination. 
Tbe solid and fluid phases in these hydrosoli, therefore, are 
separate by a layer which possesses considerable chemical 

-y, and which u of very great extent, and this may account 

■ Uc or fern 


for thei 


leir marked catalyuc or forment like properties. 
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NORTH AMERICAN GEOLOGY 
'T'HE publiauloni of the Geological Surreys in the United 
^ States and in Canada are noteworthy for the exhaustive treat* 
ment, from an economic as well as from a smentltic point of view, 
of the subjects dealt with In dimensions, In type, and in wealth 

of illustration, the numerous volumes which are luued bear 
favouraUe comparison with works pobhshed elsewhere 

RtporU 0j United States GeaUgical Survey 

Attention was called In Nature of Tune aa, i8m, to Parts 
11 and V of the *' Emhteenth Annual Report of the U S 
Geological Survey *' We have lately received Parts 111 and iv 
of the same Report Part 111. Is a lAilky volume of 861 pages, 
which relate almost wholly to economic geology Mr George 
F Becker deals with the gold fields of Southm Alaska, whfle 
Mr J £. Spurt wad Mr H D GoodrKh contribute an elaborate 
report on the geology of the Yukon Gold District, in the same 
territory To the iui named work special reference has already 
been made In Nature (December 7, 1899, p 114) The 
Yukon gold field lies close to the British frontier i that of 
Southern Alaska, to which we now draw attention, fnnges the 
coast from Sumdum Bay westward os far as Unaloska, the 
mines being partly on the mainland, partly on islands. 
Mr Becker gives an account of the volcanic activity and changes 
of level which have affected the region Volcanic eruptions 
have occurred in comparatively recent times, and the belt of 
activity seems to have exuted since late Eocene or early Miocene 
times. The author describes the vanoos eru^ive rocks, and a 
few schutose rocks which appear to be altered eruptive rocks t 
he also contnbutes notes on glaciation The ore deposits occur 
in a belt which coincides with the planes of schistosity m the 
altered rocks, and it is considered that their origin is connected 
with eruptive phenomena. The minerals associated with the 
gold are quartz and pyrites, copper pyrites, galena, zinc-blende, 
&c The author gives accounts of the mines, and of the placer 
deposits, and refers also to certain auriferous beach-deposits 
At present the district is but imperfectly explored 
Mr Bailey Willis reports on some coal fields of Puget 
Scund, Washington The coal bearing formation (Puget 

r p) IS of Tertiary an i the lower beds being Eocene, while 
upper beds may oe Miocene The prevailing rocks are 
nndstones, but the deposits vary from arkoses, consisting of 
slightly w^ed granite materials, to siliceous clays, and uiey 
contain much carbonaceous material and distinct coal seams. 
These strata rest nnconformably on metamorphic schists and 
limestones of Carbomferous and Jura trws date, and they are In 
places overlain conformably by manne Miocene (Tejon) strata. 
Tertiary eruptive rocks of younKr date are associaM with the 
Puget group They occur os d^es and flows In various forms 
of mtruaed and extruded igneous rocks. Glacial deposits extend 
over larire areas. The Puget strata were deposited in marshes 
and shallow water areas, and subsequently were subject to coo 
sidermble disturbances which led to folding and over thrust, 
followed by normal faulting Variations in the quality of the 
coals is attributed to the pressure and movement which they 
have suffered The coals range m character from lignites to 
what are termed bilumlnous lignites or steam coals, and bitu 
minous coking coals. 

The geology and mineral resources of the Tudith Mountains 
of Montana, fnin the subject of a report by Mr W H Weed 
and Mr L. V Pinson These mountains are one of the groups 
of the Great Plains of the North west, the nearest peaks of the 
Rocky Mountains being thirty five miles to the west. They nse 
bke a great island above the plains to a height of about ajoo 
feet above this level platfbrm, the most elevated peak bang 
feet above the sea. Geologically the mountains have 
been formed by a number of independmt, coalescmg, dome 
sluped uplifts, involving the sedimentary series from the Cam 
bem to CretiDoeous, and they ore ^etimted by laccolltic and 
othifcr intnuiotti of igneous rocks. It is remarkable that while 
the great senca of sedimentary rocks is apparently conformable 
throughout, yet the earlier strata are steeply upturned along 
the flanks of the Rodiy Mountains, and the disturbances die 
out dfttwards over the area of the plains. No Permian or Trias 
sediments occur, and the region was probaUyaland areadunng 
those periods. Descriptions are i^ven of the Cambrian, Silurian, 
Devoiuan, Chrbonifeioas, Jurassic and Cretaceous rocks, and 
of the aumerous laocoUtk mtnuiona sriuch are all of acid type. 
Gc^es, syenites, dbrites and nepbelite-ayenites are found, 
latter bring represented by rocks of phonoUde character 
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The ore deposits (chiefly gold) and the Cretaceous coal an 
described 

Mr Waldemar Lindgren furnishes an account of the minliM 
districts of the Idaho man and the Boise ridge, Idaho, with 
a rewrt on the fbvU plants of the Payette formation, by Mr 
F n Knowlton. Tne region Includes a pctfUon of the lower 
Snake River Valley and adjacent mountains on the northern 
side, together with the entire drainage of the Pajrette, Botse, 
and Wood rlvera. The Boise mountains attain elevations of 
over 7000 feet The area consists loigety of graxute together 
with the ** Snake River Tertlanes.” These latter comprise 
early Neocene (Miocene) lake beds, known as the Payette for¬ 
mation, with which are associated vast masses of basalts and 
rhyohtes, and later Neocene (Pliocene) deposits together with 
the Snake River baailts. Sands and gravels of Pleutooene age 
alio occur Gold occuis In the granitic rocks or associated dykes 
and veins, and in placer deporits. Monaate is fbnnd in the 
sands of the lake deposits, and there Is no doubt that it forms 
one of the or^nal constituents of the gramte of the Idaho 
baiun This mineral, which is a phosphate of the cenum metals 
and thorium,yields products of economic value in the preparation 
of Incandescent gas lights of the Welsbach and other ourners. 
Silver ores also occur In the region 

Apfelimlnary report on the mining Industries of the Tellurfde 
Quadrangle, CcMorado, Is contnbutM by Mr C W Punngton 
Thu IB a region of sinking topographical features, the mountains 
nse to over 14,000 feet, while some of the streams have cut pre 
mpitous channels in the mountain cirques or basins to a d^h 
of 7500 feet Telluride, a town of about 1500 inhabitants, 
Is in the heart of the mining dutnet The first prospectors 
entered the region about twenty five years ago, and the district 
has made a steadily increasing output from its discovery to the 
present time. As remarkeu by the author, it has been the 
iiistory of many ore producing regions that much more money 
has bm expended in the mining (and we might add financial) 
operations than has been extracied from the ore taken out 
The Telluride district Is said to be emphatiosily one where the 
money value,represented by the labour and capital expended, has 
not equalled or even approached in amount the product of the 
mines in the precious metals. The lesson that u taught is that 
conservatism m mining is poor pobey, and that new methods and 
devices to meet new conditions, for which no mles can be laid 
down, arc necessary for the successful production of ore In 
newly exploited areas. The district is composed of nearly flat 
sedimentary beds, which rest on Archaean and extend in geo 
logical age from the Trias to the Tertiary This vast senes 
has been in places tilted up, deformed, injected and broken 
through by igneous rocks, of Terbary or Post Tertiary age 

The ridges of the mountains present exceedingly irregular, 
sharply cut and jagged lines, whose sharp gaps arc generally 
the result of the more rapid weathenng and weanng down of 
metallirerous veins and tones of mineralised rock Such sones 
usually have most Iwilliant colours-^red, white and yellow—and 
are visible across country for a distance of twenty miles. With 
regard to the scenery in genend, it Is remarked that the beauty 
of form and colouring u unsurpassed in the mountain regions 
the world The metalliferous portions of the rocks are thua 
largely exposed to view, and their origin is attnbuted to the 
subterranean tract from which the igneous rocks have come ; 
surface waters having descended tbroi^ fissures to the bonkon 
of the heated magma, and havii^ subeequently ascended heavily 
charged with mineral matter The vein filling is considered to 
be liUer than the newest lavas exposed in the region The vrin- 
depotits are valued chiefly for the gold uid silver, while much 
gold in a finely divided state occurs In placer deponts. It is 
noteworthy that none of the telluridea or other possible rare 
compounds of gold occur in the area, so fer as the pr e se nt 
investigation has been able to determme No ailver ore ocean 
which does not contain, in the free state, more or less gold, 
while the galena, considered as an ore of silver, is merely the 
ganguc or mechanical matnx of gold 

Partiv of the "Eighteenth Annual Report "deals miUrely with 
hydrography It Is a huge volume of 756 pages, com{Hrisi^ 
(1) Report on the progrcM of stream mcaaoremenU for i8n 


storage and construction of dams, by J D Schuyler Among 
the matten dIscusHd Is the temptmtore of the deeper artesian 
waten in the Dakota bann 
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We have received alio Parti i. Iv and vl of the ** Nme 
teenth Annoal Report for 1897-8/' and portloni of Part li 
Part L comprim the report of the director, Mr Charlei D 
Wakott, and it inclndei obeenratiooi on trUngulation and 
i^t'levelliDC 

Put ii I which include! papere chiefly of a theoretical nature, 
contains an elabovate report on the principles and conditions of 
the movements of ffroond water, oy Mr F H King The 
author deals with the water>hol^nc capacity of natural soils, 
the depth to which (tround water penetrates, and its general 
movements. Movements are due to barometric pressure and to 
thermal agencies, to crust deformation and to rock consohda 
tlon. The original water laid down with sediments Is con 
ridered as well u the subsequent caplIUry movements of ground 
water Interesting results are given of experimental lovesti 
gadoas regarding the flow of water and keroMne through sand, 
sandstone, wire-gause, &c , and of the influence of the form, 
diaiDeter and arrangement of soli and sand-grams on the 
amount of flow An important record is given of the effect of 
the pumping of one well on another z 133 feet distant Both wells 
were sunk in sandstone to a depth of about seventy feet When 
pumping at the rate of about seveniy five gallons per minute 
nom one well, a foil of water was detectea m the other after 
the lapse of one minute and forty live seconds. The pump 
was worked for ten minutes, and the foil of water in the second 
well continued for nearly fifteen minutes 

llie article by Mr King is followed by one on the theoretical 
Investigation of the motion of ground waters, by Mr Charles S 
Sllchier 

An elaborate memoir on the Cretaceous formation of the 
Black Hills (Rocky Mountains), as indicated by the fossil 
plants, IS communicated bv Mr Lester F Ward, who has had 
the assistance of Menrs W P Jenney, W M. Fontaine and 
F H KnowUon The forms descnbra include a number of 
sfllcifled Cycadean trunks. Conifers, Ferns and Ekiuisetaces, 
also Dicotyledons belonging to the beech, oak, elm, mulberry 
and soapberry fomilies. ^e work Is illustrated by over a 
hundred plates, Including one of Cycadean trunks from the 
Purheck beds of the Isle of Portland, England, belonguig to 
the U $ National Museum 

Part IV , a volume of 814 pVM, deals with hydrography it 
contains a report, by Mr F H Newell, on stream measure 
menu, and an account, by Mr Edward Orton, of the Rock 
waters of Ohio The knowletfoe of the Ohio araters is mainly 
due to the bonng operatioos m search of oil and gas. Mr 
N H Dartoo furnished a preliminary report 00 the geology 
and water resources of put of Nebraska. Several illustrauons 
are given of tors or ouUUnding misses of sandstone which, from 
being locally hardened, have withstood the effects of denude 
tion Other insUncet of fantastic weathenng, seen in the 
‘‘Chimney Rock" and “Toadstool Park," arc effectively 
shown in plates. 

Part VI (In two volumes) contains ah account of the mineral 
resources of the United States. In the first volume, the metallic 
products, coal and coke are dealt with \ m the second volume, 
petroleum, natural gas, stone, chm cement, precious stones, 
phosphates, mineral paints, &c. There are also notes on the 
mineral resources of Hawui, and of the Philippine Islands. 

Monographs of Umtod SitUts GcolagitM Survey 

The twenty ninth volume of the Monographs of the United 
States Geological Survey u a Urge work of 790 pages, on the 
geology of Old Hampehire county, Masnchusetts. Professor 
Benjamin K Emerson It is an eUborate memoir embodying 
personal observations which have extended over more thu a 
auarter of a century, and it deaU with a great varl^ of forma 
noni—Algonkian, Cambrian, SilnrUn, Devonian, Triassic and 
Pleistocene—also with various eruptive rocks, and their many 
economic products. In the AlgonkUo senes there are gneUses 
often giamtoid, and others ywldiog much graphite, ukewise 
Bugnesian limestone. Of Cambrian age are vanons gneisses 
ana amdated schisU and quarulte. A detailed description is 
given of the granitoid gneisB of Monaon, which is extensively 
quarried, the yearly output being from twenty to thirty thouasod 
tons. The author draws attention to a remarkable tendency to 
eapanrion which has been stored up la the gneiss, causing 
blodts to elobgate when they are quarried. In the wme way 
the expanskm causes the honsontal sheets of the rock to rise, 
often quite suddenly. In considerable anticlines, with the arch 
h as flfty fact long and the rise three or four Inches. These 
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anticlines form sometimes with explosive violence, throwing 
large fragments of the rock more than two feet from their 
orimnal position Evidently the rock has an elastic stress 
which expresses itself in expanaion when the sarroundiog masses 
are removed ^ 

Among the rocks cUiied as Lower and Upper Silunan are 
sericite schists, amphibolites and serpentines, of which petro- 
graphical descriptions are given Not the least Interesting 
mature in the geology u the great magnetite emery bed which 
lies along the junction of hornblende-schist and sericite schist, 
and was discovered m 1864. The emery is distingoiihed from 
corundum (pure anh^rous alumina) which also occurs, and U 
regarded as an aluminate of iron A full account of this mineral 
vein is given 

When we come to the Devonian rocks we still find a senes 
highly altered, comprising in the main quartzite, and various 
schists, tocher with limestones. The rocks appear to rest 
conformabty on, and, indeed, to pass into what are called Upper 
Silurian arpllites, nevertheless, the fossils, or rather impra 
sions of them, which were obtained in the rocks, seem to be of 
upper Devonian type Profi J M Clarke remarks that they 
“are so distorted, oDSCure, and closely packed together, that a 
little imagination can construe them into species of all sorts of 
ages' , but he feels " reasonably secure " about a few, among 
which is a large ipinfer, like Spinfera disjumta. Workers 
among the Devonian rocks in parts of Devon and Cornwall 
would feel sympathy with the diflicuhies of accurate identification, 
and suspend judgment about the local relations of Devonian and 
Silurian In a general chapter on amphibolites the author 
states that he has amimed most of them with more or leu con 
fidence to the lut of sltercd sedimentary rocks. Passing on to 
the eruptive rocks, he desenbet various granites, aphtc, quarts 

£ ,bbro, tonalite or quartz dionte, diorite, diabase, and cortlan- 
te (hornblende pyroxene biotite pendotlte) 

The Triassic rocks comprise a senes of sandstones, conglo¬ 
merates and red shales, together with diabases The shales 
contain impressions of salt-crystals, and among the conglomerates 
the author finds evidence which suggests the former presence of 
shore ice Most interesang are the observations on (he preser 
vmiion of reptilian foot prints and rain drops which occur in 
sandstones that rest on the broad sheets of trap It is thought 
that the iron set free from the decomposing lavas below per 
meated the sediments and favoured the preservation of the 
tracks, it 11 also suggested that the heat of these great trap 
sheets may have promoted rapid consolidation of the rand layers 
bv which they were quickly covered. In a few notes on the 
''Recent Progress in Ichnolog^/' Mr C 11 Hitchcock gives a 
list of the Ichnozoa of the Tnas, including one marsupial, and 
many birds, dinosaurs, reptiles, batracbiani, arthropods and 
motluica 

In the account of Pleistocene phenomena we have references 
to Pre Glacial drainage and erosbn, descriptions of glacial lakes, 
and minor grooves and notches, and particular accounts of the 
till and vanous other drifta The autlior remarks on the frag 
mentfl worn by the agency of fond-ice “ into the peculiar shapes so 
characteristic of gUoal accumulations, three or four sided forms, 
with irregular ends more or less elongate as the rock %ras more 
or less sJilstoie, the sides flat or broadly convex, lomed by 
rounded edges and acratched in varKms directions", and he 
adds that “ These peculiar forms, called by the Germans 
OHtner, are aa char^enstic of the ull as graptolites of the Silu 
rian." Numerous sections are given of glacial deposits, many 
of which remind us of the drifts so well exposed on the coasts of 
Norfolk and Suffolk, which exhibit similar structures and con 
tortions. The Pleistocene beetles are deKribed by Mr S H 
Scodder The volume, which is well illustrated, concludes with 
a chronological list of publications on the district, the earliest of 
which is a reference to an ancient catalogue (1734) of objects of 
natural history formed m New England, by John Winthrop, 
F R.S 

Monograph Na 31 oontaina an account of the grology of the 
Aspen mining dlitri^, Colorado, bv Mr Josiah E Spuir, and 
it IS accompanied by a large folio atlas of maps and sccuona 
Id an Introdiiction, Mr S. F Emmons points out that Aspen 
is one of the most ^turesquely situated mining towns of the 
Rocky Mountain remon j and that iu great mineral wealth lies 
m a narrow belt of Pakeosoic rocks, which are steeply upturned 
against granite, and broken In the most complicated manner by 
a network of foults. 

1 Sm also A Stnhoo, on " Bxplosin Sltcksnsldas,'* Ge^L Mmg for iSf? 
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The mines of Aspen were mainly dUeovered end opened hf 
men whose most recent mining experience had been at Lead* 
ville, where the silver ores were foond prinapally at or near the 
contact of limestone* with overlying sheets of porphyry The 
ores consist chiefly of lead and xlnc sulphides* carrying silver, 
with a gangue of barytes, quarts and dolomite Rich shoots of 
ore oocur chiefly at the intersection of two or more faults, and 
the theory u advanced that while the minerals were deposited Iw 
hot waters, the solutions ascending along one of these channels 
were precipitated 1^ solauons which circulated along the other 

The fundamental rock In the district la a granite, and this is 
overlaid by Cambrian, Silurian, Devonian, Cuboniferous, Jura< 
tnas and Cretaceous. The Cambrian and Silurian formations 
are comparatively thin, and they consist largely of dolomitic 
mndstones and shales The Devonian beds, which are veiy 
variable in character, comprise limestones and calciferoui sand 
■tones of DO great thickness, and they are characterised by the 
presence of nibei of Devonian type The Carboniferous and 
also the Secondary formations attiun a great thickness. Into 
these strata, probably in Cretaceous times, there were intruded 
dykes of quarts porphyry and dionte porphyry Oreat physical 
disturbances look plm, accompanied by distinct systems of 
faults, some developed l^ore, others after the deposition of the 
erei In the author’s opinion some faults have developed 
almost entirely in Post (xiacial times, the evidence resting partly 
on the preservation of scarps wlih sllckensidcd fault surfaces. He 
believes aUo that in many cases the fault movement is going on 
at the present day Since the beginning of the great disturb¬ 
ances, about 15,000 feet of sedimentary rocks have been removed 
by denudation, in later times by glacial action. A general ice 
sheet at one time covered the whole of the Aspen district, 
leaving evidence of its presence in the rounded and fluted forms 
into which the hill tops are carved, and in deposits of morainic 
material When the ice sheet shrank to smaller dimensions, 
there resulted local glaciers which followed the course of pie 
existing valleys, and carved them into their present forms At 
this period temporary lakes were formed by the damming up of 
glacial waters 

The author has mven considerable attention to the sul^ect of 
dolomitisation lie remarks that along the channels afibrdcKl 
by faults, hot spring waters containing carbonate of magnesia 
rose and product the dolomitisation of the limestone ^ncs 
m the limestone following watercourses which are parallel to 
the bedding, or which cut aenws it, are locally alters to dolo 
mite There is evidence alio of an earlier period of such chemical 
interchange, some of the Silurian and Carboniferous sediments 
having been early converted into dolomite by the action of 
magnenum salts contained in the waters of a mat lake or 
inland sea, and in which they were concentrated by evapora 
tion These earlier dolomites are continuous over wide areas, 
with an almost uniform chemical composition 

Maryland Survey 

Under the vigorous direction of the State Geologist, Prof W 
Bullock Clark, the Maryland Geological Survey M just Issued 
Its third volume, one of a senes which in type and illustration 
is one of the most excellent of all the geological reports pub¬ 
lished in the United States. The present volume deals wholly 
with questions of economic geology treated from a scientific as 
well as a practical point of view it is, in fact, a manual on road 
materials and road const ruction The dependence of the highways 
upon the surface configuration of the land, and the bearing of 
the dlsfributlon of temperature and rainfidl are pointed out 
AttenUon is rightly paid to the relationship between the stony 
structure of the ground and the roads. The quesuons of con 
■tniction and repair, and the qualities of road metals are doUt 
with in detail, and the cpnstmction of sample roads is desenbed 
Various admlnistnUive matters are also dealt with. Illustrations 
are given of tbe method of rood making since early times, there 
are numerous photographic illustrations of types of roads formed 
of different miltenali, imyiiidlng types of bad roads in Maryland , 
and there an [rfioto-mlcrogimphs of rock sections of road 
materkll^ 

Ge 9 i 9 gy of Imdmmu 

Abttlky vdume of 1741 octavo pages forms the **Twenty-thiid 
Annual Keport of the Department of Gcokm and Natural 
Resources wt the SUte of Indiana,*’ under the direetkm of Mr 
W S Katchley, State Geologist It comprises the result of a 
corefol suvey of the coal area of Indiana, glvicm fall details of 
the phyikal features and sindgraphy* of tbe mira and method 
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of mining, with analyses of the coal Tbe work Is piDfiui^ 
Illustrated with maps and secdonsi and not the hast Interemlag 
an the sections of faults and dlstorfaaaeee and evidenecs of iiregu- 
Igrides m the coal-seams due to local thickening I7 dhtorbaa^ 
or to original deponlion, or to erosion in Carbonifetoni or later 
periods. A report is nude on tbe natuiml gal which occurs in 
the Trenton limestone, and is sealed up beneaththc Utica shale.; 
Tbe first boring was nude in 18844 ana the gas was tapped at a 
depth of about 1100 feet The Trenton bmestone was proyad 
to te both the source and the reservoir of the gas. 

Gto^toi Surv^ of Cauada 

The ** Annual Report of the Geological Survey of Canada for 
the year 1897 (1899) ” has just reached us. It is a compodte 
vidume, containing six indindnal reports separately paged, but 
all indexed together with special references to each. As the 
progreM of the survey has been noticed already in Naturb* 
when dealing with the Annual Summary Reports of tbe director, 
Dr G M Dawson, it will suffice to call attention to thn Im¬ 
portant volume which contains detailed accounts of Ardusan, 
ndaeosoic and Pleistocene deposits, with full descriptions of 
the economic products. There is a ipedal report on the mineral 
resources of New Bniniwick, by Mr L W Bailey, and another 
on mineral statistics and nunes, by Mr E D IngalL The 
volume M illustrated by a number 01 maps and plates One of 
the most effective views is that of the Devil’s Rapids on Chandito 
river, Quebec. It illustrates a report on the surfoce geoloc^ 
and aunferous deposits of South eastern Quebec, by Mr K 
Chalmers. 


ELECTRO-CUL TURK 

'T'KE results obtained by culture under the influence of electric 
^ light are fairly well known, and the growing of lettuce for 
salads, in spacious greenhouses with the aid of eiMtnc light, is 
alieady a profitable mdustrial pursuit in the United States (near 
Chicago and elsewhere) However, the use of electric currents 
for stimulating vegetation, although it was studied more than fifW 
Tears ago (by Kom, In 1844-46, continued by Forster, Sheppard, 
Fichiner, &c ), still remains unsettled A communication upon 
this subject, made by a Russian enj^eer, V A. Tyurin, before the 
St Petenburg Elearo Technical Society, contains some welcome 
information upon the work done in this direction in Russia by 
M Spyeshneff and M KravkofT The former experimented a 
few years ago on three different lines. Repeating well known 
experunenu on electrified seeds, he ascertained once more that 
such seeds germinated more rapidl>, a nd gave better fruit and 
better crops (from two and a half to six times higher), than seeds 
that had not been submitted to preliminaiy eleclnfication 
Repeating next the experiments of Russ—‘that is, burying In the 
soil one copper and one xinc plate, placed verticaUy and con 
nected by a wire, he found that potatoes and roots grown in the 
electrified space gave crops three times heavier than those which 
were grown close by on a test plot, the carrots attained a quite 
uDuxual use, of from ten to twelve inches in diameter Spyesh- 
nefTs third series of expenmenti was more original He planted 
on his experimentol plot, about ten yards apart, wooden posts 
provided at their tops with meuUic aigTcttes connected 
together by wires, so as to cultivate his phuiti under a sort 
of network of wires He obtained some striking results, 
one of which was that the growth and the ripening of barhnf 
were accelerated by twelve days. Quite recently M Kravkoif 
undertook a senes of kbotmtory experiments upon boxes of soU 
submitted to electric currents. The temperature of the soli was 
raised by these currenu ( its moisture decreased first, but began 
to increase after a course of three weeks (the same Increase of 
moisture was also noticed by Flchtner); and finally, the amount of 
vegetable matter in the soil was increased by the electric currents. 
'With what is now known upon the influence of mlofo-organisins 
upon vegetation, further research on rimilar lines te most derir- 
able and very promising 


SCIENTIFIC SERIALS. 

Tub Journal of tk€ Royal Mierotcopual Society for April con¬ 
tains the Prerident’s Annual Address, the last instalment of his 
valuable series vl addremes on tbe mathematics of tbe constinc- 
tion of nucroKopie lenses. In this address, Mr E. M Nelao» 
devotes himself to the aplanatic immersion front and the 
Huygheniaik eye*pi«ce, and deals with the errors of thk lenst 
vix. chromatism, carvMvrc of image, distortion, and astlgsuoisin. 




April 19^ 1900] 


NATURE 


603 


A MW feAtan In the prcwnt aumbfir u tbe eKieuioa of ihe 
bibUoffniphy to microKopiad tediniqiM and bactenology 

for Febnuqri Mareh^ Bud Apnl con 
UIm wrend ardclct of more than osuiu intereit Mr C R P 
Andfefa rccorda the dlacovery in tbe Channel lilandt of two 
piAes new to Britain, Pkaiaris minor and Jifihum icahmm^ both 
apparently nadve i a^ Mr Arthur Bennett, the occurrence of 
foiamogtton alto new to Britain, in Snirey Dr. A B 

Rcndle reviews tbe British species of now amountini; to 

foor (Includlnff one found at present in (teol^ical deposits only), 
althc^h the first discovery of the genus as British was as recent 
as 18m Tbe very useful review of the algological literature 
for 1S99 will, we hope, be continued in future numbers. 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Apnl 5 —'* Further Note on the Influence 
of Temperature of Liquid Air on Bacteria.'* By Allan 
Macfodycn, M D , and S Rowland, M A Communicated by 
Lord Lister, P R.S 

In a prerious communication (AV/ Sof Proc February i, 
1900) it was shown that no appreaable influence was exerted 
upon the vital properties of bacteria when exposed for 20 hours 
to the temperature of liquid air (-183** C to -192* C) 
I'urther expenmenls have since been made in which the 
organisms were again exposed to the terni>erature of liquid air 
for a much longer period, vii. seven days 

The organisms employed were B Mhosns, fi roll comtHums, 
B diphihmru , B protetu vnlfiarti^ a arttU lacltrt^ B antkrruis 
(sponng culture) Spirtllum rkolerae ajuatica^ Staphylococcus 
^tyogents aitrius^ B phosphotr^nns^ a Sarema, a Saccharomyccs, 
and unstenlued milk 

Instead of being exposed as formerly on the actual media in 
which they were growing, the organums were submitted to the 
dooling process in the form of a broth emulsion m hermetically 
sealed fine quill tubing This allows of complete immersion, 
and efiecls a considerable economy in the amount of liquid air 
used, besides greatly facilitaling manipulation The liquid air 
was kindlv furnished by Prof Dewar, and the experiment was 
conducted in his laboratory 

In the course of (he experiment, the loss by evaporation of 
the liquid air was made up by adding fresh portions from time 
to time In this way the temperature of about ~ 190* C was 
maintained uninterruptedly through the whole period of the 
experiment At the same time considerable care had to be 
taken m conducting the first cooling, in order to avoid fracture 
of the quill tubes. A prelimiiuuy cooling was therefore effected 
by means of solid CO^ After the ex^uraaon of a week, the 
tubes were removed with cork tipped forceps, and placed m a 
strong glau vessel till thawing was complete The tubes were 
then opened, and the contents transferred to suitable culture 
oiedu In each case, a direct microscopical examination was 
made to detect any potsible structural changes. 

It is a remarkaDle fact that, notwithstanding the enormous 
mechanical strain to which the organisms must have been ex 
|x»sed, a strain for exceeding in amount any capable of being 
produced hitherto by direct mechanical means, not the slightest 
structural alterauon could be detected 

The sub cultures made at the conclusion of the expenment 
grew well, and In no instance could any impairment in the 
vitality of the organisms be detected In Cne or two instances 
only, imwth wss slightly delayed, an effect which might have 
been due to other causes. The (diocogenlc bacteria grew and 
emitted light, and the samples o€ milk became curdled. 

The above experiments show that bacteria can be cooled 
down to - 190* C for a period of seven days without any appre 
oable impairment of their vitality 

It has not yet been possible to undertake tbe expenments 
with liquid hydrogen. 

Oeologioal Society, April 4.-J. J. H Teall, F R S, 
President, m the chair —Additional notes on some eruptive 
rocks from New Zealand, by Frank Rutley Tbe author 
suggests a comparison of certsin andant rhyolites of Great 
Britain with thoM of New Zealand aftoted by solfotanc action. 
As to the causes which may convert a gla^ utfo a litboidal 
rhyolite, we still seem to lack infornmoni U is possible 
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that the action of steam may be instrumental In effecting such a 
change, but this Is probably only an oocasionsl agent, and the 
more general cause of such changes must be lou^t elsewhere. 
—On the discovery and occurrence of mineraU containing rare 
elements, by Barm A E Nordenakldld The first unneral 
referred to Is scheelUe, and the next cerite, which contains no 
less than four rare metals Tbe incandescent light produced 
when the latter mineral is fused with charcoal powder was first 
observed by Cronstedt in 1751 The discovery of glunna, 
lithia, selenium and ytlria is next referred to Minerals con¬ 
taining yttna and oxides related to It were, at one time, thought 
to be almost limited to certain pegmatite veins running in a 
broad zone on both sides of the 60th parallel of latitude 
Latterly, fluocente, orihite and gadolmite Mve been found in 
Dalecarlia , and among these minerals Benedicks discovered a 
silicate of yttnum containing 1 5 per cent of nitrogen and 
helium The author discovered kainosite, a silico carbonate of 
yttnum and calcium, among minerals from Hilterd, and the 
same mineral was subsequenny discovered in the fiucan, fissures, 
and dnuy cavities at the Nordmarken mines The last 
mentioned discover) and others related to it appear to suggest 
that the mode of formation of fissure minerals is not so unlike 
that of the pegmatite veins of the primary nicks as is generally 
supposed Inorium, discovered by Berzelius in 1829, was 
onmnally obtained from the rich mineral locality of Langesund 
(called Brevig in mineralogical literature), but it has since been 
recorded from other localities, including Arendal and Finnish 
Lapland It is now obtained from the nionozite-sand of nvers 
in the Brazils and South Carolina. Thonte contains about 
$ per cent of inactive gas, proliably a mixture of nitrogen and 
helium { but the latter element was first obtained from the 
mineral clevelte, also containing thorium, discovered by the 
author in 1877 Other minerals bearing nitrc^n, argon or 
helium are referred to , and under the head of minerals l^anng 
tantalum, mention is made of Glesecke's discoveries in Green 
land Among these is fergusomte, one of the richest sources 
hitherto known for obtaining that mysterious gas, or mixture of 
gascfl, which on our planet seems to be almost exclusively con 
fined to minerals containing rare earths. '* The group of earths, 
as well as the group of gases, of which we are here speaking, 
might, therefore, be compared with certain genera among organic 
beings, whose species, having not yet fully differentiated, offer 
to the descriptive zoologist or botanist dilficuliies analogous to 
those with which chemists meet m endeavouring to separate the 
rare earths and rare gases ” 

Paris. 

Academy of Sciencea, Apnl 9 ^ M Maurice L^vy in 
the chair —Funeral orations on the late M Joseph Bertrand, 
delncrcd by MM Jules Lemaitre, Maurice L^vy, D^rthelot, 
Gaston Dartxnix, A Cornu, Duclaux, Oastun Pans, and Georges 
Perrot —On the transmission of (he radiation of radium through 
subsianccfl, by M Henri Bectiuercl In order to ascertain 
whether the rays transmitted through a screen are transformed 
rays from the radio active source or secondary rays emitted by 
the screen, expenments were made on the shadow cast by a 
body plac^ on the side of the screen opposite to the source It 
appears that part, at least, of the secondary radiation is not 
deviated in a magnetic field, as 11 the case with the radiation of 
radium, whilst another portion is possibly due to partial diffusion 
The alwrplion of the incident radiation increases with the dis 
tance of the screen from the source, as has been previously 
observed.—On tbe density and analysis of sulphur perfluondc, 
by MM H Moissan and P Lebcau The density of the 
gaseous perfluuride of oulphur, the preparation of wnich was 
desenbea in a previous communication, u found to be 5*03, 
compared with air The analysu of the compound was effected 
I by decomposing it by the vapour of sodium at a red heat, a 
mixture of sodium sulphide and fluonde being thus obtain^, 
and also by heating with sulphur or selemum in glass vessels 
and measuring the volume of the silicon fluoride evolved The 
results are in accordance with tbe formula SF,, the hexavalent 
character of sulphur being thus clearly demonstrated —On the 
fossil ferns of coal, by M Grand* Eury A description of the 
roots of the various species of ferns occurring m the fossil 
forests of the coal beds at baint Ebenne.—Immunity against 
symptomatic carbuncle after the injection of preventive serum 
and natural virus, cither separately or together Experiments 
with sheep show that complete immunity is produced fay 
successive inoculation with serum and vtrus» but not by the 
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injection of a mixture of wram and Tiruk —M Michelion was 
elected corresponding member for the Section of I^yiica.— 
Solar observations at the Lyon Observatory during tbe 
fourth quarter of the year 1899, bv M J Guillaume — 
On certain equations of Monge Ampere by M J Clainn 
—On the general representation of some analytic functiona, 
by M Dewnts -New methods for maintaining the 
vibrations of tuning forks, by MM A ami V Guillet 
The electrical medium previously applied by A Guillet 
to Lippmann's pendulum is perfectly adapted to the tuning fork 
—Expenroental study of the movements produced in liquids 
hf heat convection Permanent control cellular vortices, by 
m Henn Bboard A preliminary note The liquid behaves as 
if divided into a number of regular prismatic cells, the dimen 
none and periodic movements of which depend on the expen 
mental conditions —On the duration of the emis^on of Rontgen 
rays, by M Bernard Brunhes The emisaioa of X rays produced 
by a rupture of the primary curren of the induction coil lasts for 
about the ten thousandth part of a second --*00 the reflection 
and refnmtion of kathode nys and of the deviable rays of radium, 
by M P Villard The author s expenmenti lead to the con 
elusion that the apparent transmission of kathode rays through 
metallic plates is due to a secondary emission The deviable 
rays of radium behave like kathode rays, whilst the non devuble 
rays include radiations of high penetrating power —Negative 
electnbcation of secondary rays produced by means of Rontgen 
rays by MM P Cune and G Sagnac Rontgen rays appear 
to bear no elcctnc charge but the secondary rays resulting from 
their triruformation resemble kathode rays in being negatively 
electnfled —Heat of formation of hydrated and anhydrous 
strontium dioxide, by M de h orcrand The heat evolved in the 
conversion of strontium monoxide into the anhydrous dioxide is 
leu by about one calorie than that evolved in the formation of 
banum dioxide whilst, on the other hand strontium dioxide has 4 
greater affinity for water than barium dioxide ~Ona new method 
of fractionsiing some rare earths, by M Eugene Demar^y The 
method is ba^ on the crystallmiion from nunc acid of the 
double nitrates of magnesium and the rare earths ~formation of 
monomercuramm miuro iodide by the action of ooncentnted am 
moniaon mercurdiammonium iraide byM Maunce l^ran^ois 
Monomercunimmonmm iodide, Nlfgllgl, 11 prepared by adding 
successive small quintiues if ammonia to mercurdiunmmmm 
iodide, it u a blacx, crystalline substance which does not beoime 
red on exposure to ur and in insoluble m ether —On a crystal 
line sclenlde and oxyselenide of manganese, by M Ponzes 
Dia^on Manganese selenide MnS is obtain^ in cubical 
crystals by the action of hydrogen sclenide on a solution of 
manganese acetate by the reduction of manganese selenate 
with carbon in the electric furnace, and by fusing the precipi 
tated sclenlde at a high temperature Prismatic needles of the 
ume substance are produced by (he action of hydrogen selenidc 
on manganese chloride at a heat A gmn oxyselenide is 
formed when manganese selenate u reducm by hydrogen at a 
bnght red heat —On the reducing action of calcium carbide by 
M Geelmujden The action of cakium carbide on bone 
anhydride at the temperature of the electric furnace results in 
the formation of calcium boride CaBn Under the same con 
ditions the sulphides of iron, lea<l antimony and magnesium 
yield calcium sulphide xnd the respective metals which except 
in the case of iron, are volatilised Aluminium sulphide is not 
reduced Iw calcium cxrbide —On a new method for the pre 
paimtion of double sulphates of chromium, by M C lagel In 
the destructioD of organic matter by means of chlorochromic 
aad, as previously desenbed, the double sulphates of chromium 
and sodium or chromium and potassium are firmed , they 
crystallise in the hexagonal system —Electrolytic estimation of 
leu in Ittd sulphate and chromate ^plication to the analysis 
of lead glass and lead chrimates, by M C Mane The lead 
comnoundi are diamlved m a mixture of mtnc acid and am 
monium nitrate, and the solution electrolysed m the usual 
manner —On mm$ trimethyl $ oxyadipic acid, by M E E 
Blaise The Uctonic acid corresponding with this acid u 
obtained by the condensation of methyl Icvulate with methyl 1 
bromisobutynte m premce of unc —Action of amyl chloride 
•n calcium carbide, by M P Lefebvre The primary products ; 
of the action of amyl chlonde on calaum caiude at a dull red 
heat are probably acetylene, amylene and calaum chlonde — ] 
The nervous gangUoni of the postenor roots belonging to the 
great sympathetic system, by M Nicholas Alberto Barmen 
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THE BIRDS OF CELEBES 
The Birds of Celebes attd the Neifihbouring Islands By 

A D Meyer and L W Wiglecworth Two volumes 

Pp xxxiii, 392 and 590, with 45 platen and 7 inapi» 

(Berlin R Fnedlander und Sohn, 1898) 

£W regions of the world approach in interest to the 
naturalist the wide Archipelago stiung upon the 
equator, between the Asiatic and the Australian continents, 
both of which claim a share in the broken lands between 
which Wallace's Line ndes the marches Of all these 
islands none perhaps have attracted more attention than 
Celebes, notably on account of its strange configuration, 
but especially fVom its central position in the archipelago 
which has given a lemarkable character to its fauna, the 
affinities of which have bandied it from one to the othei 
of the two zoological realms between which it lies lo 
which of them it will finally appertain must still remain an 
open question till it has been more fully explored, botani 
calty as well as zoologically Fowardb the settling of 
this question, however, Dr Meyer, the distinguished 
Director of the Royal Museum in Dresden, in collabora¬ 
tion with Mr L W Wigleswortb, has made a notable 
contribution in the work under notice, wherein the 
ornithology of the Celebesian area (as the authors name 
the main island plus the neighbounng islet groups in its 
immediate vicinity) is discussed Both authors have 
brought special qualifications to their tank, for both have 
large experience as observers, in the field, Dr Meyer 
having seveni ye.irs* personal knowledge of the area in 
question That every care has been taken by them in the 
preparation of this monograph is testified to by the six 
>eara of constant toil which the subject has exacted fiom 
them 

The systematic account of the individual species found 
in the area is prefaced by a valuable introduction of 130 
pages, in which the authors give a short biographical note 
concerning the naturalists and collectors who have worked 
or written upon the birds of Celebes This is followed 
by an account of the seasons and winds (illustrated by 
two coloured maps) in the East Indian Archipelago, in 
their relation to the dispersal and distribution of the 
birds A section is next devoted to migration in the 
archipelago, with reference to which the authors remark 
that “during our studies it has become abundantly 
evident to us that ornithologists are not generally aware 
that migration goes on m the East Indies to the great 
extent It does ” They enumerate fifty four “ of the more 
prominent migratory birds of Celebes,” with ubles which 
tend to “ prove that each species has its own route or 
routes of migration ” Some of these species come from 
Norway vth Siberia, China and the Philippines to North 
Celebe^ and go no further , others hold on their course 
to New Guinea, Australia and New Zealand , while 
yet others fly directly from Northern Asia and Japan to 
the Philippines, North Celebes or the Moluccas, hugging 
the coast of the Western Pacific In ihcir return journey 
the migrants do not appear “ always to Tetum in spring 
by the route pursued in autumn, often apparently being 
rare or absent in districts through which they pass in 
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abundnnee in other seasons,” uhile i few remain and 
probably bleed in their winter qu irteis As to the causes 

of migration, however, the authors afford us no new facts 
or suggestions tending to bring us nearer the solution of 
lilt “ mystery of mysteries " of bird life 
A further section of the introduction is devoted to the 
subject of “ variation or modi fit ition of structure and 
plumage ” among the birds of Celebes, under the head¬ 
ings of individual and of geographical vanation , seasonal 
changes, sexual differenceb, and changes depending 
upon age Under the last heading the authors provide 
“some evidence drawn from Celebesian birds that modi¬ 
fications of shape of feathers are caused by the 
ever repeated action of mechanical attrition and are 
ultimately transmitted to ofTspnng,” and they take as 
one of their examples the case of the racket tail feathers 
of Prtomiurus The two middle tail feathers of these 
birds “ are prolonged much beyond the others, and in 
adult birds the over reaching portion of these two rectnees 
IS conveited into a bire shaft tipped with a spatule of 
ordinary web ” Diawingb are given from specimens in the 
Dresden Museum showing that the feathers come in in 
the adult buds with the sh ifts bare, a character which 
must therefore be congenital and hereditary According 
to the authors, the course of events must have been as 
follows —the two middle tail feathers becoming (for no 
specified or known reason) a little longer than the rest, 
were by attntion on the twigs of trees, walls of their 
nesting holes, Ac, narrowed at the tips , the fnction re 
acting on their roots resulted in still greater lengthening 
of the feathers , further attiition resulted in half formed 
rackets [why , still furtlier continued attrition and 
further lengthening of the feathers resulted m the “ pro 
duction of other stages up to the most advanced develop¬ 
ment of the present timc”—“a process of ages, more and 
more advanced results being obuined m successive 
generations and transmitted by heredity '* fhcir argu¬ 
ments in proof that these rackets are the inhented effects 
of attntion” are shortly (i) that such can easily be 
formed artificially by scraping , (2) where the shafts are 
not exposed to attrition they are not bare , (3) rackets do 
not occur on unexposed feathers sheltered from attntion , 
(4) rackets are present in birds having no affinity with 
one another over the most varied positions , (5) remains 
of the web are often to be found on the shaft of the 
racket, (6) there appears to be no other means lor 
accounting for their ongin—they are not sexual, not use 
fill, and not " recognition markings *, (7) the Motmots 
which produce these racket tail feathers by biting, now 
produce incipient rackets hercditanly These argu 
ments (?) hardly cirry conviction , but if the truth be 
that the rackets are the inhented effects of attntion, one 
asks why so few feathers specially exposed to attntion 
by twigs and sides of holes, Ac, as the external rectnees 
and remiges of all birds, and f-pecially the extenor 
lengthened feathers of wedge shaped tails \Di€rurus\ arc 
neither bare nor racket shaped nor mcipiently so One 
points also to the middle tail fathers of the waX^ParaOssta 
ruhroy which—judging their development by the progress 
of their moult, as the authors Xxs—begin “ rather shorter 
than the lest of the tail^ then arc “ moderately lengthened 
and with webs narrowed in the middle,” and finally end 

D D 
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in a ** black homy riband, bearing at ita extremity a I 
spatulate web ” (Wallace) Why have the females of | 
Parotia sexpennts no spatulate occipital plumes, and i 
those of the spatulate or bare rachised tailed Birds of 
Paradise no rackets, if the character is a non sexual one ^ 
In the case of the Motmots, may not the narrowing of the 
web of the tail feathers be due to some physiological, 
pathological, or other cause, which attracts the bird's 
notice to the spot, causing it to peck at the feather and 
eventually bite away its webs , a habit which might be¬ 
come as hioed as the biting of the nails is from parent to 
children in many families In the specimens which lived 
in the Zoological Gardens in London the central tail 
feathers came in with the webs on and were bitten off by 
the birds The spatulate feathers would not arise, or 
would be lost, probably, if the Motmots left their tails 
alone The very varied positions in which these singular 
plumes appear (altogether only in a few groups of birds), 
seem to indicate that it is not a question of attrition or 
excitation on objects with which rhe feathers come in 
contact, otherwise the occurrence of similar feathers 
would be far more common than it is, especially in the 
fiunihes to which the birds sporting such ornaments belong, 
since their habits, flight, and movements are similar And 
if the rush of air through the feathers of the wing of 
certain pigeons can produce attenuation of their first 
primary, the same, or at least some, effect ought to be 
produced by the spme cause, not only in many other 
pigeons, but also m hosts of other birds 

The final section of the introduction discusses the geo¬ 
graphical distribution of the birds of the Celebesian area, 
and shows that it is inhabited by 393 species, and that 
fifteen genera and 108 species are peculiar to it Each 
species IS fully treated of in the systematic part of the 
work, as to its synonymy and diagnosis, with interesting 
and often lengthy accounts of its distnlxition and habits. 
Of these, seventy-seven are figured in forty-five plates by 
Herr Geisler, the artist of the Dresden Museum, who has, 
at the request of the authors, represented ** the exact hue 
of the specimens painted, sometimes at the cost of 
the artistic effect and clearness of tint seen in the English 
productions.” The work it also embellished by seven 
maps—two climatological, two topographical, and three 
devoted to geographical distnbution 

As a result of their laborious investigations, the authors 
find that 

“ one half of the peculiar birds of Celebes have their 
nearest affinities m the Onental Region, and one fifth 
only in the Australian Region , but the Australian forms 
seem to be, on the average, rather more strongly differen¬ 
tiated than the Oriental forms The origin of the 
Celebesian avi-fauna is pnncipally aA Asiatic one, but 
Celebes, as a whole or as a group of islands, was separated 
early from the Continent, or never was mtimately con 
nected with it The special faunas of Celebes, how¬ 
ever, arc far from worked out The future, 
therefore, only can decide whether the ornithological 
faq(s as at present known teach us correctly that Celebes 
belongs to tbe Onental Region and not to the 
Austiwian " 

The authors are to be congratulated upon the pro¬ 
duction of one of the best and most exhaustive ornitho¬ 
logical monographs of a special region that have for a 
long time appeared either in England or on the Comment 
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PUMPING IN MINES 

Mtne Drainagej betng a Complete Practical Trec^se on 

Direct-Acting Underground Steam Pumping Mackin- 

ery Dy Stephen Michell Second editioa Pp. xviii 

+ 369 (London Crosby Lockwood and Son, 1899.) 

S a somewhat heterogeneous collection of statistics, 
drawings and descriptions of pumping machinery, 
the work before us probably stands unrivalled in our own 
or any other language It is profusely illustrated by 
means of excellent phototypes and woodcuts of pumping 
engines, as well as the details of their valves and valve 
gear, and contains minute verbal descriptions of their 
construction and mode of action According to the author, 
most of the drawings have been supplied by the engine- 
makers, a fact with which no fault can be found, since 
there is no better source from which illustrations for a 
work like this can be obtained. But when we come to a 
consideration of the verbal descriptions the matter as 
sumes a different aspect Except in those cases in which 
an author feels himself bound to explain tbe views or 
onginal work of another author with precision, to as to 
avoid the possibility of misconstruction, descriptions 
quoted verbatim are out of place In descnbing appli¬ 
ances with which be is, or ought to be, familiar, he should 
do so in his own words and from his own point of view, 
and at the same time give the reader the benefit of his 
opinions and criticism ,If he quotes page after page 
from trade catalogues as our author does, not omitting 
even letters of commendation from customers, he abdi¬ 
cates his claim to the position of an author and becomes 
a simple compiler 

The work before us partakes far too much of this 
character, being to a large extent a compilation of the 
contents of catalogues , and as this is a class of informa¬ 
tion that 18 liable to vary with the issue of each new 
catalogue, and can be always obtained post free, it is a 
pity to swell the bulk of a volume by inserting it without 
measure 

The first twenty-two pages of the book contain intro¬ 
ductory matter, including a few definitions and a history 
of the Worthington and other pumps , then follow four 
pages filled with the names of pumps and their makers, 
and thereafter the subject matter is proceeded with 
I^Iydraulic and electric pumps, together with four and a 
half pages of “ Hydraulic and other memoranda,” are, 
for no apparent reason, relegated to an appendix, and 
the volume closes with a good index 

In linking up the subjects and in venturing to express 
his own opinions, the author is not always equally happy 
m his remarks. For instance — 

“ Height IS essential to effectiveness id an air-vessel, 
mere lateral extension of volume adding bttle to its 
value" (p. 72) 

‘‘The pump valves act a most important part in the 
action of the pump. Indeed, their function is a most 
important one, and thc> may fitly be described as the 
* lungs' of the pump ” (]^ 83). 

“A speed of 100 feet per minute is quite sufficient for 
small steam pumps if an excessive resistance in the ns- 
ing mam is to be avoided” (p 94) 

Apart from the resistance due to the head, which is 
the same whether the pump is Urge or small, a pump 
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encounters no other resistance in the nsin ’’ main or dis- 
cbai^e pipe, except that due to the fnction of the ascend- 
hig water The amount of that resistance ii a function 
of the velocity of flow, the area in cross section, and the 
length of the discharge pipe, and is in no other way 
related to the size of the pump 

“ The Kaselowsky system is similar to that of Messrs 
West and Darlington, ongmated many years ago, and 
developed in the last dozen years in the Scotch collieries 
by Mr Moore. The chief features in which it diflers 
therefrom are the use of accumulator pressure and a 
very long stroke, admitting of considerable reduction in 
the dimensions of the underground engine ” (p 340) 

Just before summing up in this way, our author has 
filled two and a half pages with a description of 
Kaselowsk/s system, furnished by the Berliner Mas- 
chinenbau Actien GesellshaA, which he says “ may be 
comprehensible ” 

Moore and Kaselowsky both transmit power by means 
of a forcing pump actuated by steam at the surface 
through two pipes filled with water to a pumping 
engine situate at the point m the mine from which 
water is to be raised In Moore’s pump, the water in 
•each pipe moves first in one direction, and then in 
the opposite direction, acting the part of a rigid rod 
in Its downward stroke, and the pumping engine in the 
mine oscillates in exact synchrony with the water in the 
pipes and with the forcing pump at the surface 1 hus, 
if there were no leakage of motor water, each pipe 
would always remain filled with the same water that was 
onginally put into it Neither the forcing pump at the 
surface nor the pumping engine in the mine requires to 
have any distnbuting valves. The pnncipal objection 
to this pump is that the pipes being subject to variations 
of pressuie, expand and contract alternately, so that 
part of the stroke of the forcing pump, and consequently 
part of the work expended in driving it, is lost 

In Kaselowsk/s pump, on the other hand, the motor 
water flows in a closed circuit, descending in one of the 
pipes and ascending in the other The excess of pres¬ 
sure in the former over that m the latter is created by 
the forcing pump on the surface, and is expended m 
working the pumping engine in the mine Both the 
forcing pump and the pumping engine are necessarily 
provided with distributing valves 

The pumping engine in the mine consists of two com¬ 
plete engines and pumps fixed side by side on the same 
bed plate, each of which actuates the distributing valves 
of the other in exactly the same way as this is done in a 
Worthington pumping engine. The accumulators to 
which our author refers are three in nbmbcr Their 
purpose 11 to* prevent the occurrence of shocks in the 
motor water when the distributing valves open and close 
The motor water, travelling from the forcing pump to- 
wanls the pumping engine, passes under the plunger of 
the first accumulator just after it leaves the forcing pump 
at the surface, under that of the second just before it 
enters the distributing valve chest of the pumping engine 
in the mine, and under that of the third just after it leaves 
the tame valve chest. They act exactly the same part to¬ 
wards the motor water as an air-vessel does towards the 
water discharged by a pump 

The difference b^ween Moore's pump and Kasclow- 
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sky's IS therefore a very wide one, and does not consist 
in “ the use of accumulator pressure and a very long 
stroke,” as we are so confidently informed 

In the hydraulic and other memoranda we find 

“ Dia of circle or cylinder + 7854 — area '* 

This must certainly be an oversight 

The rules for finding quantities are very arbitrary, as 
the two following examples will show, 'ind no explanation 
16 offered as to how they have been concocted 

Thus — 

“ Square of dia. m feet x five times the depth in feet 
= gallons ” 

** Square of dia in inches == lbs of water for 3 feet 
long + 10 « gallons'' 

Although the book is called “A Complete Practical 
Treatt^^e,” there seems to be no good reason why the 
hydraulic and other memoranda should have been 
pitched upon such a low level as to appeal only to the 
capacity of those who can do little more than read or 
write The School Hoards and the Science and Art 
Department, now Board of Education, have for a number 
of years past been training many boys and men who are 
destined to irresistibly supplant the nile-of-thumb class 
for whom such rules were originally framed The least 
of these would scorn to have a set of hard and fast rules 
thrust upon him without some kind of explanation, and 
no wnter of the present day can afford to ignore this fact 
if he expects his work to be appreciated and to have a 
permanent value 

Mr Michell's book is altogether-400 voluminous In 
the first paragraph of his preface he strikes the key-note 
that should have been his guide in wnting it, namely — 
** Many of the engines in use when the work was first 
published have, in the severe ordeal of underground 
work, maintained their position as useful and effective 
pumping agents , others have failed, and are now only a 
name in the chronicle of mine pumps.” 

Thus, judging by the past, we may be quite sure 
that many more of those now in use will likewise dis¬ 
appear from the scene If, instead of describing as many 
pumps now in use as he could find space for, our author 
bad instituted careful inquiries to find out the most 
economical and trustworthy amongst them, if he had 
confined his attention solely to these, condensed his book 
to about one quarter of its present sue, and embodied 
a few leading formulae m their proper places in the text 
for the use of the student and the educated man who is 
now, and is also yet to coine, he would have produced a 
more interesting, readable and useful work than the one 
now before us 

We differ entirely from the views expressed by him to 
the effect that “In collieries with plenty of refuse coal 
and slack of no commercial value, much of it, perhaps, 
worth only a shilling or two per ton, a small initial out¬ 
lay rather than economy m working, and a plant that 
occupies little space in the pu ” can ever be a con 
sideration of such great importance in the eyes of a 
properly educated colliery manager as to determine him 
to adopt an uneconomical pump becau^ of Us cheapness 
10 first cost Such a man would foresee that additional 
boiler-power and additional labopr for stoking the boilers 
would be required to supply steam to the wasteful pump 
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He would therefore apendan additional sum on the pump 
Itself rather than on the purchase of boilers and in 
stoking, and he might even be sufficiently far-seeing to 
f apitalibe the value of the coal he would save, and spend 
part of that amount also upon the pump 
In conclusion, the opinions expressed by our author to 
the eflfect that a pump placed in a chamber underground 
IS for that reason necessarily neglected, and subjected to 
rough and unskilful treatment, that it cannot be so econo¬ 
mical as an engine working on the surface, that steam 
pipes in the shaft heat the workings, and so on, all tend 
to betray a want of knowledge of the practice of educated 
and observant engineers and managers of the present 
day They sound rather like an echo from the un 
instructed past, or a diige of the days that are now 
passing rapidly away W (lAi i oww 


THE PALAEONTOLOGY OP THE 
INVERiEBHATA 

Tixt Hook of Paiaeontohiiy 11 y Karl A von /ittel 
1 ranslated and edited by Charles K Kastman, Ph D 
Vol 1 Pp viii + 706 • with 1476 woodcuts (London 
Macmillan and Co, Ltd , 1900 ) 

NCiLlSH SPEAKING geologists and palieontolo- 1 
gists have awaited with eagerness the long pro 
mised translation of Prof K A von Zittel^s well known 
** Grundzuge der Palaeontologie ” which appeared early 
in 1695 At last we have received the first volume, 
which completes half the work, namely, to the end of the 
Invertebrata* It proves, however, to be much more than 
a translation of the German original It is illustrated by 
the same beautiful woodcuts, with few additions , it is 
also similar in general plan , but most of the chapters 
have been entirely rearranged and rewritten, to express 
the views of the various American and English authors 
who have co operated with Dr Eastman It is, there¬ 
fore, virtually a new work, and the scheme of classifica¬ 
tion adopted is very different from that accepted by the 
eminent Professor of the University of Munich 
The only part of the “Grundzuge” which remains 
almost unchanged in the present translation comprises 
the admirable introductory chapter and the account of 
the sub-kingdoms Protozoa and Ctelenterata. Here the 
student will find Prof von Zittel's own summary of his 
important researches on the structure and classification 
of the fossil sponges, which it is well to have left un 
touched. Changes begin with the Echinoderraata, and 
attain their maximum in the Cephalopod Mollusca, 
becoming less noteworthy again in the Arthropoda, 
which conclude the volume. 

Of the Echinodermata, the Cnnoidea and Dlastoidea 
were revised by the late Charles Wachsmuth He added 
much new matter, and described and classified the cnnoids 
in accordance with Wachsmuth and Springer's “ Mono 
gi;|ldi on the Cnnoidea Camerau of North America,” 
which IS here said to be “ as yet unpublished," but really 
appeared in 1897 The sections on Aiteroioa and Echi- 
nozoa have hm extended, and in some respects much 
improved, by Mr Percy Sladen, who has completely 
reananged the Euechinoidet in accordance with the 
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researches of the late Martin Dnncan. The short de. 
scnption of the Vermes has been revised and slightly 
enlarged by Dr G J Hinde The chapter on Bryoioi 
IS no longer that uf Prof von Zittel, but the work of Mr* 
E O Ulrich, who has added many new figures. It is 
not quite up to date, there being no references to Dr 
Gregory's ” British Museum Catalogue " or hts memoir on 
early Tertiary Bryozoa, published by the Zoological 
Society The Brachiopoda, revised and partly rewritten 
by Mr Charles Schuchert, are arranged according to 
Beecher's classification, which is desenbed in von Zittel'A 
original as “ one sided,” being based only on embryology. 
The rearrangement of the Mollusca has been undertaken 
by Messrs. Dali, Pilsbry and Hyatt, who deal respec¬ 
tively with the Pelecyp^a, Gastropoda and Cephalo¬ 
poda. Here it is difficult to recognise any of the original 
“Grundzuge” except the figures In the descnption of 
the ArthropKxla, Prof Charles £ Beecher has added 
much important new matter to the section on Tnlobita, 
which students will be glad to have The treatment of 
the higher Crustacea and Merostomata is also much 
changed by the revision of Profs. Clarke and Kingsley, 
but the Arachnids, Myriopoda and Insects, edited by 
Mr Scudder, remain almost as in the original German 
work. 

With so many collaborators, it has naturally been im¬ 
possible for Dr Eastman to obtain uniformity of style 
throughout the volume, and the judgment which 
teachers and original workers will pass upon it depends 
largely on the section which they happen to consult On 
the whole, we are disposed to prefer the onginal volume 
in the form in which it was issued by the distinguished 
teacher who prepared it With all due deference to the 
eminent specialists who have devoted so much labour to 
the translation and revision, we cannot refrain from ex 
pressing our opinion that they have converted nn ad¬ 
mirable student’s manual into little more than on index 
to certain technical memoirs, which are as yet by no 
means accepted classics in palaeontology As Prof von 
Zittel himself remarks in hit preface, many of these 
memoirs are founded on certain embryological and phylo¬ 
genetic considerations, which may soon prove to be base¬ 
less assumptions , while the old methods of comparative 
anatomy are often almost abandoned in favour of some 
one-sided hypothesis We would also note that a large 
proportion of the generic names adopted are quite un¬ 
known in the onginal works on geology and palaeontology 
which the average student will have to consult at the 
beginning of his career In short, if the translators and 
revisers bad devoted more attention to the correction 
of errors or the incorporation of new facts, and dis¬ 
played less eagerness to infuse tbeir own personal 
idiosyncrasies into the work, they would have done 
much more valuable service than they have actually 
accomplished 

The subject is too technical to enter mto deuiled 
cnticism, and It must suffice merely to allude to three 
points in illustration of the difficulties which are placed 
in the way of the student 

One of the first fossils which every student must Itam 
to know It the brachiopod TenknUmda, AccordiDgly» 
ProU von Zittel, in his “ GrundiUge," gives a coociae 
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description of this shell as ordinarily understood in 
standard literature. Mr Schuchert's translation, on the 
other hand, has —“ Tenhratula^ Klein, 1753 (Fig 551) 
Genus not well known Mesozoic or Tertiary He 
merely gives a list of ill deBned generic names of no 
value whatever, except as an index to certain special 
memoirs which he happens to approve 
In the Moltusca Pelecypoda, Dr Dill must have 
devoted great labour to his exhausti\e rcxision, but, 
from the student’s point of view, it would ha\e been 
much better if he had bestowed it on the correction of 
mistakes. In the description of Pseudomomtts^ for ex 
ample, “ left valve is copied from the original German, 
although even the accompanying figure must have 
shown the translator that it was n mistake for ** right 
valve ” 

\ inally, every student must know something of the 
common Nautilus If he looks at Prof Hyatt's de 
scription (p. 526), he will learn that it is a recent genus, 
and may perhaps range backwards to the Tertiarv , but 
if he turns to Figs 1075 and 1076, he will read that 
species of the genus occur in the Middle I las and the 
1 ithonian Which of these two contradictory statements 
does Prof Hyatt intend the unfortunate student to accept * 
We presume he intended to re name the illustrations 
Ctnoceras^ and, like Dr Dali, was too much occupied 
with the greater rearrangements to take note of the 
minute points on which the real value of a text book 
depends In fact, not only in this instance, but through 
out Prof Hyatt's section on Cephalopoda, the student 
will find hopeless confusion and receive practically no 
aid in plodding through the current literature of geology 
and palaeontology Nearly a hundred new generic 
names, introduced without definition, add in no small 
degree to the difficulties 

While, however, the elementary student, for whom the 
*'Grundzuge” was wntten, will meet with disappointment 
when he attempts to use its English counterpart, the 
more advanced student engaged in original research will 
welcome the handsome volume which Dr Eastman has 
produced It is a valuable work of reference, ^hich ought 
to find a place in every geological and biological library 
We hope it will soon be followed by the second volume, 
containing the Vertebrata, which will make the English 
‘*Zittel” the most exhaustive and valuable treatise on 
palseontology in our language. 

INADEQUACY OF 1 HE CELL THEORY 
Let Vmanls Orgamsiittam—‘EvoluitoH By Paul 
Busquet Pp 181 , 141 figures (Pans Carrtf and 
Naud, 1899) 

HAT the particular secret of this volume is, we 
have hetn unable to discover, except that it is 
intended as an argument for a franker recognition of the 
unity of the organism, and as an argument against the 
view which regards the multicellular creature as a “cell- 
state” or as a colony To discuss these difficult matters 
profiubly requires great competence, and we do not 
think that this is shown by the author, wbo^ for instance, 
cites the old report that the ectoderm of a Hydra turned 
inside out becomes endodenn, and so on, and uses this 
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as an argument against the original distinctiveness of the 
two germinal Kyers Furthermore, while an attack on a 
position often means progress, one must master the 
previous moxes, and we see no evidence that Dr Uusquet 
has done so Has he seriously considered, for instance, 
Whitman’s notable essay on “ The Inadequacy of the 
Cell 1 heory of Development ' ^ 

A pleasing feature of the bonk is the author’s grateful 
tribute to his master, Prof Kunstler, whose views he 
expounds and elaborates 1 hus he begins with a defence 
of Kunstler’s conclusion that protoplasm is composed of 
senes of minute elements, more or less globular, either 
plated in apposition or separated by fluid This alieolar 
or “spherular” structure of protoplasm was described 
by Kunstler in 1S81, and has been familifinsed by the 
researches of Hutschli (not Ihitschli, as the author per¬ 
sistently calls him, just as he calls Kdlliker Kolliker, 
which IS absurd) We do not notice any mention of 
Flemming, though his lifelong ol>servntinns on reticular 
structure, and his criticism of the demonstrations of 
alveolar structure, must be taken account of if one wishes 
to be treated seriously in discussing such in ittcrs 

1 he author points out that just as Dulrochet (1824) 
and Furpm (1826) may be said to have priority over 
Schwann and Schleiden in formulating the “ Cell- 
Theory," so Kunstler must be credited with pnonty over 
Sedgwick, Whitman and Delage in demonstrating its 
inadequacy For kunstler maintained long ago that the 
cell IS no primitive morphological unit, but an acquired 
mode of organisation, and that the cellular stru< ture of 
the Metazoa is a secondary result adaptive to functional 
convenience The frequent vagueness of celMimits, the 
abundant illustrations of inter cellular bridges, and the 
occurrence of indisputable sync>tia are forcibly indicated 
by the author 

It IS argued that to think of 1 Metazoon as derivable 
from a colony of Protozoa is misleading, and that al¬ 
though there are some true colonies among Metazoa, 
in Ca:lenterates and 1 unicates, the colonial or polyzoic 
hypothesis, especially elaborated by Perrier, is a specious 
fallacy We are asked to choose between two alterna¬ 
tives—the Metazoa are colonies of individualities of a 
lower order, or they are individualised irreducible unities. 
But It IS not made plain why we may not suppose that 
the ancestral forms of vanous stocks passed through an 
imperfectly integrated colonial or polyzoic stage 

The author takes a survey of the animal kingdom, 
and seeks to substantiate a number of general conclu¬ 
sions, which we shall try to summanse Living matter 
shows “a general and universal tendency to prolifera¬ 
tion or repetition of similar parts " “These phenomena 
of repetition appear at first m the adult, where they con¬ 
stitute an acquired character , in the embryo they are 
but the reproduction more or less modified, by coenogeny, 
of what exists in the perfect individual " But in certain 
circumstances the repeated parts may coalesce, exhibiting 
a secondary and acquired simplification, and bringing 
about a r«condensation of the organism, preparatory to a 
recommencement of the evolutionary process on'* 40 ine 
new line Types do not anse by a slow and direct 
transformation of pre-existing forms, but each is a new 
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genesis “ The law of the formation of new types i<i a 
fragmentation of the tissue of more pnmitive organisms, 
and the arrangement of these new formations m new 
groups ” ** Neither selection nor adaptation can explain 
the specific peculiarities (particularitds) of the structure 
of organisms, which are due to new spontaneous 
productions ” 

Thus the reader is insidiously led from harmless ad 
missions as to the structure of protoplasm to grave 
heresies in regard to the efficacy of natural selection , 
but if he IS convinced, we confess our inability to under¬ 
stand how the tnck is done Wc think that the sound 
part of the book may be summed up in a sentence of 
E B Wilson's “Broadly viewed, therefore, the life of the 
multicellular organism is to be conceived as a whole , 
and the apparent composite character, which it may 
exhibit, is owing to a secondary distribution of its 
energies among local centres of action " J A T 


OUR BOOK SHELF 

Noitons de Par A F Rcnard ct T Sidbcr 

I" fascicule Pp iv-H 189, 398 figures (Ghent 
Ad Hoste, 1900) 

A TEXT-UOOK of mineralogy, written by the Abbd 
Renard, with the co operation of his assistant, F Stdber, 
who has published important mmeralogical papers, exc ites 
high expectations , and, m spite of its modest title, this 
work is really a text book The present volume contains 
only the introductory portion, dealing with the geo¬ 
metrical, physical and chemical properties of minerals 
A second part is promised, which will contain the de 
tcnption of various species and a notice of those found m 
Oelffiam 

Toe excellent histoncal survey with which the book 
opens IS modelled upon Fletcher's well known “ Intro 
duction to the Study of Minerals ”, it is only brought 
down to the year 1833 In the following section (geo 
metneal crystallography) some of the principal types of 
crystals, and their planes of symmetry, are indicated by 
projections of the “ elementary spaces ” (the systematic 
mangles of Maskclvnc) similar to those used by Liebisch 
m his “ Grundriss der Krystallographie” , axes of sym 
metry are not employed, but the familiar conception of 
hemihednsm is retained , and the facts are stated in a 
manner which mvohes no special mathematical know¬ 
ledge Indices are used throughout The subject of 
twinning is briefly treated, and only by reference to twin 
planes. In the optical section use is made of the wave- 
surface and the ellipsoid of optical elasticity 
Stnee out of 189 pages eighty-eight are devoted to the 
geometry, and fifty-seven to the physics, of crystals, the 
chemical section is very brief, but considerable attention 
IS, as might be expected, devoted to microchemical 
analyais, and also to crystal etching 
The reader will not expect to find much that is novel, 
neither will this book mve him an insight into modem 
theoretical aspects of the subject, but he will find, what 
IS more important, a very lucid statement of the essential 
fotas, and a cleardescription of the practical methods in 
use by mineralogtsts ; to illustrate this, special attention 
may be called to the paragraph on the angle of minimum 
deviation on p. 1and to the interpretation of inter- 
ferengs figures by tne diatfranit on pp. 138-9 
It must not be tmaginea from what has been said that 
the book ignores new advances in the science , there is, 
for example, a paragraph on the use of X-rays. 

The figures are adequate, but not very well printed 
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When the second part appears, we shall expect to find 
that It completes a very readable and useful student's- 
handbook HAM 

Muret Sandeds Encyclopaedic English German and Ger¬ 
man English Dictionary^ Pp xlviii + 1733. (London 
H Grevel and Co, 190a) 

B] }‘OKF buying a dictionary of words of a foreign 
language the purchaser has to make up his or her mind 
as to what of a dictionary is required There are,, 
for instance, dictionaries which can easily be placed in 
the waistcoat pocket these necessarily contain a very 
restricted number of words From this they gradually 
increase in size, weight, and quantity of information 
given, until they assume such proportions that they are 
best kept in one place and referred to there, as their 
bulk renders them somewhat inconvenient to move 
The volume before us, which is described as an 
abridged edition, may be said to be vending on the larger 
size of dictionaries, as its dimensions are 11x8x3 inches,, 
and it contains nearly 1800 pages 

I he plan and arrangement of the work are uniform 
with the well known French German dictionary of Sachs- 
Villatte, and the pronunciation adopted is based on the 
phonetic system employed in the method of Toussaint- 
Lj^enscheidt 

The volume should find special favour with students of 
science, for, although it is in no sense technical, there is 
a sufficient spnnkling of scientific terms throughout its 
pages which should render it most useful to this large 
class of readers. To find out the extent of the insertion 
of technical terms, we have chosen at random some 
chemical terms such as ozone, hydroxide, vanadium, 
fractionation, nitrate, and find that alt except one are in¬ 
cluded Repeating the same for physical terms, we find 
ampere,watt, electrolysis (absent, mit electrolyse inserted), 
gahanism, achromatic, all but one mentioned 
Some readers may dislike the use of the German type 
when German words are printed, since most of the 
German scientific publications are now pnnted in Roman 
^pe, any one, on the other hand, familiar with the 
German language, will probably prefer the usual German 
letters In addition to being clearly pnnted, the volume 
IS strongly bound, and is issued at the moderate price of 
fourteen shillings 

Du Elemenie der Entwickelungslekre des Menschen umd 
der Wtrbellktere By O H^rtwig Pp vi -H 406, 
332 figures. (Jena Gustav Fischer, i9oa} 

This work is a condensation of the sixth edition of 
Hertwig’s well known “ Lehrbuch,” brought out in a form 
more suited to the needs of b^inners and students, 
especially of medicine It is intended “to serve as an 
introduction to the field of embryological science, and to 
put forward only its leading facts in a shorter form” 
Hence the discussion of controversial problems is 
omitted, as well os historical reviews or references to 
literature, for which the more advanced student must 
consult the larger work Each chapter concludes with a 
“ repetitormm,” by which is meant a numbered senes of 
categorical statements, summing up bnefly the results 
obUined in the foregoing chapter There are numerous 
illustrations, the pick of those in the “ Lehrbuch ” fhe 
book IS doubtless one which will be very useful to the 
German student, but unless it is translated, it may be 
doubted if it wiU have a very large sale in this country, 
since the English student or the class for which it is 
intended is not able^ as a rule, to read easily books in a 
foreign tongue, while those who take their saence 
enough in earnest to acquire this fiiculty, will probably 
purchase the larger work For the teacher, however, 
the book ofiars a bnef and convenient summary, vary 
handy for reference £. A« M. 
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Recent Exploration in the Upper Air and ite Bearing 
on the Theory of Cyclonea 

About ten yean ago there waa an Interesting discussion in 
regard to the theoiy of cycloneii, by such leaders in meteorology 
as Ferrel, Blanford, Hann and Davts (see Nature, voL xliii 
u 83 and p 470) Since then, oonsiderablc new material has 
Men accumulated by research in the free air with kites and 
balloons and it seems appropriate to consider its beanng on 
current theories 

In America the work with kites, by Mr Rotch, has resulted in 
the discovery of the following facts 
(i) The atmosphere u separated by sharply marked inverted 
\ertical gradients of temperature into super|)nsed strata, each 
stratum potentially warmer than the one braeath By potentially 
warmer Is meant that if any stratum were brought down, it would 
be heated by compression and become warmer than the stratum 
It replaced There are usually two, and sometimes three, strata 
between the ground and the altitude of 3000 metres. The 
boundaries between these strala are regions of sharp contrast in 
a vertical direction of temperature, of humidity fb^h absolute 
and leUtive), and sometimes of wind direction These 
boundaries are also regions of masima m wind veiocity, and 
the regions where clouds are chiefly found 

(a) In the changes of condition of the atmosphere from day to 
day, the minima of temperature and humidity occur simulta 
neouily at all levels, eicept that in a superficial stratum within 
alxwt 300 metres of the ground, the minimum sometimes occurs 
later as a result of surface cooling 
(^) The air column up to tooo metres above barometric 
minima at sea level averages about lO* F wanner than the 
air column up to 3000 metrei above Inrumetnc maxima at sen 
level 

(4) All the conditions which characterise (he surface cyclone 
and anticyclone, such as the circulation of the wind around a 
central area, the clouds and the rainfall, usually do not exceed 
the height of 3000 metres. Above that height there is an en« 
lirely diflferent distnbution of pressure and wind circulation from 
that observed at the earth’s surface 
(^) In the areas of low pressuie in the upper atmosphere the 
airjB cold, extremely dry and clear In the areas of high pres 
Mire in the upper atmosphere the air is warm and frequently 
moist 

In kite flights mode on November 34 and 35, 18^8, at Blue 
Hill, there were evidences of three distinct wmd circulations 
The surface cyclone did not exceed 8od metres (or half a mile) 
in thickness, and above this wu a warm-centre cyclone with 
dense clouds and preapitation about aooo metres in thickneas 
At the height of 3000 metres (or about two miles) the wind, on 
November 34, was found blowing from the south and circulating 
around an area of low presrare with a cold, dry central area , 
while at the same time at the surface of the earth the annd was 
from the north and circulating around a warm centre surfiu;e 
grclone (See BuUUtmt Na 1, 1899, and No. 1, 1900, of the 
Blue HiU Meteorological Obsermtory) 

In France, M Teuaerenc de Bort has made a study of the air 
^ means of hatiams smdts launched at frequent intervals from 
iVappes. Ills results show that the annual period In the tem¬ 
perature of the air Is well marked up to and exceeding ten kilo¬ 
metres. They show further that during the irregular warm and 
cold periods in the atmosphere the isotherms rite and fall 
slmuluneouslv at all heights up to at lea^it ten kilometres. In 
otiwf words, the warm and cold waves aloft occur simulcaoeously 
with those near the surface (see Campttt rtndm^ August ai, 1899). 

Dr. Hergeiell, of Strassburgi has discussed the records of the 
intenuUfobal balloon ascents, and derived a number of important 
CondaskMis. Among there are i (i) In the highest strau of the 
atmosphere attainable by balloons the temperature change from 


tkin, are very marked. Within distances of oqjv a few hundred 
kilometres are somdimes tempeialures at the same level which 
differ as much from each other as 30*-40* C (3) Sireh temper 
atora distributioiis as that whkh brought frosts In Europe on 


May 13, 1897, are not local and confined to the earth's sdrikee« 
but meteorological phenomena of great extent and importance 
which embrace the entire atmosphere above Europe. (3) By 
computing and plotting the air pressure for the heights cm 5000 
and 10,000 metres, il was found that the areas of low preuure 
at there heights coincide approximately with the areas of low 
temperature, and in rnrnt canes are man> hundreds of kilometres 
from the lur&ce ^clone Thus, on March 34, 1899, the surface 
cyclone or area of low preaure was alon(|| the north coast of the 
Mediterranean, near Italy, while the minimum pressure at 4000 
and 10,000 metres was in Finland, or even further north {Aleiea^ 
roUxtschs January 1900) 

To compare these nets with theory, I have looked up the 
views expresred in modern text Ixmks and recent literature I 
find a number of different opinions in regard tu the causes of 
cyclones, and have classified them as follows — 

(1) Instability produced by a rapid decrease of temperature 
with Increase of height, that m, by a vertical gradient equalling 
or exceeding the adiabatic rate This may l>e called the theory 
ofxHitieat imtahihty 

(3) Instability produced by diflerenccs of temperature in a 
horizontal direction In such a case, in conseijuence of the 
the difference in density, there is established a ronvectlonal 
interchange of air between areas of different temperatures, and 
there result differences of pressure, and consequently cyclones 
and antiC) clones This theory I call ikt ronvt^tton theory 

(3) if a current of damp air is deflected upward by any means, 
mechanical or otherwise, il cools by expansion, and its muulure 
Ijcgint to condcn«e; This condensation retards further cooling, 
•u that the air in rismg may cool at a rate leas rapid than that 
ordinarily existing in the atmosphere In such a case, the air 
would continue to rise, and the conditions would lx favourable 
for storm formation, as lung as the supply of moisture lasted* 
This has been called the condensation theory 

(4) When bodies of water, moving in different directions ot 
with different velocities in the same direction, come in contact, 
whirls and eddies are set up between them It is therefore con 
ceivablc that the large masses of air moving between the equator 
and the pole, may, at their places of meeting, produce sfinilar 
large edaies, such os the cyclones of the weather map. These 
have been t^lcd dynamic cyclones and also driven cyclones 

Probably no meteorologist believes that any one of there 
causes acts entirely alone in cyclone formation But a difference 
of opinion arises as to which is the pnnapal cause, and to what 
extent the others are subsidiary causes. All theories agree In 
ascribing the primary cause to differences of temperature, either 
local or between equator and pole 

Vertical Instability can scarcely be considered the prinuiiry 
cause of cyclones, Mcaure, as stated above, the atmosphere is 
found normally reparmted into strata, each one potentially warmer 
than the one Mncath The Catal objection to the condenuiion 
theory, as pointed out by Dr Ilann, is that cyclones In temper 
ate latitudes arc more violent in winter than in summer Latent 
heal is not so effective an aid to storm action in winter as id 
summer, and yet it 11 m winter that our cyclones possen 
their greatest violence According to the theory of driven 
cyclones, The masses of air set in motion polewards by the 
upper gnubenti are resolved, in part, into great whirls, the pnn 
clpal progressive motion of which 11 contrmled by the prevailing 
west component of the former The influence of the inequali 
Ues of the earth's lurfiice, the different healing and cooling of the 
land and ocean, and the bringing in of aqueous vapour and Its 
condensation, come thus into account, as matters of secondary 
importance,” (Nature, vol xlili p. 470) **If cjclonu: 
and anticyclonic disturbances are produced by the irregular flow 
of the general winds, it is probable that these disturbances would 
originate 1* the higher regions of the atmosphere, where the 
wii^s blow much faster than near the earth^s surface The 
differences of preuure produced at hl^h altitudes would be felt 
down to sea level; and, os the lower wmds move with conpara 
tive slowness, they would be governed by the gradients thus im¬ 
posed on them by the irregular movements of the upper winds. 
According to this theory, an area of high pressure would be 
perceived at sea-Yevel beneath a dutnet where the upper currents 
crowd together, and an area of low presiurc, or a cyclonic 
Aorm, would be developed beneath a region where the upper 
correnU are somewhat divergent” (Davis’s *'EIeinent^ 
Meteorology.” 1894* P 3 I 9 ) 

As stated above, observation does not show areas of minimum 
presBure in the upper air above areas of minimum prenura at 
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lea level Furthermore, according to the theory of driven 
cyclones, the progressive motion of the cyclone is supposed to 
determined by the ''prevailing ^est component” of the 
upper currents At Blue Hill the mean westerly component of 
tito upper current u 35 metres per second at 9000 metres, 
about 17 metres per second at 4000 metres, and i metre per 
second at 200 metres {Ilart*arti Observatory Annals^ 1890, vul 
1^1 P* 447} It IB natural (o suppure that a driven whirl, in such 
conditions, would be rapidly toppled over and (lesiroye<L Yet 
storms persist for days If, however, a dn\en whirl did persist 
In such conditions, its axis if tilted at all would, according to all 
analof{y, be tilted in the direction of progressive motion Yet 
the direct observations with kites at Blue lliU, and the observ 
ations of clouds by Ley in hnghind, prove that ihe axis of the 
cyclone u tilted bukward. Moreover, it is rpasonable to sup 
pose that the air in the rear of a driven whirl would partake of 
the progressive motion of the whirl, and this, added to the in 
draught, would make the wmd velocity in the rear of the whirl 
very much greater than that of the winds in front, yet such is 
not generally found to be the case For these reasons I think 
the observations do not favour the theory of driven cyclones 
The theory of cyclones with wluch tne observations in tern 
peraie latiluacs seem best to agree, is the theory which supposes 
the cyclone to result from contrast of temperature m a horizontal 
direction This 1 have called the fouveitton theory In this 
theory there are two types of cyclone The warm centre cyclone 
of the lower atmosphere, and the cold centre cyclone of the 
upper atmosphere The best type of the cold centre cyclone is 
the polar cyclone , but there also exist in the upper air in teni 
perate latitudes small travelling cyclones or ^^////■cyclones of the 
same nature Horizontal contrasts of temperature are most 
marked in wmter, hence the theory explains why cyclones are 
■post violent in winter The origin of the horizontal contrasts 
evT temperature is not shown by ohser\ati(3n They probably 
arise by the interchange of air Ixitween higher and lower Isti 
tudes A body of air moving from the e<|uator toward high 
latitudes would come into a region where it would be nearly 
surrounded by colder air, and the conditions would favour the 
production of a warm centre cyclone A body of air moving 
toward the equator would produce conditions favourable to a 
cold centre cyclone II II Ciayton 

Blue Hill Meteorological Observatory, March 30 


Rock-ttructaret in the Isle of Man end in South Tyro) 

Ip the intercrossing of two separate systems of folding be the 
esfcntlal condition in the complicated rock structures so ably 
worked out b) Mrs. M M Qgllvie Ciordon in South T>tol, I 
scarcely think the parallelism with the conditions m the Manx 
CarhomferoHs ro< ks can be so close as Mrs. Ciurdon suggests In 
her recent letter (Nafukk, March 22, p 490) 

So far as I have been able to judge, the disturbances in the 
Carboniferous volcanic rocks of the Isle of Man were the result 
of a movement which was single both as regards direcuon and 
time It is true that this conclusion was reached in 1897, 
before Mrs Gordon had taught us the importance of torsion 
structure in areas of disturbance , but I re examined the sections 
last autumn, after having studied Mix Gordon’s paper, without 
finding any reason to alter my former opinion on (his point 
The in'eipretation given in my recent paper \,QJ G S \ol 
IvL p. 11 ) IS therefore in all respecu the same os that published 
in brief in the ufhcwl Summary of Progress of the Geological 
Survey for 1897 (pp. 110-112) 

It seelnt necessary, also, to call attention to the small scale 
of the structures in question in the Manx Carboniferous rocks. 
Thetr must striking feature u their sudden local development 
in a limited tract where the strata are rendered by diverse 
lithological comj^lKm peculiarly susceptible to differential 
displacement under such conditions, it appears that even a 
tain degree of lateral movement may be so focussed as to 
canoe great disturbance at certain places without much disturb¬ 
ance of adjacent troett. The post Carboniferous movement in 
the iole of Man eon scarcely have been even approximately of 
the magnitude of the disturbances in South Tyrol desenbed by 
Mrs. Gmon 

It was in pie Corbonileroas times that the Manx ration 
underwent enrth onovemenu of really grand intennty ^ and Mrs. 
Gordon aaay have hod this fact in mind in referring to the 
lulHect In the Older Paloeoioic (probably Cambrian) slate 
rocks of the Island, " crush-conglomerate ” nu l^ecn developed 
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on a very extensive scale by differential dieanng, os described 
by Prof W W Watts and myself five years ago {Q/GS 
vol U p. 563) These rocks, moreover, show evUmicc m succes¬ 
sive ep!xhs of disturbance, ▼vying slightly In direction but ap 
parentiy all pre Carboniferous. Tlie production of the " crtisn- 
conglomerate ” appears to have occurred daring only one of 
these stages. It is not improbable that an observer acquainted 
with the "torsion structures” of the Dolomites might be able 
to find parallel phenomena among the highly complicated 
pressure structures in the Manx Slates, but 1 think that a sharp 
distinction should be drawn between these structures and those 
of the Carboniferous rocks of the Island G W Laui LUOH 

Tonbridge, Apnl 8 

Electric Light Wires and Dust 

I HEi iRVp that the collection of dust upon electric light wnres 
and fillings is generally attributed to air currents, due to ther 
mnl causes, the same thing occurring, to some extent, with hot 
water pines. Recent experience has, however, convinced me 
that in tne case of electric light conductors, electrostatic attrac 
tion IB really the chief factor, particularly where the supply Is at 
200 volts from the street mams. In my office here I have 
several electnc light cords strung across the ceiling They are 
all exactly similar and under tht same conditions, except that 
some of them have the switch in the negative and some in the 
positive conductor The former gather dust to an extraordinary 
degree, and now, after a few months' use, have become quite 
an eyesore The latter are practically as clean as when first 
put up As is well known, the negative conductor of a street 
supply tends always to earth itself, and, as a matter of fact, in 
my case I find that the negative of my supply from the West 
minster Co 11 almost at earth potentml The positive, on the 
other hand, » nearly 200 volts above the potential of the earth 
In this lies obviously the cause of the phenomenon The wires 
which have the switch in the negative are nearly at 200 volts 
pnlential above the earth whenever the switch is off, while those 
which have the switch in the poutive are at zero potential in 
these circumstances Of course, when the switches are on, all 
the cords are under similar conditions, one conductor in each 
being nearly at 200 volts above earth, and the other at about 
earth potential No doubt it is when the switch is off, in the 
case where it is in (he negative conductor, that the accnmula 
tion of dust takes place Having regard to the comparative 
lowness of the 200 volts potential, from an electrostatic point 
of view, the rate at which the dust accumulates on the cords is 
most surprising, and this is my reason for thinking 11 worth 
while bringing the matter to notice A A C Swi\ton 

66 Victoria Street, Westminster, April 23 


ON THE SUE AT WHICH HEAT MOVE¬ 
MENTS ARE MANIFESTED IN MATTER 

N the molecular theory of heat it is assumed that the 
motions of atoms and molecules are the motions 
upon which the phenomena of temperature depend 
These motions are assumed to be very irregular, and the 
apparent uniformity of structure of a gas, for example, 
IS attributed to the very small size and irrcgulanty of the 
motions, which within any region of sensible size are the 
same, on the ceverage^ as within any neighbounng region 
Within regions of molecular dimensions the distribution 
of motion IS extremely irregular , neighbounng molecules 
are not in general moving at the same speed or possibly 
vibrating in the same way Hence in tnis view the size 
at which heat movements are manifested in matter are 
of molecular sizes, / e from lo"^ to io~* cm. 

In addition, however, to all this matter, motion and 
vibration, there are present ether motions of an irregular 
kind Within any closed envelope at constant tempera¬ 
ture the ether motions must be in atatistical equihtoum 
with the motions in the envelope. The energy per c.c 
of these ether motions will be consideraUt at nigh tem¬ 
peratures, and small at low ones Many years ago I 
called attentioa to the energy per c.c. Btquired m (vder 
to, in this sense, worm up ether| and showed that it was 
quite comparable with that required to warm up a rare 
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gai. Now the size at which these motions are developed 
are comparable with the wave-length of the ether dis¬ 
turbances of the period of the motion In the case of 
irregular disturbances, such as cause temperature phe¬ 
nomena in solids and liquids, one cannot define precisely 
the size of the ether disturbances, because they are of au 
sorts of sizes, being irregular in the same way as the 
matter motions arc irregular , but it is known that at 
each temperature there is a particular wave length, round 
which the ether vibrations may be grouped, and that this 
average wave-length is shorter the higher the tempera¬ 
ture The wavelengths of these vibrations, so far as 
they have been observed, vary from 3 4 x lo^* to io'*cm 
It is at once evident that the average size of the ether 
/notions IS vtry much greater—quite a thousand times 
greater—than the size of the molecular motions In the 
molecular motions we could not expect to find any 
irregulanty of distribution within distances such as we 
can see with a microscope, because within a visible 
volume there will be millions of molecules, and the 
average motion will be all that we can expect to see 
Is it necessanlv so as regards the ether motions which 
exist on so much a greater scale? Is there any way in 
which these very much larger scale phenomena may be 
expected to affect matter on a scale comparable with 
their own size, and which consequently we might expect 
to be able to see, and which might produce effects on 
masses of matter consisting of millions of molecules ? 

We may consider in this connection an analogy from 
sound In sound we can have small solid objects, such 
as masses supported by springs, which give out waves 
in air very much longer than the sounding object A 
tuning-fork, for example, may be only a few centimetres 
long, and may give out waves a metre long The balance 
wheel in a watch vibrating quarter seconds would generate 
waves—feeble ones no doubt, but still waves—80 metres 
long, or some 8000 times the linear dimensions of the 
vibrating object Similarly the vibrations of molecules 
generate ether waves many thousands of times as long 
as the linear dimensions of the molecules On the other 
hand, solid bodies may be much longer than the air 
waves they produce. A bar of steel vibrating longitudin 
ally would t>e fifteen times as long as sonie of the air 
waves It would generate. A pipe full of air would be 
of about the same length as the air waves to which it 
would resonate, not leas than about a quarter as long 
If, then, we had a lane number of sounding bodies, some 
small ones like small tuning forks, balance wheels, and 
such like, and others like pipes of a size comparable 
with the air waves, we would expect that when the small 
ones were all sounding, the larger ones would resonate 
to their corresponding waves, and thus be set in vibration 
by the waves onginated in the smaller bodies 

In the case of electromagnetic waves we should expect 
the same result If there are bodies comparable in size 
with the heat waves in the ether which can have electro¬ 
magnetic vibrationt produced in them of the same 
periods as those emitted by the molecules, these bodies 
should resonate to these heat waves. Now, by utilising 
the ordinary process of conduction in metals, we know 
that It 18 possible for electromagnetic vibrations to exist 
m conductors of a small size, down to a few millimetres 
in diameter, and there is no reason to doubt that by 
means of conduction very much smaller bodies can have 
electromagnetic vibrations In them Dr Lodge, indeed, 
has suggested that the structures in the retina are of 
about the right size to resonate electromagnetically to 
waves of the freq^uency of the light waves that affect our 
eyes. Larger objects would resonate to the electromag¬ 
netic vibrations corresponding to the ordinary air tem¬ 
peratures. A sphere lo*’ cm in diameter would, for 
instance, resemate to waves of about the greatest length 
that have been measured by RUbens and NichoUs, airo a 
much larger one could have a harmonic of its funda- 
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mental tone excited in it by these waves. In addition to 
these vibrations m conductors, non i onductors of one 
specific induction capacity immersed in a medium of 
a different specific inductive capacity could also have 
syntonic vibrations excited in them From all this it 
seems quite certain that in small particles of matter there 
must exist, at all temperatures, electromagnetic vibra¬ 
tions of a sue comparable with the wave lengths existing 
in the surroundii^ ether 

What sort of effects might we expect to be produced 
by these electromagnetic vibrations? Is there any 
prospect of our being able to detect them ^ What 
amount of energy may there be m this form of vibration 
on each particle ? These are questions to which 1 am 
afraid I can only give very vague answers To the first 
question, as to what effhets may be expected to be pro¬ 
duced by these vibrations, 1 can only suggest in the hrst 
place an unequal heating of the paiticle. The parts of 
the particle which are the electhc nodes, where the 
electnc current alternates and where there are no electric 
charges, these parts should be kept at a slightly higher 
temperature than the electric loops If the particle were 
not perfectly symmetneal, this would lead to an unequal 
heating of the particle as a whole, and this may be a 
cause of those so called Brownian motions of small 
particles immersed in a liquid which are so very difficult to 
explain. In the second place, it may lead to a grouping 
together of molecules into masses of a sue depending on 
the temperature of the liquid, and to a going about of 
these groups of molecules and a similarity of the vibra¬ 
tions of the component molecules which complicates the 
theory of temperature in a way that may ultimately, as 1 
have before now pointed out, explain to some extent the 
difficulties at present surrounding this theory In the 
third place, this may be connected with the conditions for 
the breaking down of simple viscous motion and the pro¬ 
duction of vortices in a liquid, though 1 hardly think an 
explanation on these lines is required , and, finally, it may 
be connected with crystalline forces, the structures in the 
eye, vital actions in small celts and on a small scale, as 
in the patterns on diatoms, and possibly with the tem¬ 
perature at which vital actions ot certain kinds, such, 
for example, as consciousness, are possible These are 
the merest guesses of a wild kind as to the possible results 
of what seems to be a vera causa for structures and 
actions in matter of a size comparable with the uave 
lengths of light, and must be taken as merely wild 
guesses 

As to the second question, of the prospect of detecting 
these electromagnetic vibrations in particles of matter, 
Its answer depends so entirely upon the first that I can 
only leave it to the investigators of the future to try and 
detect them 1 hat such electromagnetic vibrations exist, 
I think, can hardly admit of doubt, any more than that 
the strings of a piano are kept in vibration when loud 
and irregular noises are produced in its neighbourhood 

As to the energy of the vibrations upon each particle, 
1 cannot give any satisfactory an&wer If the particle 
were in a region through which a series of plane waves 
of a constant type were being transmitted, it would no 
doubt be possible to solve the problem of determining 
the amplitude of its vibrations in particular cases of 
assumed shapes of particles. In the actual case of 
irregular disturbances 1 do not see, at present, any direct 
way of attacking the problem It would apparently 
require to be attacked statistically, but 1 doubt whether 
this would lead to a true result, because there seems some 
reason to think that trains of uniform waves of con 
sidereble length do exist in the ether, and if there is any 
regularity of this kind in the ether motions, a purely sta 
tistical treatment, in which the vibrations were assumed 
to quite irregular, would fail to lead to a true result 
If the energy of these electromagnetic vibrations of lU 
fondamentiu period on a particle is no greater than 
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■corresponds to its one degree of fi%edom on Boltzmann’s 
theory of partition of energy, I am afraid the amount of 
energy of this kiAd on each particle is hardly sufficient to 
account for any observable phenomenon That it may, 
however, be much greater seems justified by the failure 
of this theory, so far as is known, in other cases, and this 
must be my excuse for calling attention to what seems 
certainly a vera causa for structures and actions in 
matter of a size comparable with the heat vibrations in 
the ether, even though the amount of this cause may, 
when fullv investigated turn out to be so small as to be 
insufficient to produce observable effects 

GKO Fras FitzGfrald 


REPORT OF THE MALARIA EXPEDITION 
TO SIERRA LEONE 

OLLOWING cloM on the, “ Instructions for the 
Prevention of h^laria,” the Liverpool School of 
Tropical Medicine have issued the report of the malaria 
expedition sent out to Sierra Leone by that body in 
August last Their objects, as seated in the report, 
were — 

(0 To find one or more species of insects hospitable 
to the human H.'emamii.bid.c on the West Coast of 
Africa. , 

(2) To study the bionomics of these insects, with a view 
to suggesting better modes of prevention of malarial 
fever than those hitherto known to us 

The terminology adopted is that used by Major Ross 
4n consultation with Prof Herdman, already noticed in 
Nature (August 3, 1899) It is proposed to abolish 
the word mosquito, and use the old English equivalent, 
^at, as there is no difference between the two, and be¬ 
cause the terms malana and malanal fever no longer 
bold—they propose the term hiemamfcbiasis, or gnat 
fever 

The genus Anopheles was chiefly looked for, because 
these SM been snown to be concerned in the trans 
ference of the parasite In the barracks at Wilberforce, 
Bierra Leone, 35 per cent of the soldiers suffered from 
all three forms of malaria or gnat fever All the gnats 
caught in the barracks were AnopheUs costalts except 
one, and out of 109 of those examined, parasites were 
found in 37 

Some experiments on feeding Anopheles on a patient 
with H malartae gave positive results, several young 
zygotes being found in the gnat These gnats were 
•caught in a building where there were no fever patients, 
and numbers of them bad been examined and found free 
from parasites. When, however. Anopheles bred from the 
larva: and kept in test tubes were applied to the skin 
•of a patient, they were found not to feed copiously, and 
negative results, as regards zygotes, were obtained on 
•dissecting them It is suggested that the explanation 
•of the failure was the non-fertilisation of the females , it 
seems that the female gnat requires blood for the nutri¬ 
tion of the eggs. If the ova are not fertilised, the blood 
4S possibly evacuated^ without some digestive process 
being performed which may be necessary to the vitality 
-of the zygotes. 

Measures of precaution against the bites of gnats, and 
measures for rMucing their numbers, are discuss^ tn 
ehe chapter on prevention It is remarked that neither 
Europeans nor natives made any effort to keep down 
•che ^mbers of gnats, which constitute a very serious 
pest in Sierra Leone, as they do in all tropical towns 
Both this report and the “ Instructions for the Preven¬ 
tion of Malana” should be invaluable to residents abroad, 
as indicating how they may protect themselves from the 
annoyance from gnats, and from the evil results that may 
arise from their '‘bites.” 

Experiments were instituted with a view to destroying 
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the adults or larvie, and to prevent the insects from 
breeding It was not always possible to discover the 
breeding pools of the Anopheles infecting a particular 
spot, for instance, none could be found at Wilberforce, 
the nearest pools where larvee were found being nearly 
a mile away Dr F lelding Quid tried experiments with 
tar, and found the film on the surface of the pool lasted 
longer than a film of kerosene oil, while both killed the 
larvm and prevented them from hatching so long as the 
him lasted 

In the addenda are some good micro-photographs of 
both zygotes and blasts from the gnat 


^JOShPH BERTRAND 

A MONG the heavy losses which science has suffered 
during the past few months, few will be the subject 
of such universal i^^et as the death, on April 3, of M 
Joseph Bertrand The loss will be felt, not only by 
matnematiciani, but also by the great body of scientific 
men with whom Bertrand was brought into contact in 
his capacity of life secretary of the Pans Academy of 
Sciences. 

Joseph Bertrand was born hi Pans in i'S23, and at an 
early age commenced his matlienaatical studies under the 
guidance of his father, who bad been a pupil of the Ecole 
Polytechnique Subsequently Bertrand entered the 
College de St Louis, and at the age of eleven he suc¬ 
ceed^ in passing the examination for entrance into the 
itcole Pdlytechnique, although It was not till six years 
later that he actually entered the college, when he hesded 
the list of candidates As a boy, Bertrand would nowa¬ 
days be styled an “ infant prodigy,” by analogy with the 
youthful musicians who created such a furore at London 
concerts a few years ago, and it js mtcrestipg to learn 
from M Maurice Ldvy that this title {enfiuU proiU^) 
was actually bestowed on him by the scientific men vmo 
welcomed Joseph as a young colleague at an early stage 
of his existence. The analogy between music and mathe¬ 
matics seems, moreover, to have suggested itself to M 
Jules Lemaitre, Director of the French Academy, who 
remarks that such precocity of genius is sometimes found 
in mathematics and in music, but is never seen in litera¬ 
ture We find Bertrand publishing a paper on the theory 
of electricity in 1839, when he must have been about 
sixteen years old, and it is hardly surprising in view of 
this to learn that his precocity amazed his masters. In 
1841 he wrote papers on indeterminate forms, Jacobi’s 
theorem and differential equations, and from that time 
onward he was fairly launched on nis career as a wnter 
of mathematical pajMrs, his output being five papers in 
1843 and seven in 1843 But whereas most of the young 
musical dlbutants^ to whom reference has just been made, 
have enjoyed only ephemeral reputations, and have ex¬ 
hausted their energies in their premature efforts to an 
extent which must nave prejudiced their future careers, 
Bertrand succeeded in achieving all that was predicted 
of him , he showed no diminution of eneray in advancing 
years, and^ moreover, to judge from all accounts, he 
developed into a good man of business, a quality which 
IS commonly regarded by “thegeneral public” as incom¬ 
patible with being a genius 

In 1843 he bad a narrow escape from being killed 
in a railway accident near Meudon In company with 
his brother, Alexandre Bertrand, now dittinguiihed as an 
archceoloffist, he had gone to Versailles to see the foun¬ 
tains. and on the return journey the accident occurred in 
which Admiral Dumont d’Erville was killed Both of 
the Bertrand brotlieri sufTcred, Joseph losing the bndge 
of his nose^ misfortune which disfigured him for life- 
while Alexandre’s leg was fractured, Joseph rescued his 
brother by dragging him throush “the skylight,” the 
carnage doors being locked A few months later he 
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niftmed the sister of one of the injured, a Mademoiselle 
Acloaue. At the Polytechnique, Bertrand acquired a 
knowledge of mining, and on leaving he became an in¬ 
spector of mines He was subsequently appointed pro¬ 
fessor at the Lycde St Louis 

In March 1844 he b^ame teacher of analysis 
Hteur d}analytf) in the Ecole Polytechnique , from 1^7 
to 18^1 he was examiner for admission to the same in¬ 
stitution, which raised him to the rank of professor of 
analysis in 1856, a post which he held till 1895, lust after 
he had completed nis jubilee as a member of the teach 
mg staff, an event which was commemorated on May 27, 
1894, by a committee of his old i^tudents, who present^ 
him with a medal engraved by Chaplain In 1847 he 
was appointed deputy professor to Biot in the depart¬ 
ment of physics and mathematics at the College de 
France, and on the death of Biot, in 1862, he was ap 
pointed to the chair From then up till 1890 he lectured 
regularly, with the exceptions that his work was taken 
by Oarboux in 1867, by Maurice L^vy in 1874-76 and 
1878-85, by Laguerre in 1885-86 , since 1890 Marcel 
Deprez has acted as his deputy We have it on the 
autnonty of M Gaston Pans, that his first course of 
lectures was a comparative study of the theories 
according to which geometers had attempted to account 
for capillary phenomena, his latest lectures being on 
electricity, thermodynamics and theory of errors From 
1858 to 1862 he was professor of higher mathematics at 
the J^cofe Normalc Supdneure, and he also is stated to 
have held a professorsnip of special mathemaucs in the 
Lycde Napolron 1 n 18^6 Bertrand was elected a member 
01 the Acadtfmie des Sciences at the early age orthirty 
four, in place of Sturm, and on the death of Elie de 
Beaumont, in 1874, he was elected permanent secretary, 
in which office he had Berthelot as a colleague He was 
made officer of the Legion d’Honneur in August 1867, 
and commander in December i88r In 1884 he suc¬ 
ceeded Jean Batiste Dumas in the Irench Academy 
Bertrand’s larger works -namely, his “ Traitd d’Arith- 
metique,” published in 1849, his “Traitd d’Algfcbrc,” 
published in 1856, and his Traitd du Calcul differentiel 
et integral,” brought out during the years 1864-70—are 
accept^ as standard treatises by mathematicians in all 
countries, the last named of the three being perhaps the 
most widely read of all His treatise on Antnmetic con¬ 
tains, for the first time, a clear definition of incommen¬ 
surable quantity His treatise on the Calculus contains 
a large number of geometrical applications embodied 
in his divers memoirs , and speciaf mention may also be 
made of his exposition of the theory of functional deter¬ 
minants and tne close and useful relation which he 
established between these determinants and the simple 
derived function of one variable It is greatly to be 
regretted that the manuscript of the third volume of this 
work was destroyed in a fire A similar misfortune befel 
the manuscript of his original treatiseon Thermodynamics, 
completed in 1870 In this case, however, the loss has 
been repaired by the publication of a book on the same 
subject at a later date, based on a course of lectures 
given at the College de France Those who have 
grappled with such a subject as thermodynamics will 
appreaate his naive observation that he has not attempted 
to make a complete treatise, and that he has only ex¬ 
pounded what he has understood But, as M Ldvy 
justly goes on to remark, on those points which he pre¬ 
tends not to have understood, notably on irreversible 
phenomena and the application of the Second Law to 
bodies of non-uDiferm temperature, he has made a senes 
of critical remarks of great imporunce, which have 
already borne fruit This treatise, moreover, is remark¬ 
ably nch m illustrative examples all more at less original, 
thcM dealing with saturatea vapours coming well within 
the range of praeiical applications. Other works ema¬ 
nating from his pen are an edition of Lagrange’s 
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“Mdcanique analytique," with copious notes, and* a 
small volume of lectures on electricity, in which ^rtrand 
gives the true ongin and reason of Faraday’s notion of 
“electric flux,” although, being a mathematician, he 
naturally favoured the rigorous methods of Amp^, for 
whom he expressed great admiration 

Passing from these standard treatises to the numeroua 
papers published in scientific journals, a glance down 
the list of these shows that, from the outset, Bertrandf 
devoted his attention largely to applied mathematics, 
and to those portions of pure mathematics required 
in the solution of problems in applied mathematics. 
His early papers deal chiefly with the differen¬ 
tial and integral calculus, differential equations", the 
calculus of vanations, analytical mechanics, and in par¬ 
ticular the integration of the equations of dynamics. 
His papers on the theory of surfaces, dating from 1843^ 
on the principle of similitude Id mechanics^ on the 
propagation of sound "and on capillary phenomena, are 
among the best known of his minor wntings After 
1864, we find him writing biographical memoirs, com¬ 
mencing with Copernicus, Tycho Brah^ and Fresnel, 
and followed up in later years with Comte, Lavoisier, 
D'Alembert (1B89) and Pascal (1890) In 1868, Bertrand 
commenced a senes of papers on hydrodynamics , flight 
of birds came under ^is “ ken ” in 1871, and in the &ame 
year he turned his attention to lunar theory In the 
three years 1871-73, he contributed quite a number of 
papers dealing with electncity and magnetism, including 
the mutual action of currents, &c. In the period 1874. 
to 1883, the subjects treated included the sun, figure of 
the earth, electncity and magnetism, electnc transmissioiv 
of power, the Foucault pendulum, the theory of proba¬ 
bility I^l»bility was always a favounte subject with 
Bertrand The numerous pitfalls connected with the 
solu^tion of problepis, the remarkable power of prediction 
which the theory appears to afford, had a great fascina¬ 
tion for him, and many were the courses of lectures, 
which he delivered on this subject, not only at the 
College de France, but even in the less advanced classes 
at the £cole Polytechnique, where the subject was in¬ 
troduced by him chiefly in connection with its beanng 
on astronomy artd the applied sciences, such as avil and 
military engineering 

We have spoken, too, of Bertrand’s papers on Fou¬ 
cault’s pendulum How far Foucault owed the success 
of this and his other discoveries to the influence of 
Bertrand may be judged from M Ldvy’s own words 
Nearly at the beginning of bis (Bertrand’s) career, when 
he was but a mere professor at the Lycde, be discovered 
Foucault, became attached to him, helped him with the 
mathematical science which Foucault was lacking, con¬ 
tributed thus to his discovenes without in any way 
thrusting himself foiVard , and afterwards, hardly had 
he been elected into the Academy of Sciences, before 
he pressed forward the candidature of the great physicist,, 
then little known or unappreciated, against the opposi¬ 
tion of many of the highest authonties of that time 
—a contest which has remained (amous The struggle 
was not without its risks, nor the success without its 
honour One vote turned the scale But the Institut 
de France added one more man of genius to its scientific 
rolL 

By the end of 1883 Bertrand had written about 
121 papers. Many of these were published in the 
Comptes rindus , others, mostly wnttjn in a lighter style 
and oftentimes with a vein of irony running through 
them, appeared in the Revue des deux Mondes^ and 
indudecf cnticisms on “pseudo-mathematicians,” as wel^ 
as numerous biographies of genuine men of science. 

Of late years Bertrand communicated but few papera 
to the Pans Academy. He appears to have devoted 
himself chiefly to toe administrative work of the 
Academy In connection with the annual awards of 
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prizes, we 5 nd his name almost invariably appearing on 
the lists of judges, and he appears to have been no less 
energetic in drawing up biographical notices of deceased 
members Nevertheless, we find him in 1895 writing on 
a geometrical theorem, and in i8p6 breaking a lance with 
Hohzinmn on that ever fascinating and never sitisf^ing 
theory, the Kinetic Theory of Gases This is the last 
time that we have been aide to find Bertrand’s name in 
the iomptes raidus as the writer of a paper, though it 
repeatedly figures in other connections 

ikrtrand’s countenance and earn igc are described as 
“charnrtcnsiic " He was “short, thickset, lively, 
vigorous, and very kind-looking His face was covered 
with scars, and his nose had lost its bridge,” as we have 
seen, as the result of the Meudon r ulway accident, but 
the imprint of misfortune would appear to have given 1 
tender pathos to his appearance, which seemed to draw 
his friends nearer to nim As n relaxation from work 
he IS Siiid to have never tired of reading the novels 
of Sir Walter Scott, whom he described as the giealesi 



novelist that ever hvetl ” He leaves several sons, one 
of whom, M Marcel Bertrand, a mining engineer, is 
himself a member of the Academy of Sciences, and 
rather well known 

If Bertrand's mathematical work earned for him the 
respect and admiration of men of science far and wide, 
his philanthropy endeared him to the smaller circle with 
whom he was more Intimately known The enjoyment 
he denved from his own studies was fully equalled by 
his delijght at reading the works df others. He con* 
stantfy^ sought to bring to light fresh workers, and the 
few words of kind reassurance and appreciation, not to 
mention the passing on of an idea or the lending a 
helping hand over a difficulty, so much valued by the 
buying mathematician, were never wanting at the 
critical moment In endeavouring to help those less 
favoured by fortune than himself, Bertrand would give 
much time and thought m to the beat way of rendering 
them assisunce In i8$7 Baron Thdnara founded the 
“Soci^d des Amis dea SciOhces,” an institution the 
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object of which is to .issi&t scientific men and their families 
when in need Bertrand was one of the first to support 
the Society, and hia signature figures along with those 
of Bnussingnult, Quatrefages, Becquerel, Sdnarmont, 
Balard, Daubrde, Frcmy, Oeville, Berthelot and Pasteur 
Ml all Its early records In 1864 Bertrand was elected 
on the council, in May 1895 he was nominated vice- 
president, and in November of the same year he suc¬ 
ceeded Pasteur as president The Pasteur Institute 
also owes much to his energetic support 

Mathematical invesligaiion is essentially a search for 
truth , but V ith Bertrand the love of truth and hatred of 
all that IS false, was not confined to the mathematical 
side of his character, tins trait was indeed deeply 
engrained into his whole existence While there was 
nothing he would not do for those he knew to be 
deserving, he seems to have possessed a happy knack 
of effectually disposing of his enemies by a few strokes 
of sarcasm, which must have been the more withering 
because they so completely placed his adversaries in the 
wrong 

Had Joseph Bertrand’s bfe and health been spared 
a little longer, there can be no doubt that he would 
have taken a foremost part in the liberal programme of 
congresses with which Pins hopes to attract a distin¬ 
guished assembl) of savants from all quarters of the 
globe, and we are sure that many Lnglish readers of his 
“Differential and Integral Calculus” would gladly have 
av tiled themselves of the opportunity of coming into per¬ 
sonal contact with the well-known trench mathema¬ 
tician The loss of so prominent a figure in the Parisian 
world of science would at any time T>e deeply deplored, 
and his absence from the brilliant gatherings that are to 
be, only adds to our regret at losing one who has done 
much to simplify and popularise the study of niathe- 
maiK^ 

At the funeral, discourses were delivered by M Jules 
Lemaitre, director of the Academic Frant^aise, by M 
Maurice Ldv>, president of the Acaddmie , by M Ber 
tbelot, bis fellow secretary of the Acaddiniedes Sciences , 
by M i)aston Darboux, representing the Socidid des 
Amis des Sciences , by M A Cnmu, representing the 
Lcole Pol) technique by M Duclaux, director of the 
Institut Pasteur , by M (lasion Pans, administrator of 
the College dc prance, and by M Georges Perrot, 
director of the Ecole Norniale In endeavouring to 
portray the life of a man of many and varied parts like 
Bertrand, we have largely drawn on the information 
contained in these orations, which are published in the 
Comptt^ rendtis , but while it has thus been possible to 
enter into many of the details of Bertnina’s life, his 
character as an individual can only be appreciated by 
reading separately the thoughts expressed by those who 
have known him intimately in his many ca^cities Of 
these expressions, we can do no better than conclude 
with the words of M Georges Perrot — 

** 11 n'a pu did moms grand par le coeur que par resprit “ 

G H Bryan 


NOTES 

Wc notice with regret the annoancefaent that the Duke of 
Argyll died on Tuesday nioniing, at the age of seventy-seven 
)earfi. No definite aitangement has yet been made with regard 
to the funeral, but it ii believed the interment anil take place 
next week 

The international conference for the protection of anld ani¬ 
mals in Africa, announced last week, wasopened at the Foreign 
Office on April 34, and wu attended fay plenipotentiaries of 
France, Germany, Great Britain, Congo Independent States, 
Italy, Ponugal and Spain Readers of Natdeb hardly need to 
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be reminded thai inch e conference fa uf deep importance, and it 
»iiincereljr to be hoped that a definite plan of action will he 
decided upon as a result of Us delib^alions. A leader in 
Tuesday's Timti directs attention to the ncceuity of an inter 
national agreement to restrain the extermination of many of the 
mammals, birds and fishes in Africa. It is useless to preserve 
wild animals in one part of Africa while they are killed off 
without restnetiun in neighbouring districts by petiple accre 
dited as citizens of another Furopean State This is why an 
international agreement is sought for It n needless to dwell 
upon the unnecessary slaughter of elephants, rhinoceroses, hip 
popotami, and the larger kinds of antelopes, elands, koodoos, 
sables and others since the Cape Colony, ihe Boer States, and 
the Rhodesian lerritoiiesi have been opened up to colonisation 
ffalfa century ago, as the Times points out, the whole of South 
Africa below the Zambesi swarmed with antelopes and other 
game, including lions and leopards. Noh, except in a few rare 
districts, there is nothing more of the kind to be found than in 
Hampshire or Devonshire To remedy this state of things, the 
Times advocates the establishment of large reserves, like the 
\ellowstone Park in the United Slates, where wild animals can 
be allowed to live their natural life It is easier to bung this 
to pass in Central Africa, where so much land is practically 
Haste, than in countries where civilisation has made Us way 
The experiment has been tned, on a small scale, in many places, 
ancl with considerable success In a narrow strip of forest 
country on the South Coast the (government of the Cape 
Colony preserves some herds of elephants. Mr Rhodes has 
done much for the preservation of antelopes both on his property 
near C^pe Town and in Rhodesia There appears to be no 
reason why very large areas m Central Africa should not be set 
apart as refuges in which all the rich animal life of the continent 
might be permuted to propagate and develop under something 
approaching to natural conditions. Ten or twelve of these great 
reserves would keep alive, for a time at least, the striking 
types of animal life in which Africa is so extraordinarily fertile 

In connection with the subject of ihe foregoing note, some 
remarks made by Prof S P Langley m the latest report of the 
Smithsonian Institution are of interest It is poinl^ out that 
the National Zoological Park at Washington was established 
with the object of preserving the fast vanishing species of | 
American animals. The changes which were notic^ in the 
western part of Amenca some years ago arc now occurring in 
Alaska. With the advent of the settler and the railroad m the 
West, the great herds of animals which ranged over the western 
territory of the United Slates were practically exterminated, 
thon^ by strenuous efforts here and there small collections of 
the bufEslo and other large interesting mammals, hke those in 
the Natiuniftl Zoological Park, have been kept alive Whether 
a race can be made to survive in this way U open to question, 
but the effort at least should be made, and the Smithsunun 
Institution Is trying to promote this survival. The United 
States still possesses at Kadiak Island, on the south east coast 
of Alsika, a few living speameni of the largest canuvoroos 
ammal now in the world—a monster bear—which has not at any 
time been brought Into captivity Prof Langley has been trying 
for two yean, through American companies on the island, to 
obtain live spedmens of ibis and other great mammals of Alaska 
with the hope of preserving the ipedes before the ineviuble 
opening of all that distant territ^ of the United States to 
clviUiatioiLaDd settlement will have resulted in the extermination 
of iu Urge fauna, but these efloru have hitherto been wholly 
unsocccitfoL 

Thi sammer meeting of the Institution of Mechanical 
Engineers will be hdd in London during the last week In 
June. 
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I The Bruce gold medal of the Astronomical Society of the 
Pacific has been awarded to Dr David Oill, C B , F R S 

The Daily News announces the death of Prof A Milne 
Edwards, director of the Natural History Museum at Pans 

Sir J Barry Tukb, well known for his works on mental 
diseases, has consented to become a candidate for the vacancy 
in the parliamentary representation of the Universities of Edin 
burgh and St Andrews, caused by the death of bir William. 
PnestJe/ 

Wr learn from the Ch mi al News that an international 
banquet will be hckl by the ChemicAl Society of Pans in honour 
of those gentlemen who, by their presence at the Universal 
Exhibition, will represent pure and applied cliemistry The 
date fixed for the banquet is Thursday, futy 19, when the chair 
will be taken by M B^rthelot, honorary president 

Tmf economic ^losition of the German Empire in 1900 forms 
the subject of a report by Mr Ciastrcll, commercial attach^ to 
Her Majesty’s Embassy at Berlin, which has l>een issued by the 
toreign OOice It is instructive to trace the steps m the pro 
gress of the (lerman Empire towards the important position it 
holds to day Mr trastrell points out that, in indusinal and 
commercial matters, the fin»t twenty jidtrs of the existence of 
the German Fmpire—from 1871 to 1S90 -were devoted to the 
elementary education of its people , the following ten years— 
1891 to 1900—have been spent on their higher education , and 
the end of the century sees in them a body of men each an ex 
pert m his own trade or profession The bases on which 
Germany’s power stands are pnmanly Us trade and, in a minor 
degree, its agricultural resources The population of Germany 
to day is probably larger than that of the United Kingdom by 
some i5,ooo,cxx3, and greater than that of h ranee by about 
17,000,00a 

Thr facilities which will be granted by the Porlugiies 
Government to foreign asironoincrs visiting Portugal in May, 
for the purpoK of viewing the total eclipse of the sun, have been 
made the subject of an offioal announcement by the Foreign 
Office Astronomers from abroad will be exempt from paj 
I ment of the usual Customs duties on production at the 
Custom House, on arrival, of a certificate drawn up by the 
astronomical society tor which they may belong, setting forth 
their names, and describing the instruments and books which 
are to be imported This certificate, however, should be 
legalised by the nearest Portuguese Consulate before sUrting 
Further, it is announced that the Ministry of War has in 
formed the Ministry of Education that all the military 
authontiea of the districts of Vizen, Avcira, Guarda, Gastello 
Branco and Coimbra will afford any possible assistance to 
astronomers dunng the observations, and that tents will be 
lent to observers, on a request being addressed to the Ministry 
of War in Lisbon to that effect A (lovemment notice has 
now been published m the Official Gasetie^ stating that the 
King has nominated a Royal Oimniusion for the purpose of 
assisting In every way those who may come from abr^ for 
•dcmlfic obtervationa, and for snfierintending astronomies I 
arrangements generally Thu comntlsnon sHU sit either at 
the Royal Obamatory, Lisbon, or at the Geographical 
Society, Lisbon, its president is hu Kacellency Srahor 
Marianno de Carvalha If any British astronomers going to 
Portugal will communicate with hei Majesty's Minister shortly 
before ttnb anlval, he will be able to uke steps to fiscilitate 
the object of their visit 

The annual meeting of the Iron and Steel Institute will be 
held on Wednesday and Thursday, May 9 and 10, under the 
presidency of Sir William Roberts-Auiten, K.C.E ■ F R.S < 
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On the fiml day, the BenMiner gold mednl for 19CO will he pre 
Rented to Mr Henri de Wendel, president of the Comilt det 
horges de France During ihc meeting, pipers will lie read 
and diBcuMcd on ingot 1 for gun tuhei and propeller shafts, the 
manufacture and application of water gas the eqimhfiation of 
the temperature of hnt blaRl, blowing engines driven by crude 
blast furnace gas , Ihc solution theory of iron , I he use of duid 
metal In the open hearth furnace , the manganese ores of Bra/il, 
the utillMtion of blast furnace slag 1 iron and phos)ihorus , and 
the continuous wnrhmg of the o|>en hearth furnace The 
annual dinner of the Inilitule will lie held at the Hotel Cecil 
on May 9 

It may be remembered that in France, last year, the Matin 
organised a rare of almut 1400 miles, known as the “ Tour de 
France," which effectually brought the powers of aiitomohile 
vehicles to the notice of all sections of the population In some 
of these contests very surprising results have been attained 
The winning car In a recent race at 1 *bu, says the accom 

plished a distance of 208 mdet without a stop, at an average 
speed of 44] miles an hour, covering the first 34^ miles in the 
remarkable time of 334 minutes Stimulated by the success of 
last gear’s ** Tour dc France," lioth in promoting the use of 
motor cars and in revealing the types of car best suited for the 
purposes in view, ibe Automobile Club of Great Bntain and 
France has arranged a tnal of over looo miles, to be carried out 
on a route passing through the following centres of population — 
Bristol, Birmingham, Manchester, Edinlairgh, Newcastle on 
Tyne, Leeds and Sheffield The procession of cars started 
from Hyde Park Comer on Monday, and the survivors will 
return to London on Saturday, May ia Eleven c 1 a>s will l)e 
devoted to covering the distance, and at each of the above 
named places the vehicles will be on exhibition for one clear 
day They will also be exhibited for a few hours at Chellen 
ham, Kendal, Carlisle, York, Lincoln and Nottingham, and at 
the conclusion of the trial there will be a week’s cxhlbitinn at 
Prince's Club, Knlghlsbridge Over eighty vehicles are taking 
part in the tnal, of which fiffy-three have been entered by 
manufacturers and agents, and the remainder by pnvatc owners. 

Thr death ii announced of Prof Silas W Holman, emenlna 
profeasor of physics at the Massachusetts Institute of Technology 

An appreciative notice of the life and scientific career of the 
late Mr J J Walker, F R,S , who died on February 15, 11 
contnbuted to the Unttfertiiy Cailege Sekaai Afagaune by Mr R. 
Tucker Mr Walker was appointed lecturer m applied mathe 
matici and physics at the school in 1865, and in the same year 
became a memlier of the London Mathematical Society He was 
a member of the council of the society from November 1S69 to 
November 1874, and then again from November 1876 to 
November 18941 he was vice president for two periods of two 
years, and president from November 188S to Novemlier 1890. 
He contributed some twenty four papers to the Prccetdmgs^ the 
longest of which were a method in the analysis of plane curves 
and on (he satellite of a line relatively to a cubic. Hii presi 
dential address was "On the influence of applied on the pro 
greas of pure mathematics " This, as rcmarM by his mcceasor 
in office, Prof Greenbill,"showed us how many of the most 
abstruse theories of pure analysu owe their ongin to ideas which 
aroae in connection with concrete and even practical require 
menta" Hii range of mathematical reading was very extensive, 
and^ contributed papen to the Royal Society and moat of the 
mathematical joumala From 1868 to 188a Mr Walker was 
vice principal of Univei^ty Hall He was a member of the 
Fhyikal Society, and waa elected F,R«S in 1883. 

Thr death of M Guatave Planchon haa removed from our 
mldat perhaps the most active scientific pharmacUt of the 
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liresent day Although t}pically French, Planchon’a works, ft> 
far as their matter is concerned, are cosmopolitan, bis " Simple 
Drugs of Vegetable Origin/’ for instance, being known to a]l 
iiudents of pharmacy Planchon waa a graduate uf Montpellier, 
and the first part of his career was spent in tetching pharmacy 
in the Montpellier faculty of Medicine. In 1S66, however, be 
WAS called to Pans as Professor of the Natural History of 
Medicaments He was appointed Director of the Pans School 
of Pharmacy in 1886, and continued to hold that pomtlon until 
hii death a few days ago Must prominent among his conin- 
buiions to pharmacy are his, the work mentioned above, and, 
brochures upon quinine, ipecacuanha and Jaborandi He was 
also a great authority upon the history of pharmacy and 
medicinal plants lore He was quite recently elected President 
of the International Congress of Pharmacy, which Is to take 
place in Pam next August, and it will be a matter of most 
sincere regret that one who would have filled the duties of this 
position so ably has been so unexpectedly cut off Besdes 
those who admire his work, and him on account of it, he leaves 
behind a large circle of close friends who will all their lives miss 
his kindly personality 

The Pans correspondent of the Ttmes reports that a geologist, 
M Nell burgher, has just been examining, on behalf of the French 
Cjoveminent, the mineral oil country of Oran, Algeria It is 
Slated that there is a tract, of at least 120 miles m length, ex 
ceedmgly rich in petroleum, rcHcmbling the rich districts of Baku 
and (jalicia. 

The death uf an aeronaut at Paris from poisoning by 
hydrogen arsenide shows the necessity of taking precautions 
to purify the gas used for filling balloons. From a note in La 
Naiurt It appears that upon the occauun on which the accident 
occurred the balloon was filled m the ordinary way, and nothing 
peculiar waa noticed in the character of the gas, but some 
hours aAerwards the persons who had assisted ki the operation 
were taken seriously ill, and one of them did not recover The 
accident dirccu attention to a danger frequently overlooked 

Another effort to diKover some clue to the fate of Andr^ 
will be made this summer The National Gtographu Magazine 
states that the Swedish Russian Expedition, which will leave 
about June I for Spilzbergen to relieve the party that is at 
present engaged in the work of measunng an arc of the 
meridian in that latitude, plans to make a detour to King 
Charles Land and carefully search the enure neighbourhood 
It will be remembered that in September of last year a buoy was 
picked up on the north coast of King Charles Land, at 80* 
north latitude and 25" east longitude, marked "Andre’s 
Polar Expedition " When uken to Stockholm and opened, it 
proved to be what Andide had called "the North Pole Ruoy,*' 
and in which he was to place a message when he pasted the 
North Pole However, a microscopical examination of the 
interior could discover no message As the buoy could not 
have dnftcd to King Charles Land from the neighbourhood of 
the Pole, the onl/conclutioD possible is that it was a part of the 
wreckage of the expedition, and that pouibly more wreckage 
may be found near by 

Swiss engineers, though so successful in the mannftctnre of 
various clasim of machinery, labour under (he disability that 
practically the whole of the dron employed, valued at over two 
million pounds annually, has to be imported from Germany 
and elsewhere This is due, not so much to the absence of iron 
ores within their boundaries as to the want of coal wherewith 
to smelt It We learn from the BUclrkimn that recent re* 
searches in electro-metallurgy promise a means of ovcrcomlBg 
the defect, and a scheme for the application of the electne 
furnace to the smelting of iron on the large scale » bsing 
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developed bf Herr Mliljer landimann In the Remete Oberland, 
fleer Mdrlngeo. A coocenion has been obtained from the 
Suite fSor the working of an outcrop of honnatite The vein hai 
a thicknen of 7 feet, and u visible for a length of two miles 
along the mountain bee Thence the ore will be tnnsported 
by an aerial ropeway to Innertklrcben below The concession 
obtained for the water power available from the Aar in the 
immediate neighbourhood, amounting to 60,000 h p,, will be 
used to drive the machinery required, and to supply the power 
for the electric smelting furnaces. 

AtiaicuLTURAL expenment (Momises to become an important 
blanch of technical education in rural districts Prof W 
SoroerviUe'i eighth annual report on experiments with crops 
and stock in the counties of Cumberland, Durham and North 
umberland u an instance in pomt It contains the results of 
well-arranged experiments of direct value to the farmers of the 
districts in which they were made , and by encouraging work of 
this kind the councils of the counties mentioned are doing a 
service both to technical education and the agricultural com 
monity Many nf the investigations described deal with the 
values of natural and artificial manures fur different crops A 
note on the eradication of charlock amongst corn crops by spray 
mg with solutions of sulphates of copper and iron is of wide 
interest The corn crop was in no case permanently Injured by 
the treatment, though in some cases it was temporarily harmed. 
In no case was clover at all injured On the whole, a 4 per 
oent solution of copper sulphate Is recommended for application 
at the rate of 35 to 40 gallons per acre, the dressing being 
repeated after the interval of a week If necessary 

At a meeting of the Academy of Science of St. Louu, on 
Apnl 3, Dr W H Warren read a paper giving an outline of 
recent progress in the chemistry of perfumes. For the most 
part, these substances are high boiling oils. Formerly these 
oils, which are complex mixtures of several compounds, were 
obtained exclusively from flowers, but recently some of the 
essenibd principles have been produced by chemical means, 
whereas other artifirUI perfumes are mere imitaticns With a 
few exceptions, the essentwl principles which give the per¬ 
fumes their value belong to the complex class of organic com 
pounds known as the terpenes. Nearly e\ery subs^'ince having 
the properties of a perfume has in its molecule certain atomic 
groups the presence of which exeru a marked influence on the 
odour. Among the more important of these may be mentioned 
the aldehyde, ketone, ester, ether and alcohol groups. Wonder 
ful progreu has been made In the knowledge of the terpenes 
and of their denvatlvei during the past ten or Bfteen years, 
among the chemists who have taken a prominent part in the 
labour being Wallach, Bacyer and Tiemann 

Particulars concerning the establiihment of the Hamburg 
Institute for the study of nautical and tropical hygiene are given 
in the Board of Trado Jonmal The Institute, like those of 
Liverpool and London, is a natural outgrowth of new condi 
dons. The rapid transition from rails 10 steam, as a means of 
propulsion, the almost universal substitution of steel for wood 
in the construction of sea going vessels, and the improvement 
in the food provided for raamen, have biought about a marked 
change alike in the ailmenu and the nature of the accidenu 
occu^ng to members of the creWfe. Scurvy, night blmdnew, 
the so-called ship ansemla, chronic ailments of the digestive 
organs aod canals, as well as lead poisoning, even If not yet 
absolutely extinct, have become rare In a very marked degree. 
In their place, however, a series of new diseases |ias demanded 
the closest attention of the medical bcul^ To deal with these 
diseases, and cases of malaria, berl beri, black water fever, and 
other tropical disorders, spe^l hospitali or Instllntes at large 
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ports are needed The Hamburg Institute is to comprise a 
division for patients, provided vnth suty beds aod a laboratory, 
which will be fitted for bacteriological as well as for chemlral 
reraarch, space being provided for twelve investigators Five 
tables for research will be reserved for qualified military medical 
aspirants for service with the German Colonial troops or under 
the (serman Colonul Department Their course of study of 
the etiology, symptoms and treatment of malaria and other 
grave tropical diseases, of tropical physiology and tropical 
hygiene, will extend over several months Attention will also 
be given to the more general methods of hygienic inveicigation, 
so that the students in question, when opportunity should be 
forthcoming, may possess the requisite traiuing for extended 
research abroad, combined with the ability to report technically 
thereon The additional tables in the laboratory will be placed 
at the disposal of the naval and mercantile servicet, as well as 
of medical men, who, having returned from the tropica, are 
desirous of pursuing special branches of research The 
participation of Prof Koch In the investigation of tropical 
disrases has greatly assisted the decision of the German 
authorities in establishing the Hamburg Institute 

Thb complete history of the great Japanese earthquake of 
1891 is still unwritten , but Prof Omori has contnbuted an in¬ 
teresting note upon il to the last volume of the Pubiu(jU%oHs of 
the Earthquake Investigation Committee The total disturbed 
area is estimated at about 900,000 stj km The maximum 
acceleration at various places wascatculated from a large number 
of overturned bodies, that at Nagoya being 3600, and at two 
other places more than 4300 km , per second The range of the 
motion at Nagoya must have been about 333 km Many obser¬ 
vations were also made on the direction of overturned bodies, 
from which it appears that in and near the Mino-Owari plain, 
the principal direction of the earthquake motion was approxi¬ 
mately normal to, and directed towards, the meizoseumal cone 

PoR several years Prof Omon has studied the subject of 
earthquake measurement in a bnck building One of Prof 
hwing's horuontal pendulum seismographs was fixed near the 
top of an external wall of the Engineenng College at Tokyo, 
whilst another was erected on the ground below Dunng the 
years 1894-98, ten moderate earthquakes were recorded, and it 
was found that if the earthquake consisted of comparatively slow 
vibrations (ray, above half a second in duration), the motion was 
practically the same in both places , but if of quick penod vibni 
tiont, the motion of the top of the wall was al^t twice as great 
as that of the ground Prof Omon notices that, with destruc¬ 
tive earthquakes, the damage of two stoned buildings is generally 
confined to the upper storey 

Wb have received a reprint, from the Transacitons the Royal 
Society of Canada, of a note, by Mr W Bell Dawson, on some 
remarkable secondary tidal undalaiiont registered at Halifax, 
N S , Yarmouth, St Paul Island, and St John, N B , on 
January I aod 3 of this year The secondary movemenU 
ranged from 10 per cent of the whole amplitude of the tide 
at St Paul Island, to no less than 45 per cent at Yarmouth 
The pilot chart of the North Atlantic shows that at least three 
storms, two of which developed hurncane force, passed over or 
near the region between December 36 and January 3 Mr 
Dawson does not attack the general problem of the causes of 
secondary undulations, which are of \ery frequent occurrence 
off the eastern seaboard of Canada, but he draws attention to 
the favourable conditions which exist there for observing them 
The most important feature as yet determined is that the 
•econdary undulations do not become magnified in range in 
the same ratio os the mom tidal undulation does, under the 
influence of the general form of the coast 
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Thk nidden nie of temperature over the Bnluli liUnda to¬ 
wards the close of last weeki when the temperature in the 
neighbourhood of London reached 78*, owing to the presence of 
a large area of high barometric prcuurei was a very welcome 
change from the recent exceptionally cold penod to which the 
latcnesu of the spring ui all parts of the country was due This 
reading has only been once exceeded in April during the lost 
twenty five years. For the greater part of the month the mean 
of all the highest day readings was about below the average, 
and It was not until the 19th that the temperature at Lreen 
wich exceeded 64*, in many recent years a higher temperature 
has occurred in March The returns published by the Meteor 
oirigical Office show that the rainfall over Fngland since February 
had been much below the average, and that the amount of bright 
Hin^inc had been deficient in most parts 

To the March number of the Agnculiwral GazetU of New 
South Wales, Mr W W Fruggart, the Government Enlomolo 
giHt, communicates an important paper on the plague" of 
locusts to which the country has lately been subjected Although 
AnsUalla has been visited by swarms of locusts from a very 
early perlotl, it does not appear that these did much damage till 
the seventies, when farms had begun to occupy much of the 
open plains of Victoria and other distncti. Itctween that penod 
and 1891 New South Wales was devastated by swarms of ihe 
species known as Pachytylm ausirahs , but in the senous 
visitation of 1899 the place of that kind was taken hy Epacromta 
UrffiittaAs, which is belieied to have moved into the colony 1 
from South Australia. Not only did the swarms destroy all the I 
sheep feed in the districts visited, but they likewise ruined some 
30,000 acres of young wheat Mr i*roggart concludes that an 
effectual remedy would be cither to destroy the eggs, or to 
expose them in such a manner that they would be readily ac 
ceuible to the attacks of birds. Hut he has also hopes that 
inoculation of the immature insects with the so called African 
locust fungus would have good results. 

The March number of the Ameman Naiuraitst contains 
some interesting remarks on the habits of the American gilled 
and blind salamander described some time ago by Dr Stejneger 
under the name of Typkhmolgf A number of living specimens 
were obtained from subterranean waien at a depth of 181 feet 
Iwlow the surface, but only one of these survived for any length 
of time above ground Unless disturbed, these salamanderM 
s)>end their time in resting or in walking very slowly , when 
walking, they move a few steps at a time, pause awhile, and 
then once more advance From the extreme slenderness cf their 
limbs. Dr Stejneger came to the conclusion that these were 
employed solely as feelers, and that progression was effected by 
means of the tail, but this conjecture is now shown to be 
incorrect 

From Mr J C Thompson we have received a copy of his 
(laper on tropical and northerly plankton," published in the 
Transachons of the Liverpool Biological Society 

We have to thank Messrs. Kigenmann and Schafer for a cop) 
of their paper on the mosaic of single and twin cones in the 
retina of fishes, published in the l*ebruary number of the 
Amtric9M NaiurtUui 

The Irish N^tur^hsi fur Ajml contains an interesting account 
by Dr R. F ScharflTupon all the species of whales and dolphins 
known to have visited the Irish coast, illustrated by good figures 
ofthdr skulls, with the outline of the heads. 

In a paper on some abnormally-coloured AostraUan birds, in 
the Vut9rimm NaiwnUtsi^ Mr R. Hall calls attention to the 
fact that while in Ntw Zmland and South Australia birds dis 
play a tendency to albinism, in North Anskialia, as in India, the 
vanabon tends to the development of meknlim 
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Hitherto the genus of vampire bau known os M^mtpkyUus 
has been represented only by a single species from Jama^ In 
a recent issue of the EracHt/tugs of the Washington Academy of 
Sciences, Mr G S Miller describes three new representauves 
of the genus, at least one of which is from the mainland 

The /oHmai of the South Eastern Agricultural College, 
Wye, Kent-'issued under the joint auspices of the Kent and 
Surrey County Counals—contains much valuable information in 
regard to pests and diseases which infect or afflict cattle and 
crops • the one of most local interest being an essay on ** red 
mould " in hops. 

Monsieur C Janet. President of the Zoological Society of 
France, has favoured us with a copy of his Essal sur la con 
stttuuon morphologique de la Tele de ITnsecte," Pans, 1899. 
In this brochure, which u admirably illustrated, the author 
adopts the view that the true head of all insects is pnmarily 
composed of five segments. 

Wk have received from the Trustees of the British Museum 
the portion of vol li of the ' * Catalogue of the Lepidoptera 
I*haLemE" containing the plates, by Sir George Hampson The 
execution of the coloured illustrations of these ** Microlepidop- 
tera " u oU that can be desired , but we notice that the author 
has departed from recognised usage m calling the family 
instead of Antiidae 

The Psychological Index," published annually by the 
Psychologttal is well known to be a comprehensive and 

orderly bibliography of original pnbhcationt in all languages, on 
psychology taken in its widest sense The ** Index " for 1899 
has just been published, and it occupies no less than 174 pages 
of the /^ycho/ogua/ Review 

Fnoi br’s Botanist kes Jahrbuch Jtir S^sUmatik^ PJlanun 
geschuhte, uitd Ppantengeographu continues to be charociensed 
by the value and excellence of its papers in the domain of 
systematic botany The parts most recently received (vol 
xxvii I left 5 and vol xxviii Heft 3 ) contain, among other 
contributions, the conclusion of the Editor's senes of papen 
on the flora of Africa , a paper on expenmenlfi on varutiun in 
plants, by Krasan , an exhaustive paper on the genus Thta^ and 
the anatomical and morphological characters of the leas of 
commerce, by J Kochs; a monograph of the genus MolUncdia 
(Monimiacese), by Janet R Perkins. 

The report of the Epsom College Natural History Society 
reminds us that the study of natural objects and phenomena 
which the Board of Education is endeavouring to develop in 
rural schools, 11 already carried on in an admirable way by the 
boys m many of our public schools and colleges We find in 
the present report abstracts of lectures, descriptions of work 
dune in the astronomical, botanical, entomological, geological, 
photographic and zoological sections, a summary of meteor¬ 
ological observations, and ubles of anthropological measure 
ments of boys in the college The lists of plants observed and 
dates of first blooms, of insect captures, and of the dates when 
various birds were seen, or their nest, eggs and young, are 
particularly interesting from the point of view of phenology. 
The evidence given by the report of Interest in natural tblnjp 
and characteristics u gratifying to every lover of natural history^ 
and a credit to Epsom College 

Tub Athenmmm makes the following annoancement —The 
** Diary of White of Sclborne" is to be pubUsbed. He kept it, 
as is well known, for more than twenty-five yeu\ and nacd for 
the purpose a form " invented ” by Dainet Banfogton, oitltled 
“ The Naturalists' Calendar," constroeted for vocofding on each 
day, in proper ootomns, the readings of the tbennameter and 
barometer, the direction of tbe wind i the meuwoiient of the 
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istnfUl, the weather, the eppeeranee of leaves and Howers of 
plants; the appearance or diiappearance of birds and Insects , 
ofaeervations with repud to fish and other animals. and mis 
cellaiieoiis observations. Bat Gilbert White enriched hii 
"Calendar" with much other matter There arc not only 
numeroiu diwialsitions on points of natural history, but notes of 
events of public Interest and of personal or domestic concern 
These are written on interleaves, or such spaces as may happen 
to be available. It is propoied to arrange for the publication of 
the diary in the manner of the original in every substantial 
particular. There will be no editorial notes, except in elucida 
tion of a few points of real obscurity It will fill two large 
quartos of about 700 pages each, and Messrs. Constable and Co 
are to be the publiihera 

In the current nundier of the BulUtm dc la Clastt tUs Sciettcrs 
of ibe Ro}a 1 Belgian Academy is a paper by M Henry, on 
some new reactions of formaldehyde. Phosphorus penta 
chloride and pentabromlde pve methylene dichloride and dibro 
mide respectively, the latter in so good a yield as to be an advan 
togcous method of preparation Formaldehyde also reacts 
readily with acetyl chloride to give chlormethyl acetate, acetyl 
bromide giving the corresponding bromine compound The 
yields are better than those given liy the interaction of the 
halogen and methyl acetate 

Thb same number of the liulUHn contains on exhausUve 
study, byM Gillot, of the hydrolysis of raffinose by PeHtctUium 
gloHtum In solutions containing a mineral acid the mould is 
able to secrete a zymase capable of inverting raffinose, and this 
ferment u still produced, although more slowly, when the 
solution Is neutral In alkaline solutions the germination of 
the spores 11 retarded, the solution losing its alkalinity as the 
development of the mould proceeded, finally becoming acid The 
zymase from a pure culture of the Penutlhum was isolated, 
and raffinose inverted by its aid 

Thb additions to the Zoological Society's Gardens during the 

past week include a-Baboon (CyN^c/Aa/«r, sp me ) from 

Zanubar, a Snneate {Suncaia taraioityla) from ^uth Africa, 
a Common Boa {Boa corntnetor)^ an \naconda {EunecUs 
m$tr$itus) from South America, a Pm tailed Sand Grouse 
{Pteroc/os a/^kaia). South European, deposited , a Panolis Deer 
{Corvusoldi, 9 ) from Barmah, five Common Wigcon {Afarrra 
ptmhpe)^ three Pochards {Ful^f^ulafonno^y three Tufred Ducks 
{Fultgmia crUla*a\ four Goldeneyes {Clangnla glaucton)^ 
European; a Common Boa {Bo% conUrtetor) from South 
America, purchased , a Barbary Wild Sheep {Ovis Iragtlaphm)^ 
bom Jn the Gardens. 


Ttme$ of Oeatrr€$uo and MagnUudo for piacoi m tho BnUtk 
Jilts 


OUR ASTRONOMICAL COLUMN 
Astionouical Occuibbncbs in May 
M ay I Sh. 58m to ph 48m. « Taun (mag 4 7} occulted by 

the moon 

1-6. Epoch of the Aquarid meteoric shower \iadiant 

a 5b, Venus in conjunction with 01000, Venus 
f SS'N 

5 zih. to lah 4am. A*Cancrl(inag 5'6)occultei 
by the moon 

6. iih, im« to iih. 51m, m Leonls (mag 5*6) occulted 
by the moon. 

7k loh. 43m. to 1 lb 49m. 19 Sextantls (mag 6 o) 

occulted by the moon 

15. Venus. lUuminated portion of disc, 040a, Mara, 
Jupiter’i Sat IV in conjunction N. of 

the piaoet 

ay yh jnplter in oppodtioo to the sun. 

aS. Total eclipeo of the son, partial^ visible at Greenwich 1 
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Pises 

Eclipse 

bcgini 

MuldU 
rtf cclipK 

Kcllpre 

Ends 

Mssni 

luac 


h m 

li in 

h m 


Greenwich 

a 470 

3 549 

4 57 5 

0*681 

Cambndge 

a 467 

3 539 

4 560 

0 664 

Oxford 

a 45 3 

3 536 

4 567 

0 6^3 

Liverpool 

2 43 I 

3 499 

4 S29 

0 65*1 

Edinlmrgh 

2 40 8 

3 461 

4 47 4 

0 5^9 

Dublin 

2 37 9 

3 47 4 

4 5 »«> 

0 676 


This u the largest solar eclipse visible in England since that 
of 1870 December 32 , when aoout eight tenths of the sun were 
obscured 

31 i8h Venns at her greatest brilliancY 

PiiOTCHrRAPHS OF 1 HR AURORA Sprctrum —M Paulsen 
describes in Compios exxx pp. 655-656, 1900, his 

auccesiful attempts to obtain a photogrs^lc leconl of the 
spectrum of the aurora borealpi. His station was in Iceland, 
where he stales the displays were very vivid during the period 
December ^1, 1899, to Janusry 35, 1900, and photographs were 
obtained with two spectrographs, one having a quartz train for 
recording especially the ultra violet, the second with glass com 
poncnls. In all twenty two lines have liecn recorded, of which 
sixteen axe new Their wave lengths have been provisionally 
determined by means of companson photographs of the spectra 
of air and metals, and are as follows — 

Strong lines 337, 358, 391, 420 

I'aint lines 353 371, 376, 381, 393, 397, 402, 406, 4 > 3 ^ 
417, 422, 432. 43^1 443 > 449 . 45 ^ 463. 47^ 
The four strung lines were obtained from even feeble streamers, 
liut for the others it was necessary to keep the spectroscope in 
the brightest regions Besides the lines given, several others 
can be seen between AA 357 and 250, but are too feeble for 
reduction 

New Variable Star in Taurus.— Dr Anderson, of 
Edinburgh, announces m the Asironomtsthe NacknehUn 
(Bd 15a, No 3634), that he has detected vanability in the star 
having the fulloaing position for 1855 — 

R A =5h 44 im 
Heel + 25* 45' 

This star is not in the R D , and some years ago he found it 
about magnitude 9 while on 1899 November 8 it was in 
visible in a 3 inch refractor, winch plainly showed a neighliour 
ing star of Ii mag On 1900 March 26 it uras about 9 7 mag 

New Variable in Cassiopkia —In the Astronomtsche 
NathrukUn (No 3634), Dr Anderson alio announces the 
variability of a star m C^opela, whose position for 1855 is 

K A = 23h 48 4m 
Heci = HSa” 55 

On 1900 February 10 the star was 9 6 mag , Init on March 17 
and 25 It was less than 10 5 mag 

l^ORMULAKOR AiMOSPHBRiL Refrai MON —In the Compies 
remlus{vo\ exxx pp 1060-1061, 1900), M L. Cruls gives a 
simple formula for calculating the astronomical atmospheric 
refraction, which u found to give results very closely in agree 
ment with those calculated from Laplace’s formula. 

The equation is 

R = (6o* un s- 1* tan* 2)^o'ooi38B-o-ooooi!^^, 

in which R u the refraction, a the zenith distance of the object, 

B the barometric pressure, and / the temperature in degrees 
Centigrade at the time of observation 

A table of comparisons u given, showing that the difference 
in the rdraction, as obtained from the above formula and that 
of Laplace, is only o'* a at 10° zenith distance, the error gradu 
ally iDcreasmg as the horizon u approached t but even at 70* 
zenith distance the two formulie give results differing only by 
1" 6 of arc 

Dbtbrminationok Axis ANu Compression of Neptune. 
—The AttroHmmcal Jomtnal, No 479 (voL aut. pp 181-185), 
contains an article by Prof S J Brown, of the US Navi^ 
Observatory, on the determination of the position of Neptune’s 
alia, and the degree of its polar comprcMion from an mvcitiga 
tion of the perturbations of the orbit of its aatelliie. Eighteen 
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dcterminationf of the orbit of the letelllte to thU planet have 
lieen made dunn^^ the penod 184&-1898, but, owing to the 
poaitiun of the planet and the plane of the orlnt, many of the 
earlier observations are very discordant, and it was only on 
mbhcalion of the results oMained with the 26 inch at Wash 
Ington that the certainty of change in the position of the orbit 
plane was manifest {Washtmgim Ohservattons, 1873, 1881, 
Ap|iendix 1 ) Marth first drew attention to the changes as 
being too great for systematic errors, but attempted no explana 
tiun as to their cause {Monthly Moticts, vol xlvi p 504}, and 
finally Tisserand used his data to show thit the phenomenon 
could lie explained by the assumption of a moderate polar com 
presnon of the planet {Comptes rendus^ vol cvli p. 804) In 
calculating the perturbation Prof Brown neglects tne action of 
the sun and other planets, as the chief efiect is undoubtedly 
due to the equatorial protuberance on Neptune itself lie 
therefore analytically omains the elements of the satellite’s 
orbit with respect to the invariable plane of the planet's 
equator, along which the node of the former moves with a 
uniform rtlrogrado motion, the inclination of the two planes 
remaining constant 

The variations of these elements at the various epochs then 
furnish data for computing the annual motion of the nude of 
the orbit of the satellite on the equator of Neptune os seen from 
the earth The elements finally obtained Imiicate a period of 
revolution of the node in 531 years. At the epoch 1900 o the 
position angle of Neptuncs polar axis will be 158° 4, and the 
plane of its equator will make an angle of - 21* 6 to the line 
of sight 

Taking the value 10 as the most probable radius of the 
planet from recent observations, and the mean distance of the 
satellite as 26" 308, the fialtenmg of Neptune is found to be 
about 1/43 This would indicate a low mean density for the 
planet, the value given lieing I 83 times that of water 


THE RELATIONS BETWEEN ELECTRICITY 
AND ENGINEERING^ 

’T'HF nineteenth century is distinguished in our profession 
^ chiefly by the knowledge we have obtained of the conitl 
tution of inatter snd of the qualities of the materials we utilise 
for the service of man, of the presence and the characteristics 
of that medium -the /le'Mrr—which fills all space, and of the 
existence, indestructibility and protean character of that great 
natural source of force, motion, work and power which we call 
^energy 

Electricity Is only one of many forms of this energy It is 
measureahle in well defined and accurately determined units 
It IS produced and sohl, utilised and wast^ It is, therefore, 
something distinctly nbjeeu\e It has even been defined by 
Act of Parluiment There ere four great principles underlying 
the practical applications of electricity ~ 

(1) The establishment of a magnetic field 

(2) The establishment of an el^nc field 

(3) The disturbance or undulation of the selher 

(4) The work done by the generation and maintenance of 
cleric currents in materul systems. 

Electnciiy as a science is fascinating to every one, but it is 
deeply fascinating to the engineer lie trustworthiness of its 
laws, the accuracy of its measurements, and the completeness and 
definiteness of the units to which its meaiurements are referred 
give him confidence In his estimatn and a certainty of the per 
formance of his preconcerted operauona. It places in his hands 
the means of directing theener^out of sight in positions known 
only to himself, and of applying it with great ^ciency at the 
exact spot desired No magi^n or poet ever conceived so 
potent a power within the easy reach nr man 


Tho Doing ef Worh 

TMe maintenance of an electric current through a conductor 
means the npendllure of work upon that conductor, and this 
expenditure of internal work means molecular motion In solid 
eonductora the result Is hted If the current be gradually in 
creased, thu motion is similarly incieased The result is suc¬ 
cessively Incandescence, white heat, fusion and disruption 


1 Abndg^ Awd th« " JaniM Forrast ** Lcctun d«liv«r*d at the InMltutlon 
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In liquid conductors the motion (»obably becomes revolntion* 
The result u decomposition by the activity of the centrifuga l 
force ovchcoming chemical affinity The atoms fly away in fiaa 
determined lines, and collect at opposite poles. 

In gases the transference of electric energy in the form of 
sparks means dissooation Compound gases are broken up Into 
their comninent elements under the same directing influences. 
Work IS done upon the gas as in the previous instances 

The principle of work that lies at the very root of the pro* 
fession of the engineer enables! all these operatloiu to be 
measured in definite mechanical units, reducible to the common 
English standard, the foot^nnd^ but which the electrical 
engineer, with heater preciuon, r^ers to the scientific unit of 
work—the Joule 

The PHrificaticm of Matter 

The elements and their useful compounds are rarely, If ever, 
found pure Impunties have to be sifted away C^ei, raw 
pro<luce, rocks and earths have to be subject^ to various 
processes of refining and conversion to extract from them that 
which is wanted The electric current by the above operations 
has proved to be a power/ul agent to break up crude materials 
into iheir useful and usclca constituents. The electro-chemical 
Industries of the world are very exieiuive 

According to Prof Borcbers, the eminent electro metallurgist, 
the world manufacture of calcium carbide for the production of 
acetylene gas is utilising a power equal to 180,000 HP ; that 
of the alkalies and the comblnatloni of chlorine for bleaching, 
56,000 HP , of aluminium, 27,000 HP , of copper, 11,000 
Tip .of carbnruuduni, 2600 HP , and of gold, ^5 HP 
P leciroplating is one of the staple manufactures of Sheffield and 
of Birmingham There are nearly 200 firms working at the 
former place, and over 100 at the latter 

l*he decomposing bath and the arc furnace are revolutionising 
many industries Phosphorus is now being produced In England 
m large quantities from corundum, and alummium from bauxite 
IS extending in use and being r^uced In price The Post 
Office is using aluminium for telephone circuits. I have recom 
mended its use on a very large scale m the interior of Africa, 
where transport is so costly We can get the tame conductivity 
as with copfwr with half the weight, and at a lets price, and we 
can put up a line telegraphically ten times better than of iron 
for less money 

The Annihilation of Spate 

The elements of Volta and the battery of Galvani—tine, 
copper and a dilution of lulphunc acid—gave a convenient 
generator of electric currents which could be directed along 
wires to great disiances, and thus, by establishing magnetic 
fields, coidd deflect neeoles in such a way as to form the 
alphabet and so transmit words and, therefore, thought In 
wires of great length, while the initial speed is that of light, it 
takes time for the electric waves to rise and fall, so that the 
number of currents which can be sent per second is limited 
Between London and Liverpool the speed of spealucv 1 * 
virtually unUmitcd, but between Ireland and America it is 
restricted by the so called capacity of the cable submerged in 
the ocuin This capacity absorbs energy and retards Uw rate 
of rise and fall of currents. While a thounnd currents per 
second can be sent In the former case, only ais per second are 
available in the latter. 

Nevertheless, sitting on the shore of the Atlantic In Irdand, 
one can manipulate a magnetic field in Newfoundland 10 as to 
record simuluneously on paper in conventional characters 
slowly written words. Thus we have bridged the ocean and 
annihilated space 

The regulation of the ever growing traffic on our railways and 
the safely of passengers 11 secured similar means. The tele¬ 
graph not only ptaM the manager or the line in communication 
with every station upon his system, but eleetiic ugnals control 
the mouoD of every train A railway signal-box is an electrical 
exhiUuoo Every line is protected by its own electric simi 
Every distant outdoor mecMical signal is repeated hack The 
danm signal is locked, and eanimt be lowered to ** line clear " 
until it 11 unlocked by the train Itself or fay the distant ngnal- 
man Mr Fi W Webb is not only working the outdoor signals 
themselves by electrical energy, but he is moving the points aitd 
switches by dit same means. So far, the expensnee galrfed at 
Crewe during; a penod of about twelve months, from the working 
of a tl^] cabin containing abont sixty levers^ has been such as 
to josllfy confidence and the extension of the system, and some 
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tett oMns cont«inlnfE about looo levers will be provided The 
AppanUui hu been demgned to work in with, ah far os pouible, 
tbe aundard t^nalllng apparatus of the London and North 
Wcatem Railway The kilerlocking frame may l)e uid to be the 
ordinary mechanical frame in rainlaturc, occup)ing one-lhird of 
the space. The levers—about 6 inches in length—are placed in 
two tiers, and are manipulated in the nroc way as the Wcrs of 
a mechanical frame , consequently the signalman accustomed to 
the old type has nothing tn learn In the new The levers are 
mechanically 1(x;ked by means of tappet locking, and they con 
trol carbon switches by which the i lo volt electric current is 
transmitted to the motors 

The object of this electric working is primarily to reduce the 
manual labour of the signalman, and enable him to pay more 
attention to tbe movements outside his calim , increaiM speed 
of working , the removal of obstructions on the ground caused 
by the numerous wire and rod connections necessitated by the 
present B)8tcm , and, finally, a reduction in the number of 
signalmen employed Thus electricity adds to the secunty of 
li& It supplies the railway man with a new sense, and the 
engineer with a new power 

Tbe abridgment of time necessarily follows from the anni 
hilation of space, but the chief clement which naves our tunc so 
much IS the fact that we can, by electricity, do so much more 
from one spot Indeed, in the United States the railway com 
Mnies complained that their revenue lietween New York and 
Uhleago suffered through ihe Introduciion of the telephone 
People remained at home And did their ImsincM by wire 

It IS very curious when visiting the United States to find that 
their momtng papers contain extracts from uur London evening 
papers of the same day C)ne frequently receives mesbages in 
£ralaiid that were sent off to-morrow This is due to the 
difference of longitude. 

Wireless telegraphy, or, as it is better termed, oethenc tele 
graphv, has made out smiUl progress, owing to the simple fact 
Uiat trie demands for its services are so very few 

Jransmunon af Ppwer 

The sun is the fons it origin of all tbe available energy upon 
the sur&ce of the earth Coal and oil are extracted from tu 
crust, oxygen is found in its atmosphere Grasses, com, fruits 
and vegetables become food and fuel for beast and man 
Waters ore converted into vapour, forming clouds, rain, brooks, 
nven, torrents and falls. The atmosphere is disturbed by wind, 
and the waters of the ocean by tides. Fnergy is thus found 
available for useful work in many different forms. The problem 
before the engineer is how to select the bent form of energy for his 
purpose, and how to utilise these waste energies of Nature so as 
to secure the best economical resalt Falling water can, by a 
turbine or impulse wheel, convert the cner|T it possesses in 
virtue of lU fall into the form of elcclriaty By the aid of limns 
fOTmers It can be raised to very high voltages , 40,000 volu fs 
employed in CalifomU, 11,000 in Niagara. We use 10,000 
between Deptford and Trafalgar Square It can thus he trans- I 
milled to any reasonable dUtance, and there it can be utilised to 
do useful work The waste forces of Nature are thus within our 
reach The waterfalls of the Highlands may work the tram 
wim Glasgow ; Niagara already works those of Baltimore 

Tlie economy of this system for large industries Is a question 
of the relauve cost of the generation of ener(^ by other means. 
Enern on the coal fields can be produced cheaper by bumiiw 
coal t&n any water scheme that I have yet examined in thts 
country The pnee and abundance of coal renders the Irani 
mission of ener^ to great distances at present a very limited 
question indeed Where coal is scarce and dear and water 
a^ndant, as in Swiuerland, water power is very much utilised. 
Where coal is abundant and cheap, as in England, it is un 
economical to adopt it. The tiansmission or power within 
limited areas by electrieftv in our cities is now within the range 
of twactke. In Edinbuisn it Is inppUed at tbe rate 1^ per 
unit I this u 0*8^ per HP hour It » Invaluable for small 
Indostrica. It u there ready to be used when it Is wanted , it 
waAes nothing while idle 

The economy and eflkiency of distributing power over mills, 
fiKUwies and workshops by electricity inst^ of by shafting, 
gearlim and belts, b so proDounced that the change is being 
effected In every country with great rapidity If it were a 
questloa of the mere effi ci e nc y of the two sterns, the advantage 


question of tbe mere effi ci e nc y of tbe two systems, tbe advantage 
of the flfaange would not be so obvious t but it U shown by ^e 
HP hours expended, which means the coal bill. The efficiency 
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of an electrical s>stem is rarely leu than 75 percent, while 
that of shafting is frequently as low as 25 per cent ( but the 
economy 11 the continuous ^laste of the latter that tells on the 
Coal bill, while in the electrical system there Is no such waste 
The motor rum when it is wanted, and expends only what 
energy is wanted for the particular work Lo be done Electrical 
measurements are so exact and so easily applied that automatic 
records can be obtainod of the work done oy each machine 

Every up to-date shop should have its electric plant for healthy 
light, cheap power and handy distribution of material Its 
economy is demonstrable in the smallest, l>ut in the largest 
shops It IS at once most marked It is always available, and it 
costs little Ignorance or timidity restricts its uk very much 
The number of works that are run by electric motors in different 
parts of the country is very large indeed The efficiency, handi 
ness and economy of doing so is so markerl that the practice is 
extending with great rapidity Motors ihemsclves arc being 
daily impro\ed 

On the Clyde and the Tyne, and indeed wherever shiplmilding 
M flourishing, there we find electrical energy dnviiig machine 
tools, holding up plates, and asiisting in various procesws. In 
many large machine works, cranes and travellers are worked 
by It 

At Boston, USA, crossing the Charles River and uniting 
Charlestown, the scene of the famous liattic of Bunker’s Hill, 
with its head quarters, is a new bndge too feet wide and 1920 
feel long, having a draw of 240 feel span, weighing 1200 Ions 
This draw is opene<I and cloud by electric motors 

In the Post Office we have introduced electnc motors very 
largely At l.,eeds they are used for driving pneumatic pressure 
and vacanm pumps, employed there to work the pneumatic tube 
system They are also used for working automatic stokers, 
\entilatiiig fans and lifts. 

TVtutton 

It is for traction purposes that electricity is making such 
gigantic strides In ttie United States tramway working by its 
mcans-has become practically universal In the United Kingdom 
il IS making rapid way, ami in connection with electnc llgnting 
It IS giving great economical results 

Electnc railways are also growing apace A bold attempt is 
being made by the Metropolitan Railway to work ^he existing line 
in such A way as not to interfere with the existing traffic or even 
with the iierraanent way A new train of six coaches weighing 180 
tons, having a motor car at each end weighing 54 tons, is about to 
run between Earl's Court and High Street, Kensington Electric 
traction has an immense advantage over steam traction in impress 
ing a continuous and uniform torque or turning moment on the 
slwfi, and consequmtly a continuous and uniform effort on the 
trend of the wheel The action of the steam locomotive is inter 
mittent and the hue not continuous. Hence such frequent shpping 
on greasy rails Again, tbe maximum torque can at once be applied 
by the current, and in combination with the constant effort it 
increases the acceleration so that a train acquires its maximum 
speed much more quickly We shall increase the mean speed 
of the Metropolitan trains from ir miles per hour to 15, and 
thereby increase the capacity of the line over 30 per cent The 
stoppages on the unde^round railways are so frequent that the 
trains ore always cither accelerating or stopping They never 
reach their top speed as they do on mam lines. Flectnc traction 
enables them to start quicker and stop more promptly On the 
Metropolitan the i8o-ton tram acquired 20 miles an hour in 
200 feet, and, when going at the same speed, it was stopped in 
130 feet—half its length Smart work on such a railway depends 
on tbe rate at which trams can be emptied and filled The 
English system of compartments and side doors facilitates this. 
It would be still further expedited if we could have one 
platform for entry and one for exit, and one class only 
The Liverpool and Manchester Lightning Fxpreu Railwayi 
promoted by a very powerful represenlative syndicate of those 
two great commercuf centres to carry out tbe scheme of Mr 
Behr, is a very bold and promising venture The line 11 to be 
monnrail, 34 miles long, afreet between the two cities, without 
any intermediate sutjon and with nn crossing There are to be 
cars every 10 minutes. The speed is to be 100 miles per hour, 
and the time of transit ao minutes. I know of no reason why 
this should not be done with safety and comfort 
Tbe automobile car of the future has not yet seen the light 
It will be electrical. Immense progress has been mode in 
motors and in batteries Lundelf has shown how to More vp 
tbe energy now waited in descending hills, and to recover some 
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of ihftt absorbed by the inerUa of the car Although a battery 
has already been able to dnve a car loo miles with one charge, 
we are wailing patiently for the real automotor storage cell 


Eicitrnity tn Wat 

A strong contingent of electrical engineers, unrler (he corn 
mand of Major Crompton, has volunteered for service in South 
A/nca They are all scientifically trained practical young 
engineers Bicycles, field telegraphs, telephones, arc and glow 
Lamps, cables, search lights, traction engines and generating 
plant will be under their care It is strongly hoped that we 
may soon hear good accounts of their pcrlurmanceH at the 
front 

Elcctncily has been extensively applied to the development 
and utilisation of explosives in both ine civil and nnhlary divi 
Bions of uur profession Charges arc safely hrcKl under water 
and lilastcd in mining and demolition operations by small 
explorling dynamos, magnetic electric machines or induction 
coils acting upon high Unsioii fuses Sir Frederick Alielhas 
especially distmguishell hiniHelf in this direction Ills fuse, 
composed of phonphoridc and subsutphide of copper, is univer 
sally used by our War DeparUneni Time guns are thus fired 
at slated hours a* different sea jiorts by currents originating in 
Greenwich Observatory Broadsides in nattleships and guns in 
turrets are similarly discharged 1 orpedoes are even directed 
by currentH from the shore The defence of uur coasts by sub 
marine mines and their explosion by currents when Ihe enemy s 
ships are pnijicrly located by petition finders Is the last develop 
fiicni of the application of electricity to war 

hlcclrical blasting has rc\o1utioniHed the operations of tunnel 
bng and dnving galleries. It is much usea in cfuarrying witti 
great security to the men The deepening of harlajurs and 
channels, and the removal of obstructions such as wrecks and 
rocks, are facilitated On September 23, 1876, 63 135 rulac 
yards of solid rock were completely deinolislied by one discharge 
at Hell (late m East River, New \ ork Tlie preparation for 
this great blast took four >cars and four mom hs There were 
4427 charged holes, each containing its mercury fulminate fuse 
and charges of djnamite There were 49,914 explosions used 
in that one blast Batteries were used to generate the currents, 
and they were *irmngcd in large groups h ich iMitery exploded 
160 charges. This was the record blast, 

The Imttleship is the home of elenriciu It controls the 
rudder, it ventilates the interior and the living space of the 
ship, It forces the draught and assists the raising of steam, it 
revoliei the turrets, it trams and controls the fans, it handles 
the ammunition, it purifies the dnnking water, it lights up the 
ship internally, it enables the captain to sweep the horizon with 
the brilliant rays of the search light, and to communicate with 
his tender or with hts commanding officer across space inde> 
pendent of weather, night, season, ^ or rain 

Satii/a/ion 

No branch of our profession fulfils the true function of the 
<niginecr more ethcienily than that which deals with sanitation 
Pure air, pure uratcr, pure food, pure soil, pore dwellings, and 
pure bodies are the panacea fur health and comfort Llectnciiy 
helps us very much in attaining some of these ifuabties An 
electric glow lamp does not vitiate the air It does not throw 
into circulation m the air any product of combustion. The ques¬ 
tion of ventilation 11 very much reduced in Importance and 
rendered more simple to emet Much leas air need pass through 
our iltting rooms and meeting placet. The air \ituted by our 
lungs can be easily withdrawn and fresh air can be forced in by 
&na worked by electric motors Fven the air dunng its entrance 
can be warmed, and impurities floating in it can be sifted out 
of It by the attraction or cleetnfication Heating by Dowsing'a 
himinous electnc radiators u very much on the increase} they 
consume 250 watts, which cost abmt a half^ny per hour In 
many post offices sealing wax is melted aM kept In a liquid 
sllte by currents. Water can be itcrilised by osoncr a product 
of electnfleation, and even by the nascent oxygen, when broken 
up into lU constituent elements by electric currents. Sea water 
thus electrolysed supplies us vrlui chkHine, and converts the 
water into a powerful antiseptic, disinfectant and deodoriser 


The appUeadons of electricity to other industrial procesaesar 
innu^lMe I have time to mmitlon only one. Mr T. A B 
CarHBaa brought out a new Jacquard loom for weaving , 60 
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hooks are controlled electrically The twill as well as the pat¬ 
tern IS under complete management It has lieen warmly taken 
up in Glasgow, and a factory has been started there 
The pattern on this cloth is woven directly from a photo 
pnnt of the artist’s design mounted on a metallic sheet, the 
I breads of the warp being picked up by electromagnetic action, 
owing to the figure of the jiatlcrn being cut away, and thus 
allowing the circuit to be completed 1^ the mctalbc sheet 

Distmdion httwfen Phyuasts and Engimcrt 
There is now a distinct line of demarcation separating the 
physicist from the engineer The former dives into the un 
Known to discover new truths , the latter applies the known to 
the service of man Research is (he function of the one , utlbty 
that of the other In the past the engineer had to rely un him 
self for his facts but the advance of modern science, the growth 
of technical education, the formation of laboratones, and the 
endowment of chairs have changed all that 

We can scarcely hope for new sources of energy to be dis 
covered, but there arc some existing ones we have not touched 
yet When the evil day arrives for our coal supplies to give out 
ae may perhaps lie able by the aid of electricity to utilise the 
heat of (ne sun and the tides of the ocean There is, however, 
a vast illimitable store of energy not only in the rotation of the 
earth upon its axih, but in the internal heat of this globe itself 
As we descend, ibe tcm)ieraturc gets higher and higher It 
ought rot to be diflicult to reach such temperatures that by 
thermo electric appliances we might convert the lost energy of 
the earth s interior into some useful ekxtnc form 


THE SIGNIFICANCE OF THE INCREASED 
SIZE OF IHE CEREBRUM IN RECENT 
A6 COMPARED WITH EXTINCT MAM 
MALIA ' 

TT has ocenrred to me that in order, at short notice, to take 
jiart in the celebration of the Biological Society of Paris— 
however bnefly—1 might pla^e liefore my colleagues a biolugical 
problem and suggest a solution of it which, though not decisive, 
has, [ think, much in Us favour, and raises manv interesting 
points for c>biicrvaiion and discussion It is well establishetl 
that the extinct Mainmaba of the Middle and Lower Tertianes 
had —as compared with their nearest living congeners^an ex 
tremely small cerebrum The exact figures are not important, 
but Titanothcrium—a true Rhinoceros—had certainly not more 
than one fifth of the cerebral nervous substance which is 
possessed by h\ing Rhinoceroii Dmoccras representing a 
distinct group of UngulaU had even a smaller Imin Yet in 
bulk these animals were as large as, nr larger than, the largest 
living Rhinoceros. Further, it appears from the examination of 
the cranial caviliet of extinct and recent Reptiles, that the 
increase in the iixe of cerebrum U not peculiar to Mammalia, 
but that we may assert as a «neral propoaitinn that recent 
forms have a greatly increased bulk of cerebrum as compared 
with their carlv Ternary or meioxoic fore bears. 

It appears also that the relative liieof the cerebrum in man and 
the anthrapoid apes may be cited here as a similar phenomenon, 
the more recent genus Homo having an immeni^y increased 
mass of cerelwal nerve-tissue as compa^ with the more ancient 
pithecoid genera. 

The significance of this striking fact—vix that recent forms 
have a cerebral mass greatly larger than that of extinct forms 
(probably m every clan of the animal kingdom}—has not been 
(fiicttssed or considered u it deserves. We cannot suppoR 
that the extinct Rhinoceros, Titanothenum, was reallv defective 
in the essential control of its organisation by the ceieoral nerve 
centres. Probably could wc see the two creatures alive side by 
Bide, we should not detect any delect in the maolfesutkms of 
the nervous system in Titanotheriom as compared with Rhino¬ 
ceros 2 Just as we do not remark any such obvious Inferiority 
when we compare a Hard and (let us ay) a mouse The 
organism with ^ leaser cerebrum b in each case, in spite of the 
sutler mass of cerebral nerve-tbne, an efficient ana adegnate 
piece of living mechanism. 

In what does tjie advantage of a larger cerebral mass 
consist? What b it that tha more recent Mams^lb have 

1 By Prof 5, Laakeite. F R S, Rqirintcd from tin "Jubiba 
Voloma of tha Sbdeu d« BwilogU of Paris, il^ 
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gtilWd by tbetr larger brains ? Why has there been this selection 
in oU lines of animal descent of increased cerebral tissue 7 
1 think we gam a key to the answer to this question by a 
oonet^eratlon of the differences of cerebral quality between man 
and Jipes Man is born with fewer ready made tricks of the 
nerot centres—those performances of an inherited oerrotts 
mechanum so often called by the ill defined term '* instincts**— 
than ore the monk^ or any other animal Correlated with 
this absence of inherited reuy made mechanism, man has a 
greater capacity for developing in Ms course of Ats individnal 
gromth similar nervous mecnanismi (similar to but not identical 
with those of “instinct’*) than any cHhcr animoL He has a 
greater capacity for “learning'* and storing his tndtvtdHal 
expeiience, so os to take the place of the more goMorai inherited 
brun-mechanisms of lower mammals. Obviously such brain 
mechanisms as the individuil thus develops (habits, judgments, 
dMi)are of (’reoter value m the stiuffile /or existence than are 
ihe less specially fitted instinctive in ram mechanisms of a race, 
xpedes or genus. The power of being educated—** educability' 
at we may term It—is what man possesses in excess os comp.ircd 
with the apes 1 think we are Justified m forming the hypothesis 
that it is thu “educabdity* which it the correlative of the 
ihcreased sue of the cerebrum If this h3mihealB be correct— 
then we may conclude that In all classes or Vertebrata and even 
in many Invertebrata—there is and has been a continual tend 
ency to subotitute “educability** for mere inherited brain 
mechanUms or instincts, and that this requires increased volume 
of oerebrmi substance A mere spoonful of cerebraJ tissue 1$ 
sufficient to carry abundant and highly efficient insUmtive 
mechanisms from generation to generation, but for the more 
valuable capacity of elaborating new brain mechanisms in the 
individual os the result of the indlvidual*B experience of surround 
ing conditions, a very much larger volume of cerebral tissue is 
n^ed 

Thus It seems probihle that '* educability ** has increased In 
thooe Mammalia which have survived The ancient forms with 
small brains though excellent ' automata ** hod to give place, by 
natural selection in the struggle for existence, to Uie gradually 
fncreasiog brains with their greater power of mental otlaptauon 
to the changing and varied conditions of life until in man an 
i^rnnism has developed which, (hough differing but little 
in Dodily structure from the monkey, has an amount of cerebral 
tissDc and a capacity for education which indicates an enormous 
period of gradual cfevelopmcnt during which, not the general 
structure, but Ihe organ of “educability,* the cerebrum, was 
almost solely the objective of icleciion 
Two lines of speculation and inquiry are strongly affected by 
the hypothesis thus sketched 

Firstly, os to the general laws of progressive development of 
bodily structure by ihe optratioa of natural selection "U it nut 
probable that in various groups of animals, just as in the cose of 
man among the Primates, the operation of naiuial selection on 
bodily structure (limbs, teeth, hair, horns, &c ) must have been 
checked, or even alipgelher suspended, by ibe transference of 
selection to the all important ormui of educability, the cerebrum 
or corresponding nerve centres r Adaptation 1 ^ means of (he 
mental powers must take the place of adaptation of buddy 
structures. The educable animal leaves the ^ound and learns 
to climb trees in order to gain its food, whilst in another race the 
slower prooen of alteration of bodily form is evolving a long 
neck to reach the green twigs, or a pondeions strength of limb 
which con pull trees to the ground. Many similar coses will 
suggest themselves to the reader In which, even in Tower animals, 
the capacity of learning by experience must (os it were) defeat 
and turn from its route the otfowiie ulumphant tnuisfonnauon 
of bodily iimcture 

Secondly, the question of the transmission of acquired diar 
acters is largely touched by these speculations. The character 
which we describe as ** cducaUlity '* can be transmitted, it is a 
oDBgenltal changer But the rmHu of edneauon can be 
tnnmltted In each genentkm they b^ve to be acquired 
a-firesh, and with inerwed “ educofaUity " thn are more readily 
aoquirad and a larger variety of them. On the other hand, the 
nerve-neebanisms of insdaets are ttjsnsmltted, and owe their 
inferiority as compared with the rasolts of education to the very 
feet that they are m$i acaoired by the ladlvklBal lo relation to 
hit partlcnlar needa, but Mve arisea by selccdop of congeniul 
varfedon in a long series of preceding ganmtkns. 

To a large extent the two series- of brain-mechanisms, the 
**hudnctive'' and the '* individually acquired/* arcinoppottUon 
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to one another Congenital brain mechanisms may prevent the 
education of the brain and the development of new mechanisms 
specially fitted to the special conditions of life To the educable 
animal—the less there is of specubsed mechanism transmitted 
by heredity, the better The loss of instinct Is what permits 
and necessitates the education of the receptive brain 

We are thus led to view that it is hardly possible for a theo^ 
to be further from the truth than that espoused by Cfcoige H 
Lewes and adopted by George Romanea, namely tut instincts 
are due to “ lapsed “ intelligence TIm feel is that there is no 
community between the mechanisms pf instinct and the mechan 
isms of intelligence, and that the latter are later In the fanstory 
of the development of the brain than the former, and can only 
develop In proportion os the former become feeble and defective 
These few lines—for the abruptness of which I apologise—' 
will, 1 trust, serve to show the interesling uturc of the specula 
(tons connected with the significance of the size of the cerebrum 
in various Mammalia and other animals. Some of the suggestions 
obtainevl from a consideration of ihe subject will, if earned out 
in detail, be found of first rate importance m budding up the 
science of comparative psychology 


ZOJVES IN THE CHAl K 

'T'HF philosophical observations on the genus Hurasier^ 
which were communicated liy Dr A W Rowe to the 
Oeological Society in 1899, have Mn fallowed by the publtca 
tion of his special researches on the zones of the white chalk on 
the coasts of Kent and Sussex This second most valuable 
essay has been communicated to the Geologists* Association 
{TroctediHgs vol xvi March 1900), who are to be congratu¬ 
lated on having such an addition to their published works The 
paper follows along the lines so ably sketched out more than 
twenty years ago by Dr Barrois , and Dr Rowe, in nearly all 
cases, confirms the previous zoul distinctions and largely in 
creases our knowirage He shows how invaluable it is to 
collect stage by stage, and to pay the cln«est attention to the 
minute chongeH whicTi the fossils, and particularly the Mteresters,. 
undergo The paper is essentially a zoological one invaluable 
in indicating the succesilcm of life, and as a contribution towards 
the genesis of species. 

The ordinary subdivisions of hiwer, middle and upper chalk,, 
which are important when we deal with purely geological pro 


(he chalk alone, and that the fossils act as confirmatory evi 
dence '* This, indeed, is the experience of those who have 
worked at zones, and it is only by utiluing properly all the 
evidence that satisfactory results can be obtained «Liiholo 
gical evidence, often invaluable, is clientully local, the palTon 
lolc^cal evidence, so ably and exhaustively dealt with by Dr 
Rowe, is clear and uniform throughout the areas with which he 
deals The fowls, os he remarks, *' never fail us,’*—that is to 
say, when you find them, their testimony is safe after the expe 
rience he has gained He has been fortunate in having such an 
excellent series of sections to work at, and these are well de 
Dieted in two folding plates, drawn by Mr C Davies Sher 
born Inland, of course, the observer has cmly a pit section or 
rood culling here and there to act os a guide to the zonal divi¬ 
sions, but no doubt with the aid of the clear deicnptioni given, 
by I>r Rowe, and of the ascertained thicknesses of the several 
zones, it might be possible and even desirable to trace Inland 
thef/arorDxrmate lioundaries, if any usefnj purpose were thereby 
goiaed In any cose, Dr Rowe's work will be appreciated alike 
^ Md geologists and polieontolo^ts. ProC f W (iregory 
d^nbes a new Echinoderm, and Dr F L. Kitchm dcKribet a 
new species of 1 trekratulfnA from the chalk 


UNiVERSny AND EDUCATIONAL 
INTELUGENCE. 

CAMBtiDGB.—Mr R. U Yara bos been appointed assistant 
cnralor of the Herbontiin nnder rro£ M a rsh all Word 
PmL Clifford AUbutt wu on Apnl 23 tppoinied phyueba to 
Addenbroefee's Hosfrffel, in ocedrdanoe with the recent agrtc- 
ment between tbe University and the governors. 

Dr Adomi and Mr de Soyret have been appointed delegates 
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to repre^nt the Unlvenlty at the appr^uchinj Centennial of the 
UnivcMiiy nf New Brunswick 

The hfMiorary degree of T) Sc h to be conferred on Mr 
Charles Hose, of Sarawak, to-day (Apnl 36} 


At the spring graduation ceremony of Kdinlnirgh University, 
the honorary degree of LL D was conferred upon Mis4 £ O 
Ormerod, Dr C D > PhillliH, and (in absents,) Dr A. 
Stuart, professor of physiology in the University of Sydney 

It Is hoped (savt the Atktnaum) that the Prince of Wales 
will presicfe at the neat Presentation ccremonv of Ixindon 
University, which will be held in the new home of the 
University at South Kensington on May 9 

Thr governors of the Goldsmiths'Compiny T^chnic\l and 
Recreative Institute, New Cross, again report a decline in the 
number of students, owing to the establishment of free evening 
continuation clasiei close to the Institute by the l^ndon SchocH 
Board It will be remembered that the extension of the work 
of the School Board to technical education has been called into 
question, and that the official auditor has disallowed items in the 
Board s accounts referring to such expenditure The School 
Board has appealed against his decision and the whole matter 
will shortly be argued m the (Queen's Bench Divisiun The 
engincenng depmrlment of the fioldsmiths' Institute shows an in 
crease of members, in spile of the competition of free continuation 
classes It 11 satisfactory to notice that the goxernnrsare taking 
steps to encourage students to undertake systematic courses 
of study, extending over three or more years, and propose to 
lierlodically test the efficiency of such courses by appointing in 
dependent examiners In grouped subjects, and to award special 
ceriificatei for such examinations. Mr J Carrington having 
given 100guineas towards the encouragement of systematic study, 
a jiurtion of that sum will, during the current year, lie devoted 
to prizes m connection with these special courscH The governors 
report that the quality of the work done in the advanced classes 
in chemiatnr ti excellent, and some useful research work is being 
earned on % the siudents. 

Thb annual income of the Technical Education Committee 
of the Derbyshire County Council is at present about ii,ooof, 
exclusive of Science and Art Demrtmcnl's grants This income 
is used to supplement local cAbrt, and not to supersede it 
Promising students of elementarv schools m the county are as¬ 
sisted to proceed to secondary schools, and really able students 
of secondary schools are enabled to proceed to University or 
Technical Colleges, or Universities In addition to awarding 
these Bcholarshipf the Council assists the development of the 
work of secondary schools, by means of budding and equipment 
grants, supply of apparatus, Ac Agncullural experiments are 
earned on in connection with the Agnculturnl Dep^irtment of the 
Nottingham University College, and the Midland Dairy Insti 
tnte, lUngston, Notts, All the work of these iiutilutions is 
pUc^ under the inspection of the Board of Agriculture, which 
aids the work by a grant of 700/ a year An experiment com 
menced in 1897 at Egginton for the purpose of demonstrating 
the influence on the quantity and Quality of the hcrlxige of per 
manent grass land by the use of diflerent kinds of natural and 
artificial fertiliiers has been continued h ach year the grass 
upon the different plots is cut and weighed, and the proporiions 
of the varioUf granes and plants constituting the herlwge n 
estimated A member of (he University College staff ex 
perienced in such work superintends the laying out of the plots, 
the sowing of the manures, and the cutting and weighing of the 
grato. The area under experiment is two and three quarter acres, 
and the size of the plots one eighth of an acre The results of 
the experiment have been published for use by the agricultansU 
of the counties which promoted it. 

Till report of the Advisory Committee appointed to inquire 
into the best manner of providing for scieriimc and commercial 
IfMning respectively in connection with the new University of 
BirmiDgKhm has just been issncd It will be remembered 
that Mr Andrew Carnegie and an anonymous donor each 
promised a gift of ^000^ towards the establishment of these 
two dcpanmenis. The committee have made inquiries as to 
fiuelliUcs fur the teacbli^ of science in its application to indui 
tnes, and they report tSst, In their opinion, no such teaching, 
complete as they contempliite it, and as it roust be if it is to be 
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Kuccessful, exists in any college in Great Britain In making 
their recommendations, the committee have had in view the 
object of the teaching of science in its application to Indostn, 
coupled with such technical instruction in handicrafts as will 
enaole the studenU* to complete their course in the Unlvenlty 
Itself It IS proposed Chat the fimillttes already provided in 
Mason University College should be supplemented by chain 
of mining, metallargy, engineering, and applied chemblty 
The scheme submitted contemplates the introduction of a 
complete equipment (jpr the treatment of metals by heat and 
a small plant for treatment by electricity, as well as t^ 
necessary outfit for lesUng metals. Shops would be provided 
for manual training, and it is recommended that the madivnei 
used should be of the besf and moat modem type of Eri^iiht 
American, and foreign muhufacture The committee further 
recommend the acquisition of 35 acres of land in the out 
skirts of Hirmmghara on which to build the University, ttor 
estimate of the total cost being 155,000/ 


sc/s/^nric serials 

American l/oHrnal of Science^ April—bkull, pelvis, and 

I mibable relationship of the huge turtles of the genus Archelon 
roiii the I'ort Pierre Cretaceous of boulh Diknia, by G R 
Wieland The marine turtles of the Port Pierre Cretaceous of 
South Dakota not only represent the roost glpntic species 
known but also are of much importance as including undoubtctl 
descendants of Protostega from the underlying Niobrara Creta 
ceous, in common with which they may be regarded as ancient 
relatives of Dermochelys.*-Application of the radio-micrometer 
to the measurement of short electric waves, by G IV Pierce 
A long loop of tine copper wire is suspended by a quartz 6bre in 
a strong magnetic field. The lower ends are twisted together 
for some distance down, and carry at the bottom a mica vane on 
which is mounted a small resonator consisting of two vertical 
copper cylinders, joined by a constantan and a manganma wire 
which cross m the centre between the cylinders, and are attached 
to the ends of the copper wire. The impact of electnc waves 
produces nirgingt between the two cylinders, which heat the 
unction and p^uce a thermo electric current m the copper 
oop The latter turns in the magnetic field, and thus indicates 
the waves The author confirms Right's observations of the 
different transparency of wood along and across the grain —A 
large slab of Uintacnous from Kan^ by C £ Beecher This 
paper contains photographs of a slab of limestone preserving on 
Its surface a number of fine specimens of Uintaermus iociaUt^ 
Grinnell It has 37 square feet of surface, and contains 330 
ennoids —Oranodlorite and other intermedute rocks, by W 
Lindgren Granodlonte, a member of the great family of rocks 
with predominating soda lime felspars, is dislinguiihed by a 
granular texture, greyish colour, and a mineral corajxwtion of 
quartz, oligoclase or andesine, orthoclaie or microclme, horn 
blende or biotite The family represeou an Important and wide¬ 
spread type of rocks, especuiily common along the Pacific slopes 
of the Gtrdnierao ranges.—Two new American meteorites, by 
H Lh Preston Describes the Luis Lopez sidente, charae 
tensed by the length of its bands of kamacitc, and the Central 
Missouri meteorite, which is distinguished by the absence of 
etching figures, us lienutiful pitting and prominent ridges of a 
lustrous dark steel grey colour resembling graphite, and con¬ 
taining small quantities of carbon 

Annalen der Pkystk, No 3.—Wave current generators, by 
C Heinke The author discusses variable currents from two 
different aspecU Some are generated as such, whereas othera 
are generated by contfnitotts currents broken op into variable 
currenu by mectianical, liquid, or gaseous gaps in the arcuiL 
The latter require a certam saturation current" which la Inde- 
{lendent of the E. M. F—Absorption of light in elcctrically- 
glfiwing gases, by M Cantor Klrchhoff's law does not bold 
lor elect neatly glowing gases, though it may bold for flames. 
The author sent a strong beam of light through a vacuum tube 
from end to end and back, and compared ks intensity with a 
beam passing through the open air The beam of light suflered 
no absorption by the glowing gu. Thu result could only be 
made to agree with Kirchhof 1 law of ndiallon liy supposing 
(he gas to possess an extremely high temperacure Thu, as we 
know, It does not possess Hence we have a case of cmimioo 
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Without absorption, which indicates that the light producing 
mechanism is quite difierent from what it is In flames.—Analysis 
of oscillating jar discharges by means of the Braun tube, by F 
RioharsandW Ziegler The authors note a curious appearance 
produced in a Braun kathode-ray tube when the fluorescent 
screen Is moved in a direction at right andes to the oscillation 
of the beam influenced by the disohuge R b a kind of h«.mng 
bm stnetnre, In which the slanting ribs are produced by the 
apparent coalescence of the points ^ reveml, where the track 
Is brightest and the motion ilowesL—A mixture of three 
powders for prodoemg electric dnst flgures, by K BUrker A 
miilure for superior to the ordfoary minium sulphur combina 
tion may be obtained by mblog volumes of flowers of 
sulphur wilh one volume of powderetTcannine and three volumes 
of lycopodium seed The colours are rrveixed with respect to 1 
the ordinary mixture —Eflbct of ultra violet light upon gaseous I 
b^ies, by r Lenard The author proves that not only kathode 
and B^uercl rays are able to make air electrically conducting, 
produce nuclei of condensation in it, and convert part of it into 
ocone, but the same cflects-are produced, though only to a slight 
extent, by the extreme nUm violet rays. The source of light 
used was the electric sparir* but the arc light, and even sun 
light, contain some rays eflR^ve in this respect (Xincke's 
rotations In the electric field, by L. Graets. Instead of sus 
pending spheres of the dlelectiica by threads, the author mounts 
them In the electrolyte on points, so that they have freedom of 
rotation. The ipekl of rotation, when it becomes constant, 
gives a measure of the'Conductivity of the dielectric. This 
mode of measurement may be applm to measuring the con¬ 
ductivity of air ionised by Rdnt^ rays ^Electrolytic Inter 
ruptoT for feeble currents, by A von RzewuskL If the jpressure 
of the aad upon the an^e u Increased, the current u inter 
rupted at feebler £ M F 'a This b done by either making a 
current of add flow against the anode, or by suspending the 
reservoir of the acid tome dutance above the anode and con 
oecting it by a tube 

In Mcntkly Mtteorological Afagaattu for ^pril, Mr 

A B MacDowall draws attention to a curious fact about 1 /mdon 
summers. Since 1841, the mean temperature of the summer 
months (June-August) at Greenwich has fluctuated between 
the extremes 57^' 4 and 1 If we select all the summers 
reaching or exceeding 6t, and all those reaching or falling 
below %>*, it will be oba^cd that the hottest'^iummers ore 
nearly all in yean ending with the figures 5 to 9, and that the 
coolest summers are mostly in years ending wl^ o to 4 It 
would appeari therefore that the earlier summers m a decade 
lend to M ofioler, and tne later summers hotter The data pre 
vJous to 1841 are not so trustworthy, but if we take Dr 
Buchan’s ^ures as the most dependa ble, It might be shown 
that as fiu OMk as 1810, at least, the same contrast is indicated 
The author of the paper would be glad of any explanation of 
the cause of this feature in our summer weather 


iiOCIETiES AND ACADEMIES 

London 

Chemical Society, March 39 —Annual General Meeting — 
Prof Thorpe, President, in the choir —After the dehvery of the 
presidential address, a ballot was held for the election of officers 
and council lor the ensuing year —At an extra meeting held in 
the evening, Sir II K Roscoe, Vice President, delivered the 
Bunsen Memonal Lecture —April 5 —Prof J M Thomson, 
Vice PrendcDt, in the chou —The following papers were read — 
The liGuefacOon of a gas by *' self-cooliDg " (a lecture expen 
ment), by G 5 Newth The author exhibiu the Uquebction 
of nitrous oxioc by rapidly pasung the gas from the slightly 
warmed storage cylinder through a fine cooper tube spiral m 
sorted In ^ vacuum jacketed test lube.—Note on partially 
miscible aqueous inorganic solutionB, by G S Newth —l^e 
daoompoaitioB of chlorates. Part ii. Lead chlonie, by W H 
Sodeau The slow decomposition of lead chlorate by heat 
eonrists of the two Independent reactions (i) Pb(QO|b= 
PbC4+30„aDd(a) Pb(aO,)B«PbOt+Cl,+30l Thereoction 
PbOs+ClBaPbClB f Ob simultaneously proceeds ib a greater or 
less extent—The bromlnation of benxeneazopbenol. 1^ T T 
Hewitt and W G Aston —A new glucoslde from willow bark, 
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by H A. D Towett The auibor has isolated, from the bark 
of a species of 5a/rx, the glucoslde of mciahydroxybciualdehjde 
and pves to It the name sahnigrin —Alkylation by means of 
dry Sliver oxide and alkyl iodides, by G D lender Dry silver 
oxide and ethyl iodide react with acetanilide yielding ethyl 
I acetanilide, C^H^N iC(OEl)Me—The interaction of mesityl 
oxide and ethyl sodiomethylmalonate, by A. W Crossley By 
the condensation of mesityl oxide with ethyl lodlomethyl 
malonate, ethyl tnmethyldihydroresorcylAte, (^911^04, Is ob¬ 
tained , on hydrolysis yields trimeihyldlhydrorcsoTcinol, 

GMeg\c||^ 

—The products of the action of fused potash on dihydroxysteanc 
aad, by J1 K Le Sueur 

Entomological Society, Amil 4.—Mr G H Verrall, 
President, In the chair —Mr M Jacoby exhibited specimens of 
the genus Sagra from Eastern Asia —Mr M Burr exhibited 
three species of Pstudopkyllidae^ two new species of Capn^era 
(females), and Capnopt€raquadrtmaculaia^^^\'^ (female),col 
lected In the Siamese Malay States !>} Mr N Annandale The 
specimens illustrated the peculiar methods of protection adopted 
by the insect when alarmed —Mr fl J Elwes communicated a 
paper on '* Bulnnan Lepidoptera," and mode some remarks on 
the more notable speaes which he hod laken in the &lkan 
Peninsula during the months of June and July 1899 The 
number of I pedes of Rke^l^fra captured was iio, which, with 
a further 20 recorded by Ilaberhauer and Lederer, bnngs up the 
total to 140. The mountains visited were an extension of the 
Rhodope range where the climate was particularly rainy, a great 
number of ferns flourishing everywhere, in contrast to the drier 
Balkans, where the number of species of Rkopalottra 11 not leu 
than 20a Some interesting forms but no new species were 
encountered A iiriety of Cohos myimidone occurred much 
larger and brighter than the Austrian, and more nearly agreeing 
with the Ural, form The form of Coenonympha aavus met 
with showed an affinity with the Asiatic and not I he European 
form The form of Argynnis pahs was intermediate between 
that found in Greece and the central European Alps, while a 
form of ErebiOt var gorgoftt, was taken similar to that in the 
Pyrenees—a curious instance of interrupted distribution. 

Llnnetn Society, April 5.—Mr C B Garke, F KS , 
Vice-President, in the chair —Mr W B. Hcmsley, K R S., 
exhibited and made remarks on a selection of plants collected 
by Dr A Henry and Mr W Hancock in the neighbourhood 
01 Mengtze and Szemao in Western China.—Dr D H Scott, 
F R S , read a paper ** on Sfhenophyihim and ila allies, an 
extinct division of the vaKUlar cryptograms " The author 
explained that his purpose was nut to communicate any new 
ob^rvations, but to mve a summary of our present knowledge 
of the group and to discuss its affinities. lie pointed out that 
the stuefy of the Palaeozoic Flora not only greatly widens our 
conception of the three existing classes of Piendophyto, but 
adds a fourth—that of the SphenophyHales—to ihcir number 
The various views which have been held as to affinities of the 
Sphenophy I laics were disctisied in the light of the results recently 
attained The supposed relation to Hydropteridsc, though 
supported by some ingenious arguments, was rejected os base 
less, and as inconsistent with the mamfeat Fihaneon affinities 
of that family The author came to the conclusion that the 
Sphenophyllales were most naturally regarded as the derivatives 
Of a synthetic grcHip, combiiiing the characters of LycoporN and 
bquisetales, and indicating the common origin of these iwu 
classes. 

Paris. 

Academy of Sclencea, April 17 —M Maurice Levy In 
the chair —On the heat of combustion of some very volatile 
liquids, by MM BertheJot and Delcpine The method for 
burning volatile liquids m the colonmetric lx>mb previously 
described by the authors Involves the use of collodion films, and 
os collodion 18 ndt infrequently dissolved by the vapours of the 
liquid under examination, a new method has now been devised 
The liquid is sealed up in a thin glass bulb, which it completely 
fills, and this bulb is burst in the bomb by a small piece of 
camphor, the weight and heat of combustion of which are exactly 
known. Determinations are given for aldehyde, methjlal, 
methyl formate, eihji formate, propaldchyde and isopropude 
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—A rotAlioE contact breaker, and lome arrangementi for 
prriduang powerful high frequency cunenU, by M d’Anonval 
A description of the apparatus used In the decoration of the 
front of the electricity section at the Paris Exhibition The 
condenser was of a special type, micanitjs plate immersed In 
petroleum being used , glass, ebonite, ccllnloid and paraffined 
paper were all round to be rapidly destroyed by the cunenti 
in use A new device for breaking the circuit Iw mowing out an 
arc Is also described —On the Sit^aria, by M Grand* Eury The 
observations of the author are opposed to the view that the 
^iigmarta are the roots of Stigtliana^ a study of over one hunditKl 
specimens showing distinct aiHfcrcnces between the two kinds of 
roots. The true although frequently found togethpr 

with the roots of S^^iUari^ appear to have lived generally in 
much deeper waters.—Influence of periodic perturbations of 
semi major axis upon the value of the mean motion deduce<l 
from the observations of a planet, and on the corresponding cor 
rectloQ of the value originally adopted for the lemi major axis, 
by M A Galliot —On a simpAfled formula for calculating 
astronomical refractions, by M L Cruli —On series of rational 
fractions, by M ilCraile Bore! —On the characteiuties of partial 
differentul equations and ttie principle of Huygens, T 

Coulon —Vortex motions with cellular structure Optical study 
of the free surface, by M Henn B^nard —The increases of re 
siftance in radio-conductors, by M J^ouard Ttronly The 
usual effect observed in receivers for the Hertzian waves is a de¬ 
crease of resistance In certain cases, however, the opjiosiie is the 
case, and the experlmepjtal results for u tube containing lead per 
qxide are given —Induction and electrostatic oHcillations, by M 
P de Heen —Bjpgirks on a recent note of M G le Bon, by 
M P Cune The properly of losing its luminosity possessed 
by a radiforous barium chloride, recently made the lubiect of a 
communication by M le Bon, has been previously puUished by 
several authors. —A new mlcrochemical reaction of palUulmm, 
by MM Nf F Poxzl Escot and H C Conquet PolaSAium 
nitrite and excess of a caustic alkali give characteristic crystals 
with a solution of a palladium salt —F xperimental researches 
on the physiological phenomena accompanying chlorosis in the 
vine, by M Georges Cartel Chlorosis is accompanied m the 
diseased leaf with a marked decrease in the respiratory octivii) 
and diminution of the ratio CO| O,, by a diminution or ces¬ 
sation of assimilation, and by a great decrease in the timns 
piiatory function —Oo a Selaginelu from the coal measurei of 
nlanzy, by M R. Zeiller —Sub divisions of the Senonlun in 
Portugal, by M Paul ChoffUt —On the production of calcium 
carbide, by M L. K Bohn 


DIARY OP SOCIETIES. 

THURSDAY, Amil 96 

Rovsl (nstiti’tiok, ass *-AC«ntuiyofCh«aUttryiB the Royallifattl 
lotion Prof J Dmt, r«R S 

iHtTiTirriaH or tCi acTitcaL RHOTHaass, all—Th« Electric Trani- 
mlsrijtm of Power Prof George Forlten, F R S 

furriTUTiONor Ubchanical ENCiNBaai, ai B — Road Locomotion 
Pra£ Heb-Shaw, K R S 

FRIDAY, Apsil 37 

Royal laafiTUTioH. at 4^—Nineteenth Century Cloudu ovrr the D> 
nanical fteory of Heat aU Licht Lord Kelvin. G C V O F R S 

Pnvsical SociBTT(8elar Pbyeles ObMratory, Rihibluon Road, South 
Kendngton), at 8 —A short aoDoost of the Physical Problemi now being 
jnvoSligated at the Solar Phyriqp Observatory, and tbcb Astronomical 
Applicatloni Sit Normas LockyVr. K C B., r R S —Weather permit 
ting, the 3d-inch, lo-inch aad 9^nai teleecopes will be used for the ob 
■ervatlun and photography of cetmial objecu and their ipectra The 
App«-Spotuswoide coll and ei-ft. Rowland grating will also be in opera 
tlon . 

SATURDAY, Apsil el 

Royal Institution, at 3.—B|vpcia tbs Middle Agee Prof Stanley 
Lane Poole JK 

MoWBAY, AraiL yo. 

Rival OtocigAPHiCAi Solistv, at itjo,—Through Africa from the Cape 
to Cairo Ewart S GfogM „ _ ,, ^ «... 

Ihstitutb or Actuajuxi, at cjo.—Ceosiifc-Taking Dr Reginald 

DudAsId 

ty, TUMSDAY, Uav i 

Rdtal iHSTlTDTiOM, St 3 —SttidUs fo Bnitsh Osograph) Dr H R 

if 111 ^ r 

WBDHMSDAY, May a 

''KeTOHOLocicaL SociXTT at B 

SOCIBTV OP PoSLIC Ahalvstb, at B 


THURSDA\, May 3 

Royal iNaTiTunoN, At 3— ACanittry ofChemUtry at the Royal Insd* 
tutkn Prof J Dawor.TRS. 

[ IKNBAN SociarVj^ot 8 l—N ola 00 the HoveamU In Fishes Prof R J 
Anderson.—On New Species of /fe/fsewto, from Funafuti Mlsa E S. 
Bonoa.—OnWeiglDdina Fniwt Mbs A L. Smith 
CHamcALSocTKTV at B-BnbAln, Part IV A W Gilbody. W H 
PerkiB, jud , amf.jL Votes.—HnarMyUo, Part V W H Psrfcfn, 
Jun.andJ Yates—Tlie Strfiedtnted Nitrogen Chbrldes aiM Bromides 
derived (tom *- a^d dmoet tolsidi and their Rebtion to the Santhaikm of 
Halogens in Tolitlaee and Toltildinas F D Chattaway and K R P 
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